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INVESTIGATION OF SWINE PLAGUE.

INTRODUCTORY.

Congress having previously appropriated the sum of $10,000 for de-
fraying the expenses of a commission to investigate and determine the
causes producing, and, if possible, discover remedies for, some of the
more contagious and destructive diseases incident to domesticated ani-
mals, early in August last the Commissioner of Agriculture appointed
examiners in the States of New York, Indiana, Illinois, Iowa, Kansas,
Missouri, and North Carolina, to conduct such investigation. Still later
in the season, on receiving information that not only diseases among
swine were prevailing to an alarming extent in Virginia, but that a fatal
disease resembling pleuro-pneumonia or contagious lung fever was de-
stroying a good many valuable dairy cattle in some localities of that
State, an additional examiner was appointed and instructed to investi-
gate and report upon all the facts connected with the condition of both
classes of animals in the infected districts of this State.

In the preliminary report of the Commissioner of Agriculture for
1877, on the subject of diseases of domesticated animals, a tabular state-
ment gives the total value of farm animals lost in the United States
during that year, principally from infectious and contagious diseases, at
$16,653,428. These losses were based upon as accurate returns as could
be obtained in the absence of an absolute census, but as they included
data from but eleven hundred and twenty-five counties (about one-half
the whole number of counties in the United States), the above sum
falls far below the aggregate losses for that year. About two-thirds of
this sum was occasioned by the loss of swine by diseases presumed to
be of an infectious and contagious character. Notwithstanding these
maladies had their origin near a quarter of a century ago, and had rap-
idly spread from one State and one county to another, there was great
diversity of opinion as to their contagious or non-contagious character.
Many intelligent farmers and stock-growers insisted that they were not
transmissible from one animal to another, while perhaps equally as
large 2 number contended that the diseases were of a highly infectious
and contagious nature. As this was regarded as one among the most
important facts to be determined by the investigation, two of the exam-
iners devoted most of their time to experiments looking to a solution of
this problem. .

As the number and value of the annual losses among SWine were

much heavier than among all other classes of domesticated animals com-
)



6 DISEASES OF SWINE AND OTHER ANIMALS.

bined. the Comndssiones deemed it best 1o devote the greater portion of
the limited sum »laced at his disposal to an investigation of the fatal
disenses affecane tlis elass of farm animala.

The preliminary investigation instituted and conducted under the
supervision of this department, in the fall and winter of 187778, estab-
lished the fact that diseases prevail among these animals much more ex-
tensively during the late summer and early fall months than at other
seasons of the year, and for this reason the examiners sclected to con-
duct the investigation were employed for periods Tanging from one to
three months. It was assmmed, and the subsequent history of the dis-
ease proved the assumption to be well founded, that the reduced tem-
perature of the late fall and early winter mounths would cause an abate-
ment of the disease, and in a measure deprive the examiners of subjects
with which to continue their experiments. While, therefore, the very
severe weather of the past winter caused a great reduction in the num-
ber of animals affected, the disease was not cradicated, nor did its
fatality seem to be lessened. The spread of the infection from one herd
to another was greatly diminished; but, in infected herds, where the
malady was still prevailing when cold weather set in, there appeared
but little difference in the rapidity of the transmission of the disease,
from one animal to another, in the same herd. Dr. H. J. Detmers, V.
S., of Chicago, who conducted his investigations and made his experi-
ments in one of the worst infected of the many large hog-growing dis-
tricts in Ilinois, writing under date of January 7th last, speaks as follows
of the effects of severe frosts on the spread of the disease:

Since my last letter tho weather has eontinued extremely eold. Where I now am,
in Lee County, some five or six miles west of Dixon, the thermometer indicated af
seven o’clock on the morning of January 2, 28° below zero, and on the next morning
24° below zero. At present—to-day, yesterday and day before—tho weather 1s a
little milder. To-day it tried to snow a little; otherwise the sky has been clear
every day. The wind is, and has been, west, exeept yesterday afternoon, when it was
almost duc soutk. Swine-plague during this eold weathér does not scem to spread
either so readily or so rapidly from one farm to anotlhier as a few months ago; but asto
its spreading from one animal to another in the same herd in whieh it previously ex-
isted no difference can he observed. It scems to be just as fatal as in August, and its
cowse, on the whole, is probably more -aeute, as severe affections of the lungs and of
the heart are more frequent, a faet easi.y explained in the Labits of swine erowding
together and lying on tep of each other in their sleeping plaees when the temperature
is very low,

Dr. James Law, of Ithaca, N. Y., whose investigaticns were solely
confined to cxperiments intended to further establish the contagious
and iifections character of the disease, the period of its incubation,
&e., confirms the statement of Dr. Detmers, 4. e., that the severe frosts
of winter do not destroy the germs of the malady but simply retard
their conveyance from one herd to another. In a letter of recent date,
forwarded since his rej:ort was completed, Dr. Law says:

I have demons i ced ihar the freezing of the viralent maticr does not destroy its ae-
tivity, and that the virus Joses nothing in potency by preservation for one or two
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months closely packed in dry bran. The same may Ve inferred of all other situations
when it is elosely paeked and where the air has imperfeet aecess. Thesc two last
points are of immense importanee as bearing on the question of the preservation of the
poison in infecetcd pens and yards alike in winter and in summer, to say nothing of
its possible eonveyanec in fodder, &e. The different modes in which the discase may
bo eonveyed in the wet and dry condition, and in the bodics of rabbits, and probably
sheep and other animals, speak in the strongest terms against keeping np the pro-
duetion of the poison by prescrving sick animals, unless where they ean be secluded
in thoroughly disinfccted buildings in whieh even the air shall be constantly eharged
with disinfectants.

In most of the States in which investigations have been made, the
examiners have found the symptoms and post-mortem appearances of
the disease the same, and hence agree as to the propriety of desig-
nating the affection under the head of a general disorder. Dr. Detmers
has, therefore, given the disease the name of ¢ Swine-plague,” and Dr.
Law has named it “ Hog-fever.” While either designation would seem
to be eminently proper, that of ¢ Swine-plague” will no doubt be gen-
erally adopted.

As in almost all general disorders, a certain variety of organs were
found affected and diseased. Marked changes and extravasations in
various parts of the body were observed, and inflammation of the lungs
and large intestines was usually present. The heart, the pleura, the
eyes, the epidermis, and many other important organs showed either
slight or more serious affections, and in almost every case tested with
the thermometer the temperature was found to be above normal heat
before any other symptom of the disease was in the least apparent. In
every herd where the disease had prevailed to any considerable extent,
no case was found where death had occurred from a local malady, but
all the lesions and appearances unmistakably indicated the existence of
the general disorder. In but few cases was death found to have resulted
from the affection of any single organ, but on the contrary seemed to
have been the result of the various organic changes observed.

Dr. Detmers says that the morbid process, although in all cases essen-
tially the same, is not restricted to a single part or organ, or to a set of
organs, but can have its seat almost anywhere—in the tissue of the
lungs; in the pleura and pericardium; in the heart; in the lymphatic
system; in the peritoneum; in all mucous membranes, especially in
those of the intestines; in the liver; in the spleen, and evenin the skin.
Only the pulmonal tissue and lymphatic glands are invariably affected.

The most constant and unvarying symptom of the disease is observed
i the increased temperature of the body.  Indeed, one of the examiuers
regards it as highly probable that a high temperature may exist several
veeks hefure other 55 mptoms are wamifestid, and that the disease ag
in some cases even be confined to and run its course in the blood with-
out a localization in any other organ or organs. A few isolated cases
are noted where this symptom was lacking, but it may have been pres-
ent in a mild forr before other symptoms were observed. The external
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symptoms of the disease, which were found to be almost identical in
all the widely-separated localities in which examinations were made,
were a dullness of the cyes, the lids of which are kept nearer closed than
in health, with an accumulation of secretion in the corners. There is
hanging of the head, with lopped ears, and an inclination to hide in the
litter and to lic on the belly and keep quiet. As the disease advances,
the animal manifests more or less thirst, some cough, and a pink blush
or rose-colored spots, and papular cruption appears on the skin, particu-
larly along the belly, inside of the thighs and fore legs, and about the
ears. There is accclerated respiration and circulation, increased action
of the flanks in breathing, tucked-up abdomen, arched back, swelling of
the vulva in the female as in heat; occasionally, also, of the sheath of
the male, loss of appetite, and tenderness of the abdomen, sometimes
persistent diarrhca, but generally obstinate constipation. In some
cases large abraded spots are observed at the projecting points of the
body, caused by separation and loss of the epidermis. In such cases
a slight blow or friction on the skin is sufficient to produce such
abrasions. In many cases the eruption, blush, and spots are entirely
absent ; petechi® are formed in only about one-third of the cases. In
some cases there is considerable inflammation of and discharge from
the eyes. Some animals emit a very offensive odor even before death.
In large herds, where the disease prevails extensively, this offensive
effluvia can be detected for a great distance to windward. In nearly all
cases there is a weakness or partial paralysis of the posterior extremi-
ties, and occasionally this paralysis is so complete in the first stages of
the disease as to prevent walking or standing.

As symptoms of special diagnostic value, which are scarccly ever ab-
sent in any case, the following are mentioned: Drooping of the ears and
of the head; more or less coughing; dull look of the eycs; staring ap-
pearance of the coat of hair; partial or total want of appetite for food;
vitiated appetite for excrements; rapid emaciation; great debility;
wecak and undecided, and frequently staggéring, gait; great indifference
to surroundings; tendency to lie down in a dark corner, and to hide the
nose and even the whole head in the bedding; the specific offensive
smell, and the peculiar color of the excrements. This last symptom is
always present, at least in an advanced stage of the disease, no matter
whether constipation or diarrhea is exisiting. Among other character-
istic symptoms, which are not present in every animal, nay be mentioned
frequent sneezing ; bleeding from the nose; swelling of the eyelids; ac-
cuamulation of mucus in the inner canthi of the eyes; attempts to vomit,
or real vomiting; accelerated and difficult breathing; thumping or
spasmodic contraction of the abdominal muscles (flanks), and a pecu-
liar, faint, and hoarse voice in the last stages of the disease.

The duration of the disease varies according to the violence and seat
of the attack and the age and constitution of the patient. Where the
attack is violent, and its principal seat is located in one of the vital
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organs—such as the heart—the disease frequently terminates fatally in
a few days, and sometimes even within twenty-four hours; but when
the attack is of a mild character, and the heart is not seriously affected,
and the animal is naturally strong and vigorous, one or two weeks
usually intervene before death ensues. If the termination is not fatal,
convalescence requires an equal and not unfrequently a much longer
time. A perfect recovery seldom occurs; in most cases some lasting
disorder remains behind and more or less interferes with the growth
and fattening of the animal. Those that do recover make bat very poor
returns for the food consumed; hence from a pecuniary standpoint it
makes but little difference to the owner whether the animal recovers or
not. The attack is always more violent and fatal when large numbers
of animals are closely confined together in small and dirty inclosures or
in illy ventilated and filthy pens.

The disease can have its seat in many different organs or parts of the
body, and therefore produces a great variety of morbid changes. This
accounts for its different aspect in different animals. In some cases the
principal seat of the disease may be in the organs of respiration and
circulation, and in others in the intestinal canal and organs of digestion.
Death may therefore be the result of different causes in different cases.
In some cases it results from a cessation of the functions of the heart,
the lungs, &ec., and in others it is in consequence of the inability of
entirely different organs to perform their allotted functions. This being
the case, the post-mortem appearances would necessarily greatly vary,
but in all animals similarly affected the lesions and morbid changes
were found identical.

Perhaps the most important point to be determined by this investiga-
tion was the contagious or non-contagious character of the disease. In
order to do this a series of experiments were instituted and conducted
solely with this end in view, by Drs. Detmers and Law. These ex-
periments resulted in determining the fact that the disease is both
infectious and contagious, and that it is not confined alone to swine, but
that other animals may contract it in a mild form and retransmit it to
swine in its most virulent and malignant character.

On the Gth day of September, Dr. Detmers fed a portion of the stom-
ach, the cecum, and the spleen of a pig that had died on that day to two
healthy pigs. On the 19th of the same month they showed signs of ill-
ness, and the symptoms continued {o grow in intensity until the 23d,
when, finding that the animal must die in a few hours, one of them was
killed by bleeding. The other pig was found dead in the pen on the
morning of September 30. The symptoms and post mortem appearances
were those of swine-plague, as they revealed the same lesions as those
observedin an examination of the pig from which the diseased products
had been taken for the purpose of infection. On the 24th day of Sep-
tember, the day following the death of the first pig, a healthy pig of
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mixed Poland-China and Berkshire was confined in the same pen with the
siek pig that died on the 30th of that month. It showed no signs of
sicliess until the 2d day of October, when the first symptoms of the
disease were observed. It continued to grow rapidly worse, and was
found dead in its pen on the morning of the 11th, nine days after the first
symptoms were observed.

Experiments were made with a large number of other animals to test
the infectious and contagious character of the plague. These experi-
ments included the confinement of Lealthy with sick animals, and the
inoculation of healthy animals with the diseased products of those suffer-
ing with the fever. In almost every case, as will be seen from his de-
tailed report, Dr. Detmers was successful in transmitting the disease
from sick to healthy animals.

The microscopic investigations of Dr. Detmers also revealed some im-
portant facts. His discovery of a new order of bacteria or bacillus, which
he names bacillus suis, as it is common only to this disease of swine, and
his failure to inoculate healthy animals with virus from which these
germs had been removed by filtration and otherwise, would lead to the
conclusion that these microphytes are the true seeds of the hog fever,

Dr. Detmers invariably found these germs, in one form or another, in
all fiuids. So constantly were they observed in the blood, urine, mucus,
fluid exudations, &ec., and in the excrements and in all morbidly affected
tissues of discased animals, that he regards them as the true infectious
principle. They would seem to undergo several changes, and to require
a certain length of time for further propagation; therefore, if introduced
into the animal organism, & period of incubation or colonization must
elapse before the morbid symptoms make their appearance. These
germs were generally found in immense numbers in the fluids, but more
especially in the blood and in the exudations of the diseased animals.
With the proper temperature and the presence of a sufficient amount of
oxygen they soon develop and grow lengthwise by a kind of budding
process. A globular germ, constantly observed under the microscope, bud-
ded and grew under a temperature of 70° I. twice the original length in
exactly two hours, and changed gradually to rod-bacteria or bacilli. Under
favorable circumstances these bacilli continue to grow in length until,
when magnified 850 diameters, they appear from one to six incheslong. A
knee or angle is first formed where a scparation is to take place, and
then a complete separation is effected by & swinging motion of both
ends. After the division, which requires but a minute or two after this
swinging motion commences, tae ends thus separated move apart in dif-
ferent dircctions. These long bacteria seem pregnant with new germs;
their external envelope disappears or is dissolved, and then the numer-
oas bacillus germs become fru», and in this way effect propagation.
Some of the bacilli or rod-bacteria move very rapidly, while others are
apparently motionless. A certain degree of heat would seem to Le nec-
essary for their propagation, as, under the microscope, the motion in-

-
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creases and becoines more lively if the rays of thelizht, thrown upon the
slide by the mirror, are sufficiently concentrated to increase the temper-
ature of the object. Another change observed by Dr. Detmcers, but the
cause of which he was not able to determine, was observed in the fact
that the globular bacteria or bacillus germs commence to bud or grow,
when, very suddenly, their further development ceases, and partially
developed bacilli and simple and budding germs congregate to colonies,
agglutinate to each other, and form larger or smaller irregularly-shaped
and apparently viscous clusters. These clusters are frequently found in
the blood and inother fluids, and invariably in the exudations of the lungs;
and in the Iymphatic glauds in pulmonal exudation and in blood serum
this formation can be observed under the microscope if the object re-
mains unchanged for an hour or two. In the ulcerous tumors on the in-
testinal mucous membrane but few of these clusters will be found, but
the fully-developed bacilli, many of which appear very lively, are always
exceedingly numerous. These tumors or morbid growths in the intes-
tines seem to afford the most favorable conditions for the growth and
development of the bacilli and their germs. The presence of such im-
mense numbers of these microphytes and their germs in the excrements
and other morbid products of swine leads Dr. Detmers to regard them,
beyond doubt, as the principal disseminators of the plague. Whether
these colonies or viscous clusters are instrumental in bringing about the
extensive embolism of the lungs and other tissues by merely closing the
capillary vessels in a mechanical way, or whether the presence, growth,
development, and propagation of the bacilli and their germs produce
peculiar chemical changes in the composition of the blood, thereby dis-
qualifying it from passing with facility through the capillaries, or which
cause a clotting and retention of the same in the capillary system, Dr.
Detmers is not able positively to decide. He is of the opiuion, however,
that these colonies or viscous clusters of bacillus germs and partially
developed bacilli cause sufficient obstruction of the capillaries to pro-
duce fatal embolism.

The vitality of the bacilli and bacillus-gernis is ot very great, except
where preserved in 2 substance or fluid not casily subject to decomposi-
tion ; foringtanee, invater which contains o slight adinixtore of organie
substances. Where contoined in such a fluid and preserved in a vial
with a glass stopper, they wiil remain for at least five or six weeks in
nearly the saine condition, or develop very slowly, according to the
amount nf oxygen and degree of temperature maintained. In an open
vessel the developmnt is o more rapid one. If oxygen is excluded, or
the amount available is exhausted, no further change takes place. In
the water of streamlets, brooks, ditches, ponds, ¢ce., their vitality is re-
tained or preserved for some time. In fluids and substances subject to
putrefaction, they lose their vitality and are destroyed in a comparatively
bricf period; at least they disappear as soon as those fluids and sub-
stances undergo decomposition. In the bleed they disarpear 2s soon
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as the blood-corpuscles commence to decompose or putrefy. They are
also destroyed if brought in contact with or acted upon by alcobol, car-
bolic acid, thymol, iodine, &c. The destruction of these germs by de-
composition would seem to account for the harmless nature of thoroughly
putrid products when consumed by healthy animals. (See drawings,
bacilli and bacillus-germs.)

Dr. Law also discovered bacteria in the blood of pigs suffering with
the disease, and in one case, on the second day before death, he found the
blood swarming with them, all showing very active movements. (See
drawings, Plate xiii, Fig. 3.) The blood from another pig, which had
been inoculated from this one, showed the same living, actively-moving
germs in equal quantity. They were further found in the blood of a
rabbit and of a sheep inoculated from the first-mentioned pig. In an
abscess of a puppy, which had also been inoculated, the germs were
abundant. In the examination of blood from healthy pigs the micro-
scope failed to reveal the presence of these organisms. Dr. Law states
that in his experiments the greatest precautions were taken to avoid
the introduction of extraneous germs. The caustic potash employed was
first fused, then placed with reboiled distilled water in a stoppered bot-
tle which had been heated to red heat. The glass slides and cover-
glasses were cleaned and burned, the skin of the animal cleaned and
incised with a knife that had just been heated in the flame of a lamp.
The caustic solution and the distilled water for the immersion-lens were
reboiled on each occasion before using, and finally the glass rods em-
ployed to lift the latter were superheated before being dipped in them.
On different occasions, when the animal was being Kkilled, the blood
from the flowing vessels was received beneath the skin into a capillary
tube which had just been purified by burning in the flame of a lamp.
With these precautions he thinks it might have been possible for one or
two bacteria to get in from the atmosphere, but this would not account
for the swarms found as soon as the blood was placed under the micro-
scope.

The most scrupulous care was observed by Dr. Law in his experi-
ments in inoculation. The isolated and non-infected locality where the
experiments were conducted offered special advantages for a series of
experiments of this character, as there were no large herds of diseased
and exposed swine, and, consequently, no danger of accidental infection
from other sources than the experimental pens. The number of animals
subjected to experiment was limited by the necessity for the most per-
fect isolation of the healthy and diseased, for the employment of sepa-
rate attendants for each, and for the disinfection of instruments used
for scientific observations, and of the persons and clothes of those neces-
sarily in attendance. The experimental pens were constructed on high
ground in an open field, with nothing to impede the free circulation of
air. They were large and roomy, with abundant ventilation from back
and front, with perfectly close walls, floors, and roofs, and in cases
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where two or more existed in the sae building, the intervening walls
were constructed of a double thickness of matched boards, with build-
ing pasteboard between, so that no communication could possibly take
place except through the open air of the fields. When deemed neces-
sary, disinfectants were placed at the ventilating orifices. On showing
the first signs of illness, infected pigs were at once turned over to the
care of attendants delegated to take charge of these alonc. The food,
utensils, &c., for the healthy and diseased animals were kept most care-
fully apart. When passing from one to the other for scientific observa-
tious, the healthy were first attended, and afterward the diseased, as
far as possible in the order of severity. Disinfection was then resorted
to, and no visit was paid to the healthy pigs until after a lapsc of six or
eight hours, with free exposure to the air in the interval. In the peus
the most scrupulous cleanliness was maintained, and deodorizing agents
used in sufficient quantities to keep them perfectly sweet.

The experiments of Dr. Law have shown the period of incubation to
vary greatly, though in a majority of cases it terminated in from three
to seven days after inoculation. One animal sickened and died on the
first day, three on the third, two on the fourth, one on the fifth, two on
the sixth, four on the seventh, and one each on the eighth and thirteenth
days respectively. Referring to experiments of others for determining
the period of incubation, Dr. Law says that Dr. Sutton, observing the
result of contact alone in autumn, sets the period at from thirteen to
fourteen days; his own observations in Scotland, in summer, indicated
from seven to fourteen days; Professor Axe,in summer,in London, con-
cluded on from five to eight days; Dr. Budd, in summer, from four to
five days; and Professor Osler, in autumn, at from four to six days.
Dr. Detmers gives the period of incubation from five to fifteen days, or
an average of about seven days. A comparison of these results would
seem to indicate that both extremes have been reached.

In experimenting in this direction. Dr. Law first sought to ascertain
the tenacity of life of the dried virus. Some years ago Professor Axe
had successfully inoculated a pig with virus that had remained dricd
upon ivory points for twenty-six days. In order to carry this experi-
ment still further, Dr. Law inoculated three pigs with virulent products
that had been dried on quills for one day, one with virus dried ou a quill for
four days, one for five days, and one for six days. These quills had been
sent from North Carolina and New Jerscy, wrapped in a simple paper
covering, and were in no way specially protected against the action of
the air.  Of the six inoculations, four took effect. In the two exceptional
cases the quills had been treated with disinfectants before inoculation,
so that the failure was anticipated.

Three pigs were inoculated with discased intestine which had been
dried for three and four days respectively. The intestine was dried in
the free air and sun, and the process was necessarily slower than in the
case of the quills, where the virus was in a very thin layer, lience there
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was more time allowed for septic ¢changes. In all three euscs the inocu-
lution proved successful. This experiment would prove that the morbid
products, even in comparatively thick layers, may dry spoataneously,
and retain their vitality sufficiently to transmit the disease to the most
distant States.

Ancther pig was inoculated with a portion of moist diseesed iutestine
sent from Iilinois in a closely-corked bottle. The materialhad been thres
days from the pig, and smelt slightly putrid. The disease developed on
the sixth day. A second pig was inoculated with blood from a diseased
pig that had been kept for eleven days at 100° I. in an isolation appara-
tus, the ountlets of which were plugged with cotton wool. Illness super-
vened in twenty-four hours.

A solitary cxperiment of Dr. Klein’s having apneared to sapport the
idea that the bleod was non-virulent, Dr. Law tested the matter by in-
oculating two pigs with the blood of one that had been sick for nine
days. They sickened on the seventh and eighth days respectively. and
from one of these the disease was still further propagated by inoculating
with the Dblood three other animals. Notwithstanding the success of
these three experiments, Dr. Law is still doubtful of the blood being vir-
ulent at all stages of the disease.

But ~u~ or two experiments were instituted by Dr. Low to test the
question of infection through the air alone. A healthy pig placed in a
pen between two infected oncs, and with the ventilating orifices within
a foot of cach other, {front and back, had an elevated temperatire on the
ninth, tenth, and eleventh days, with lameness in the right sheulder,
evidently of a rheumatic character. On the twenty-fourth day the tem-
perature rose two degrees, and remained 104° T. and upward for six
days, when it slowly declined to the natural standard.

A heaithy pig was placed in a pen from which a sick one had been
removed thirteen days before. The pen had been simply swept out, but
subjected to no disinfection other than the free circulation of air, and as
the pig was placed in the pen on December 19th, all 1no0ist objects had heen
frozen during the time the apartment had stood empty. The pig died on
the fiftcenth day thercafter, without having shown any rise of tempera-
ture, but with post-mortem lesions that showed the operation of the poison.
Dr. Law refers to this case as an example of the rapidly fatal aection of
the disease, the poison having fallen with prostrating effect oun vitul
organs—-the lungs and brain—and cut life short before there was time
for the full development of all the other lesions. It fully demonstrates
the prescervation of the poison in a covered building at a temperature
below tlie freezing point.

Ferhaps the most important experiments conducted by Dr. Taw were
those relating to the inoculation of other animals than swine with the
virus and morbid products of pigs suffering with the plague, and the
transmission of the disease from these animals back to healthy hogs.
A merino wether, a tame rabbit, and a Newfoundland puppy were in-
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oculated with blood and pleural fluid containing nwmcious actiively
moving bacteria, taken from the right ventricle and plewr: of a pié‘
thathad died of the fever the same morning. Next day the temperstore
of all three was elevated. Iu the puppy it became normal on the third
day, but on the eighth day a large abscess formed in the senb of inoe-
ulation and burst. The rabbit had clevated temperature for cight days,
lost appetite, became weak and purged, and its blood contzained myriads
of the characteristic bacteria. The wether had his temperature raised
for an equal length of time, and had bacteria in his blood, though not
s0 abundantly asin that of the rabbit. The sheep and rabhit had each
been unsuccessfully inoculated on two former oceasions with the bLlood
of sick pigs, in which no moving bacteria had becn detected. Subse-
quently, after two inoculations with questionable results, made with the
blood of sick pigs in which no microzymes had been observed, Dr. Law
succeeded in inoculating a rabbit with the pleural effusion of a pig that
had died the night before, and in which were numerous actively moving
bacteria. Next day the rabbit was very feverish and quite ill, and con-
tinued so for twenty-two days, when it was killed and showed lesions in
many respects rescmbling those of the sick pigs. The blood of the rab-
bit contained active microzymes like those of the pig. On the fourth
day of sickness the blood of the rabbit containing bacteria was inccu-
lated on a healthy pig, but for fifteen days the pig showed no signs of
illness. It was then reinoculated, but this time with the discharge from
an open sore which had formed over an engorgement in the groin of the
rabbit. TIllness set i1 on the third day thereafter and continued for ten
days, when the pig was destroyed and found to present the lesious of
the disease in a moderate degree. A second pig, inoculated with frozen
matter which had been taken from the open sore on the rabbit’s groin,
sickened on the thirteenth day thereafter, and remained ill for six days,
when an imminent death was anticipated by destroying the animal.
During life and after death it presented the pheromena of the plague in
a very violent form.

The results of these experiments have convineed Dr. Law, as they
must convince others, that the rabbit is itself a vietim of this disease,
and that the poison can be reproduced and multiplied in the body of
this rodent and conveyed back with undiminished virulenee fo the pig.
Dr. Klein had previously demonstrated the susceptibility of mice and
guinea pigs to the disease. The rabbit, and still mwore the mouse, is a
frequent visitor of Log pens and yards. The latter eats from the same
feeding troughs with the pig, hides under the same litter, and runs con-
stant risk of infection. Once infected, they may carry {he disecase to
long distances. During the progress of severe sitacks of the disezse,
their weakness and inability to escape will make them an casy prey to
the omnivorous hog; and thus sick and dead alike will be devounred Uy
the doomed swine.

Dr. Law says that the infection of these rodents creates the strongest



16 DISEASES OF SWINE AND OTHER ANIMALS.

presumption that other genera of the same family may also contract the
disease, and by virtue of an even closer relation to the pigs, may sueeeed
in conveying the malady to distant herds. Theratis suggested as being
almost ubiquitous in piggeries, and more likely than any other rodent
to contraet and transmit the disease to distant farms. In order to test
its suseeptibility to the poison, Dr. Law inoculated a rat with the virus
from a sick pig, but unfortunately the subject died on the second day
thereafter. The body showed slight suspicious lesions, sueh as congested
lungs with considerable interlobular exudation, eongested small intes-
tines, dried-up contents of the large intestines, and sanguinous discolor-
ation of the tail from the seat of inoculation to the tip. With the fresh
congested small intestine of the rat he inoeulated one pig, and with the
frozen intestine one day later he inoeulated a seeond. The first showed
no rise of temperature, loss of appetite, or digestive disorder ; but on
the sixth day pink and violet eruptions, the size of a pin’s head and up-
wards, appeared on the teats and belly ; and on the tenth day there was
a manifest enlargement of the inguinal glands. In the second pig in-
oculated, the symptoms were too obscure to be of any real value. Dr.
Law will continue his experiments with this rodent.

In addition to the above, Dr. Law experimented on two sheep of dif-
ferent ages, an adult merino wether and a cross-breed lamb, and in both
cases suceeeded in transmitting the disease. With the mueus from the
anus of the wether he inoculated a healthy pig, whieh showed a slight
elevation of temperature for five days, but without any other marked
symptoms of illness. Eleven days later it was reinoeulated with seab
from the ear of the lamb, and again three days later with anal mucus
from the sheep. The day preceding the last inoeulation it was noticed
that the inguinal glands were much enlarged, and in six days thereafter
the temperature was elevated and purple spots appeared on. the belly.
At the time that Dr. Law closed his report this fever had lasted but a
few days, but he regards the symptoms, taken in connection with the
violent rash and the enlarged lymphatic glands, as satisfaetory evidence
of the presence of the disease. It can, therefore, be affirmed of the
sheep as of the rabbit, that not only is it subject to this disease, but
that it can multiply the poison in its system and transmit it back to the
pig.

Among the later experiments by Dr. Law was one inaugurated with
the view of testing the vitality of frozen products of the disease. This
point was briely alluded to above, but its importance would seem to
call for further attention. In two cases healthy pigs were inoculated
with virnlent productswhich had been frozen hard for one and two days
respeetively. In both instanees the resulting disease was of a very vio-
lent type, and would have proved fatal had it been left to run its eourse.
The freezing had failed to impair the virulence of the produet; on the
contrary, it had only sealed it up to be opened and given free course on the
recurrenee of warm weather. Onee frozen no change could take plaee
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until it was again thawed out, and if it was preserved for one night un-
changed in ifs potency, it Would be equally unaffected after the lapse of
many months, provided its liquids had remained in the same crystalline
condition throughout. Itisin this way, no doubt, that the virus is often
preserved through the winter in pens and yards, as well as in cars and
other conveyances, to break out anew on returning spring. The import-
ance of this discovery, as applied to preventive measures, cannot be over-
estimated. Infected yards and other open and uncovered places may
not be considered safe until after two months’ vacation in summer, and
not then if sufficient rain has not fallen during the interval to insure the
soaking and putrid decomposition of all organie matter near the surface.
This will be made more apparent by reference to an experiment which
resulted in the successful inoculation of pigs with virus that had been
kept for a month in dry wheat bran. In winter, on the other hand, the
yard or other open and infected place may prove non-infecting for weeks
and even months and yet retain the virus in readiness for a new and
deadly course as soon as mild weather sets in. Safety under such cir-
cumstances is contingent on a disuse of the premises so long as the frost
continpes, and for-at least one month or more thereafter. Even during
the continuance of frost such places are dangerous, as the heat of the
animal’s body or of the rays of the sun at midday may suffice to set the
virus free.

Several of the examiners treat at length of hygienic and sanitary
measures, and the attention of the reader is directed to their detailed re-
ports, which will be found below, without further comment.

2 sw






INVESTIGATION OF SWINE-PLAGULIL.

REPORT OI' DR. H. J. DETMERS, V. S.

Hon. Wi G. LEDUC,
Commassioncr of Agriculture :

Sir: Having been appointed by you as one of the inspectors to make
an investigation of the diseases prevailing among swine, 1 forwarded to
you my written acceptance, immediately aiter I rececived my appoint-
ment, on July 29, 1878, and took at once the nccessary steps to obtain
reliable information as to the localities where the disease of swine,
known to the farmers as ‘““hog-cholera,” was at that timne prevailiug., I
made also such other preparations as I deemed necessarv to successful
investigation, and provided myself with a good Hartnack microscope,
divers chemicals and medicines, a clinmical thermometer, &¢. Among
all the places and localities at which the disease, as reported, was very
frequent, I selected Champsign, Champaign County, Illinois, as aftord-
ing the greatest facilities for the intended investigation, or the most
suitable basis for my operations, and repaired to that place on the
second day of August. I found what I expected, 4. e., numerous cases
of disease in the vicinity of Champaign and Urbana, and offers of assist-
ance by . W. Prentice, M. D., and M. R. C. V., 8., who is lecturer on vet-
erinary science in the Illinois Industrial University at Urbana, and of
Prof. T. J. Burrill, M. A., who is professor of botany and microscopist
in the saine institation. D1, Prentice had oven the kindiess of offering
to me, for experimental purposes, the free use of his veterinary infirmary
buildings. Thatofor,of conrse, wasaepeptel.  Besidesthat T, Preotice,
who is a very able and well-educated veterinary surgeon, has assisted
me otherwise very essentially in my work, and took charge of my ex-
perimental animals whenever I was obliged to be absent for a short
time. I am, therefore, very much indebted to him for his valuable help
and kind assistance. Professor Burrill has assisted me in my microscop-
ical examinations.

Arrived at Champaign I made my plans as to the manner in which to
proceed with my investigation. Xnowing that an enemy can only be
conquered by being well known, I determined to ascertain first the real
nature of the disease I had to deal with. That accomplished, I pro-
posed to direct my attention exclusively to investigating and ascertain-
ing the causes, reasoning that, if the causes are known, it cannot be
very difficult to devise proper and efficient means of prevention, and,
perhaps, remedies that will effect a cure. At any rate, 2 knowledge ot
the causes of a disease affords not only a sound, but in fact the only
basis of successful prevention and rational treatment. This plan I have
execnuted as far as circumstances and the time granted have permitted
me to do.

In order to become thoroughly acquainted with the nuature of the so-
called ‘“hog-cholera,” or more appropriately ‘“swine-plague,” called
also typhoid, pig-typhoid, enteric fever, pneumo-enteric fever, hog or
swine disease, &c., I have made during the time from August 2Znd to
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November 1, 54 visits to 26 different herds of diseased swine, and 53
post-mortem examinations, and have examined microscopically the blood,
diverse other fluids, morbid products, and tissues of 42 sick or dead ani-
mals.

Ifer the purpose of ascertaining the cause or causes of the disease, I
have also made numerous experiments, a detailed account of most of
which will be found in this report. After having inquired into the
causes, I have madc other experiments in regard to prevention and
treatment.

The following may be considered as the result of my investigations:

1. DESCRIPTION OF SWINE-PLAGUE.

The disease, commonly known as ‘hog-cholera” to the farmers, but
which may, more appropriately, be called swine-plague—a name which
I shall use exclusively hereafter—is a disease sui generis, peculiar to
swine, is neither cholera nor anthrax; it somewhat resembles the enteric
fever, or dothinenteria, of man, but is not identical with the same; is
communicated from one animal to another by direct and indirect infec-
tion; has usually a subacute course; is extremely fatal, especially
among young- animals; and exempts neither sex, age, nor breed, but
seems to prefer, in its attacks, for reasons hereatter to be explained,
large herds, and is always most fatal in such sties, pens, and yards in
which many animals are crowded together. Some individual animals
seem to have more predisposition to the disease than others. The
morbid process, although in all cases essentially the same, is not re-
stricted to a single part or organ, or to a set of organs, but can have
its seat almost everywhere—in the tissue of the lungs, in the pleura
and pericardium, in the heart, in the lymphatic system, in the peritoneum,
in all mucous membranes, especially in those of the intestines, in the
liver, in the spleen, and even in the skin. Only the pulmonal tissue and
the lymphatic glands are invariably affected.

2. THE SYMPTOMS.

The symptoms, althongh presenting certain characteristies, observed
more or less in the affected animals, vary considerably in different cases,
even in one and the same herd, but still more so in different herds, and
in different seasons amd localities.  'T'he canses of these differences will
hereafter be fully explained.

To convey a better idea of the features of swine-plague, as presented
in the living animal, I shall first give an outline of all the symptoms ob-
served in a large number of hogs and pigs, and shall append, in order
to show what combinations may occur in an individual animal, a de-
scription of the symptoms presented by some of my experimental pigs.

Swine-plague announces its presence very often by a cold shivering,
lasting from a few minutes to several hours, frequent sneezing, and more
or less coughing. The symptoms of shivering and sneezing are gen-
crally noticed. At the beginning of the disease the temperature of the
body seems to be increased. The thermometer indicated from 104° to
1060 I, Still, not much reliance can be placed on the temperature, as
indicated by the thermometer. In some cases it was found to be very
high—in one case as high as 111° F.—and in others below normal. It
was always more or less variable, and has been found decreasing at the
very height of the disease. I have come to the conclusion that in dis-
eases of swiile thermometry is of a very doubtful practical value, be-
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cause to ascertain the temperature of a hog, that is not extremely low
or in a dying condition, by introducing a thermometer into the rectumn,
requires the use of force, because a hog or pig can very seldom be per-
suaded to submit to that eperation without struggling and without being
held ; and struggling, according to my observation, increases the tem-
perature of such an irritable animal immediately. The general appear-
ance of the animal, if correctly analyzed, is of much more diagnostie
and prognostic value than the differences of temperature as indicated
by the thermometer. In diseases of swine the latter is, at best, a nice
and interesting plaything in the hands of the inexperienced.

The first symptoms are usually followed within a short time by a
partial, and afterwards by a total loss of appetite; a rough and some-
what staring appearance of the coat of hair; a drooping of the
ears (characteristic); loss of vivacity; attempts to vomit (in some
cases) ; a tendency to root in the bedding, and to lie down in a dark
and quiet corner; a dull look of the eyes, which not seldom become dim
and injected; swelling of the head (observed in several cases); erup-
tions on the ears and on other parts of the body (quite frequent); bleeding
from the nose (in a few cases); swelling of the eyelids, and partial or
total blindness (in five or six cases); dizziness or apparent pressure
upon the brain; accelerated and frequently laborious breathing; more
or less constipation, or, in some cases, diarrhea ; a gaunt appearance of
the flanks; a pumping motion of the same at each breath; rapid ema-
ciation; a vitiated appetite for dung, dirt, and saline substances; in-
creased thirst (sometimes); accumulation of mucus in the canthi of
the eyes (very often at an early stage of the disease); more or less copi-
ous discharges from the nose, &c. The peculiar offensive. and fetid
smell of the exhalations and of the excrements may be considered as
characteristic of the disease. This odor is so penetrating as to announce
the presence of the disease, especially if the herd of swine is a large
one, at a distance of half a mile or even farther, provided the wind is
favorable. If the animals are inclined to be costive, the dung is usually
grayish or brownish black, and hard; if diarrhea is present the feces
are semi-fluid, and of a grayish-green color, and contain, in some cases,
an admixture of blood. In a large number of cases the more tender
portions of the skin on the lower surface of the body, between the hind
legs, behind the ears, and even on the nose and on the neck, exhibit
numerons larger or smaller red spots, or (sometimes) a uniform redness
(Red Soldier of the English). Toward a fatal termination of the dis-
ease this redness changes frequently to purple. A physical exploration
of the thorax reveals, if pleuritis is existing, frequently a plain rubbing
sound. As the morbid process progresses the movements of the sick
animal become weaker and slower; the gait becomes staggering and un-
decided ; the steps made are short, as if the animal was unable to ad-
vance its legs without pain; sometimes laneness, especially in a hind
leg (not very often), and sometimes great weakness in the hind quarters,
or partial paralysis (oftener) make their appearance. The head, if the
animal is on its legs, seems to be too heavy to be carried, and is kept in
a drooping position with the nose almost touching the ground; but as
a general rule the diseased animals are usually found lying downin a
dark and quiet corner with the nose hid in the bedding. If a fatal ter-
mination is approaching, a very fetid diarrhea (usually one or two days
before death) takes the place of the previous costiveness; the voice
becomes very peculiar, grows very faint and hoarse; the sick animal
manifests a great indifference to its surroundings, and to what is going
on; emaciation and general debility increase very fast; the skin (es-
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pecially if the disease has been of long duration) becomes wrinkled,
hard, dry, parchment-like, and very unclean; a cold clamny sweat
breaks out (observed several times, once as early as forty-eight hours
before death), and death ensues either under convulsions (comparatively
rave), or gradually and without any struggle. A peculiar symptom,
whici, however, has been observed only once, in a litter of uine pigs,
about a week old, at thc beginuing, or in the first stage of the disease,
may bere be mentioned. It consisted in a peculiar and constant twiteh-
ing of all voluntary muscles. All nine pigs died, and I am sorry that
I had no opportunity to make any post mortem examination.

In some cases numerous eruptions (uleerous nodules) appeared on the
tender skin on the lower surface of the body between the legs and be-
hind the ears, and in a few cases whole pieces of skin (in one case as
large as a man’s hand) were destroyed by the morbid process, sloughed
off, and left behind a raw, ulcerous surface. In anotber case a part of
the lower lip, of the gums, and of the lower jaw-bone had undergone
ulcerous destruction.

Wherever pigs or hogs had been ringed, the wounds thus made showed
a great tendency to ulcerate. In several cases the morbid process had
caused sufficient ulcerous destruction to form an opening directly into
the nasal cavities large enough to enable the animal to breathe through,
instead of throngh the nostrils, which had become nearly closed by
%Weé]jng and by exudations and morbid products adhering to their

orders.

In those few cases in which the disease has not a fatal termination
the symptoms gradually disappear, coughing becomes more frequent and
easier; the discharges from the nose, for a day or two, become copious,
but soon diminish, and finally cease altogether; appetite returns, and
becomes normal; the offensive smell of the ‘excrements disappears;
sores or uleers that may happen to exist show a tendency to heal; the
animal becomes more lively, and gains, though slowly, in flesh and
strength ; butsome difficulty of breathing, and a short, somewhat hoarse,
hacking cough remains. for a long time.

Symptoms of special cases—Experimental pigs Nos. 5 and 6, both of
the same litter, and about fifteen weeks old, were fed on the sixth day
of September with the stomach, cut in pieces, the eeecom, and the spleen
of experimental pig No. 2, which bad died the same day.

September 7.—Pig No. 5 coughs a little, but eats well ; pig No. 6 has
a slight catarrh ; some yellow mucus in inner canthus of oue eye.

September 8.—Both pigs the same as yesterday.

September 9.—Both pigs have very good appetite.

September 10.—Both pigs seem to be as well as possible; consume all
their food greedily.

September 11.—Both pigs apparently healthy; neither one shows any
symptoms of disease.

September 12.—Both pigs evidently siek; they are tardy in their move-
ments ; their c.rs are drooping; their appetite diminished. Pig No. 5
made attempts to vomit.

September 13.—Both pigs, but especially pig No. 5, are very sick ; take
scarcely any food ; show a tendency to hide themselves in a corner;
coat of hair looks rough and staring; flanks are thin; accnmulation of
mueus in the inner eanthi of the eyes. No. 6 has discharges from the
nose, cspecially from the right nostril.

September 14.—Pig No. 5, both eyes nearly closed ; is weal, though not
very ; emacintes rapidly ; appetite is poor. No. 6 hasits eyes yet open;
otherwise about the same as No. 5.
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September 15.—Pig No. 5, eyes closed; is very loath to move, and
shows plain symptoms of pneumonia. Pig No. 6, too, shows symptoms
of pneumonia, but they are less pronounced ; is without appetite, and
Just as much emaciated as No. 5. The skin of both animals is hard and
dry; and their coat of hair rough and staring; their bowels are costive;
but little dung is voided. Both animals betray plain indications of pain
and suffering ; neither one seems to be very thirsty.

September 16.—Pig No. 5 very weak, breathes one hundred times per
minute ; its flanks are working forcibly ; slightlameness in left hind leg.
Pig No. 6 is also very weak, but is yet able to run; passed a large
quantity of urine of a bright yellow color. The appetite of both pigs
for food is reduced. to nothing, but both exhibit a vitiated appetite, and
eat each other’s dung, or their own, as soon almost as it drops. ~The
skin is very hard to the touch, parchment-like, and seems to stick to the
bones. In the evening pig No. 5 is extremely weak ; is scarcely able to
move ; its breathing is difficult and distressing. No. 6 is about the same
as in the morning.

September 11.—Pig No. 5 shows symptoms of dropsy in the chest, and
breathes with great difficulty, about one hundred times per minute. In
the evening the pumping motion of the flanks is increased, but the res-
piration is slower—about fifty-six breaths per minute. Pig No. 6 is a
little more lively than No. 5, but also very sick, and has no appetite.
Both pigs failed to void any dung from 8 o’clock a. m. to 6 o’clock p. m.

September 18.—Pig No. 5 exceedingly emaciated, some rattling noise
in the respiratory passages. Pig No. 6 about the same as yesterday.

September 19.—Pig No. 5 emaciated to the utmost, but otherwise ap-
parently not worse. Pig No. 6 shows apparent improvement; is a little
livelier than before; has some appetite; consumed one ear of corn dur-
ing the last twenty-four hours. In the evening pig No. 5 breathes with
the greatest difficulty, one hundred and four times per minute. No. 6
unchanged. '

September 20.—Pig No. b very sick; breathes with great difficulty.
No. 6 apparently improving

September 21.—Pig No. 5 just alive. Both pigs have been lying nearly
all day in one corner of their sty, their noses buried in the bedding.
In the evening pig No. 5 is perspiring; sweat cold and clammy.

September 22.—Pig No. 5 breathes sixty-four times per minute, with
jerking motions of the flanks, and so far has been more or less consti-
pated, but now has diarrhea; feces grayish-green, semi-fluid, and ex-
ceedingly fetid. Pig No. 6 is less emaciated than No. 5, bas no diarrhea,
and cats a little. Urine of No. 5, examined under the microseope, con-
tained innumerable bacillus-germs (micrococci of Hallier), and a few
baeilli suis*  (See drawing I, fig. 1.)

September 23.—Pig No. 5 a mere skeleton, and extremely weak;
breathes only forty-eight times per minute. Pig No. 6 not quite so low
breathes only thirty-six times per minute. In afternoon pig No. 5 too
weak to stand on its legs; breathes fifty-two times per minute; is sweat-
ing; the sweat cold and clammy. Seecing that the animal could not
possibly live till next morning, and desiring to make the post-mortem
examination before putrefaction should set in, I killed pig No. 5 by
bleeding at 6 o’clock p.m. (Asto result of post-mortem examination, see
chapter on Morbid Changes.)

Septend.er 24.—Pig No. 6 very sick; eats scarcely anything.

*T have chosen the name “Dacillus suis” hecause the bacilli, as will appear here-
after, seem to be peculiar to swine-plague, and have not been before named as far as
I have been able to learn,



24 DISEASES OF SWINE AND OTHER ANIMALS.

September 25.—Pig No. 6 shows slightly increased appetite, and fully
as much, if not more, liveliness than on any day last week. It almost
seems as if some real improvement is going on, notwithstanding very
serious morbid changes must have taken place.

September 26.—Pig No. 6 eats some in the morning, but does not seem
to care for any food at noon; appears to be a trifle bloated ; droops. its
head, and holds its nose to the ground.

September 27.—Pig No. 6 decidedly worse; breathes seventy-two times
per minute; head drooping; nose to the ground; back arched; skin
very dry and hard to the touch; no appetite whatever.

September 28.—Pig No. 6, which was very low last night, has some-
what recuperated, and is moving again ; consumed some water, and also
a little food.

September 29.—Pig No. 6 exceedingly emaciated and very weak;
breathes thirty-eight times per minute; holds its nose persistently to the
ground, and has no appetite whatever.

September 30.—Found pig No. 6, at 7 o’clock a. m., lying dead in a
corner of its sty. (See chapter on Morbid Changes as to result of post
mortem examination.)

It may be well to add a brief account of the symptoms and the prog-
ress of the disease, as observed in experimental pig B, a sow pig,
about fourteen weeks old, and of mixed Poland China and Berkshire
stock. Pig B was put in pen No. 3, together with pig No. 6, on Sep-
tember 24. The same was and remained perfectly healthy until Octo-
ber 2, when the first symptoms of disease made their appearance. I
find in my diary the following notes:

October 2.—Pig B shows symptoms of sickness; sneezes; has an erup-
tion on both ears; is not quite as lively as it used to be; appetite is
diminished ; curl is out of its tail. ,

October 3.—Pig B has but little appetite ; is decidedly sick. In after-
noon shows unmistakable symptoms of sickness; ears are drooping; no
appetite; great tendency to lie down in a corner; hides its nose in the
bedding.

October 4—Pig B about the same as yesterday; has eaten a little.

October 5.—Pig B hides its nose in the bedding ; has no appetite what-
ever; emaciation has taken place. B, although a week ago a better and
heavier pig than C, a full sister, and of the same litter, is now consid-
erably lighter.

October 7.—Pig B very sick ; still, seems to have a desire to eat, but
takes hold of an ear of corn so feebly as to make it appear that it has
not 11suﬁ“lcient strength in the jaws to shell the corn; gave it,therefore,
shelled.

October 8.—Pig B very sick; hides in its corner; ears are cold ; other
parts of the body warm; no appetite; great indifference to surround-
ings; emaciation rapid.

October 9.—Pig B about the same as yesterday.

October 10.—Pig B is getting worse; does not eat anything.

October 11.—Pig B found dead in its pen in the morning.

These three cases show that the symptoms vary in different cases,
and that those which are constant can scarcely be considered as very
characteristic. Still, if the various symptoms presented by an indi-
vidual animal are taken as a whole, a diagnostic mistake is scarcely

\possible.

The diagnosis is very easy, especially if swine-plague is known to be
prevailing in the neighborhood, or has already made its appearance in
the herd, and if the anamnesis, and the fact that many animals are
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attacked at once, or within a short time and in rapid succession, are
taken into consideration. As symptoms of special diagnostic value,
scarcely ever absent in any case, may be mentioned the drooping of
the ears and of the head; more or less coughing; the dull look of the
eyes; the staring appearance of the coat of hair; the partial or total
want of appetite for food; the vitiated appetite for excrements; the
rapid emaciation; the great debility; the weak and undecided, fre-
quently staggering, gait; the great indifference to surroundings; the
tendency to lie down in a dark corner, and to hide the nose, or even
the whole head in the bedding, and particularly the specinc, otfensive
smell, and the peculiar color of the excrements. This symptom is al-
ways presrnt, at least in an advaueed stage of the diseage; no watter
whether constipation or diarrhea is existing. As other characteristic
symptoms, though not: present in every animal, deserve to be men-
tioned: frequent sneezing; bleeding from the nose; swelling of the
eyelids; accumulation of mucus in the inner canthi of the eyes; at-
tempts to vomit, or real vomiting ; accelerated and difficult breathing;
thumping or spasmodic contraction of the abdominal musecles (flanks)
at each breath, and a peculiar, faint and hoarse voice in the last stages
of the disease.

3. THE PROGNOSIS AND TERMINATION.

The prognosis is decidedly unfavorable, but is the more so the younger
the animals or the larger the herd. Among pigs less than three months
old the mortality may be set down as from 90 to 100 per cent.; among
animals from three to six or seven months old the same is from 75 to 90
per cent.; while among older animals that have been well kept and are
in good condition, and naturally strong and vigorous, the mortality some-
times may not exceed 25 per cent., but may, on an average, reach 40 to
50 per cent. The prognosis is comparatively favorable only in those few
cases in which the morbid process is not very violent; in which the scat
of the disease is confined to the respiratory organs and to the skin; in
which any thnumping or pumping motion of the flanks is absent; and
in which the patient is, naturally, a strong, vigorous animal, not too
young and in & good condition; further, in which but a few, not
more than two or three, animals are kept in the same pen or sty, and
receive nothing but clean uncontaminated food and pure water for drink-
ing, and in which a frequent and thorough cleaning of the sty or pen
prevents any consumption of excrements.

The duration of the disease varies according to the violence and the
seat of the morbid process, the age and the constitution of the patient,
and the treatment and keeping in general. Where the morbid process
is violent, where its principal seat is in one of the most vital organs—
in the heart, for instance—where a large number of animals are kept
together in one sty or pen, where sties and pens are very dirty, or where
the sick animals are very young, the disease frequently becomes fatal in
a day or two, and sometimes even within twenty-four hours. On the
other hand, where the morbid process is not very violent or extensive,
where the heart, for instance, is not seriously affected, and where the
patients are naturally strong and vigorous, and well kept in every
respect, it usually takes from one to three weeks to cause death. If
the termination is not a fatal one, the convalescence, at any rate, re-
quires an equal and probably a much longer time. A perfect recovery
seldom ocenrs; in most cases some lasting disorders—morbid changes
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which can be repaired but slowly or not at all—remain behind, and inter-
fere more or less with the growth and fattening of the animal.

From a pecuniary standpoint, it makes but little difference to the
owner whether a pig affected with this plague recovers or dies, because
those which do survive usually make very poor returns for the food
consumed, unless the attack has been a very mild one.

4, MORBID CHANGES.

The morbid process, although everywhere essentially the same (see
chapter on Contagion, Causes, and Nature of Morbid Process), can have
its seat in many different organs or parts of the body, and produces,
therefore, a great variety of morbid changes. The disease, in conse-
quence, very often presents a somewhat different aspect in different
animals. In some cases the principal seat of the morbid process is in
one organ or set of organs (organs of respiration and circulation, for
instance), and in others in entirely different parts (intestinal canal and
organs of digestion, &e.) Death, therefore, has very often a different
cause in different cases; in some cases it results from a cessation of the
functions of the heart, the lungs, &e., and in others it is in consequence
of the inability of entirely different organs to perform their functions,
—of the digestive apparatus, for instance.

But few morbid changes have ever been found entirely absent at any
of the fifty-three post-mortem examinations made since August 2, and
may, therefore, be considered as a constant occurrence. All others have
been found absent a larger or smaller number of times. These constant
morbid changes consist—

1. In a more or less perfect hepatization of a larger or smaller portion
of the lungs, or a more or less extensive accumulation of blood, blood-
serum and exudation in the pulmonal tissue. In some cases the morbid
changes (hepatization) found in the lungs are so extensive as to cause
the latter, if thrown into water, to sink like a rock, but in other cases
the hepatization is limited to about one-sixth or one-eighth of the whole
pulmonal tissue. In some cases, especially those in which the morbid
changes were of a recent origin, no real hepatization, fully developed,
had yet been effected; the lungs were merely gorged with exudation or
blood-serum ; the texture was not yet destroyed or seriously changed,
but innumerable small red spots or specks, indicating incipient embolism,
were plainly visible to the naked eye. (See photograph, Plate I, half-size
Iungs, right side of experimental pig No. V1I, and photograph, Plate II,
enlarged section of same lungs.) In other cases a part of the exudation
had changed, organized, or become a part of the tissue, and had caused
the latter to become more or less perfectly impermeable to air. I some
lungs hepatization was found only in certain insulated places, while in
others the hepatization extended uninterruptedly over whole portions.
In all these eases in which the hepatization was very limited, it was found
principally in the anterior lobes.  Insome animals (that is in those which
had been sick for some time), old or so-called gray, more recent or brown,
and very new or red hepatization were frequently found side by side, or
in more or less distinetly limited patcbes, showing plainly that the morbid
changes had not been produced at once, but at several intervals. In
others, usually the upper parts of the same lungs, the exudation or blood-
serum had been recently depesited, and was yet in a fluid condition. The
blood-sernm, examined under the mieroscope, invariably econtained, be-
sides blood-corpuscles, numerous bacilli su /s, some moving and some with-
out motion, and ipnumerable bacillus-germs, of which some had budded,
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someowere budding, and others had conglomerated. (See drawing 11,
ﬁg:s. 3 and 4, and drawing II1, fig. 1.)

2. The lymphatic and mesenteric glands were found invariably more
or less enlarged. TIn some cases they presented even a brownish or
b.la,cknsp color, and contained not only deleterions matter, but even effu-
sions of blood in sufficient quantities to push aside the normal glandular
tissue. Whether neoplastic formations (3@ proliferous growth of cells)
had taken place I have not ascertained, but have not the least doubt
that it had. Under the microscope, particles of Iviuph and glandular
substance, taken from the interior of the lymphatic gland, presented,
besides normal tissue and lymph-corpuscles, a few blood-corpuscles,
some granuiar detritus, and innumerable bacilli and bacillus-germs. (See
‘drawings IIT and IV, figs. 5 and 3.) As lymphatic glands always most
consplcuously enlarged and morbidly changed, may be mentioned the
superficial and deep inguinal and the axillary glands, the bronchial and
mediastinum glands in the chest, and the mesenteric, gastric, gastro-
epiploic, and hepatic glands in the abdominal cavity.

3. The trachea and the bronchial tubes contained in all cases more or
less of a frothy mucus—in some cases the bronchial tubes were full of
it—which cousisted, examined under the microscope, of broken-down
epithelium-cells, and contained a large number of bacillus-germs and
bacilli. (See drawing III, fig. 2.) The mucous membrane of the trachea
and of the bronchial tubes appeared to be congested, and more or less
swelled in every case.

4. The pulmonal and costal pleura, the mediastinum, and the pericar-
dium presented almost invariably some morbid changes; only in a few
cases no visible morbid changes could be found. In some animals those
membranes appeared to be smooth, but either the thoracic cavity or the
pericardium, usually both, contained a smaller or larger quantity (from
one cunce to one pint or more) of straw-colored sernm. In a great
many cases one or more, and sometimes 2ll, of those membranes were
coated to some extent with plastic exudation. In several cases a more
or less firm adhesion between costal and pulmonal pleura and mediasti-
num, between pulmonal pleura and diaphragm, or between pulmonal
pleura and pericardium, had been effected. In a few cases the whole
surface of the lungs appeared more or less firmly united with the walls
of the thorax. In one case the whole external surface of the heart was
firmly, and in another one partially, coalesced with the inner surface of
the pericardium. The pig (a fine animal about four months old), in
which the pericardium adhered with its whole interior surface firmly and
inseparably to the external surface of the heart, had severe convulsions
durimg life. It was killed in my presence by a professional butcher,
who stuek it in the usual way and severed the trunk of the carotides ;
only a iew drops of blood issued, but the pig died immediately. The
other morbid changes consisted in hepatization in the lungs, enlargement
of the lympbatic glands, and the presence of large and numeroas mor-
hid growths in the ceecum-and colon.

5. In nearly every animal the heart itself has been found more or less
affceted in one way or another. In some animals it was flabby and
dilated, but in wost cases it was more or less congested. The capillary
vessels, especially of the auricles, were, in a large number of cases,
gorged with blood to such an extent as o give them a brpwn}sh-black
appearance, almost similar to gangrene. On closer inspection, however,
it conld he seen very plainly that the brownish-black color was cansed
exclusively by an accumulation of blood in the capiilary vessels.

6. In forty-eight cases out of fifty-three, characteristic morbid changes
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have been found in the cecum and colon. The same consist in peculiar
morbid growths or ulcerous tumors on the mucous membrane of those
intestines. They are of various sizes, nearly round or (sometimes) ir-
regular in shape, more or less elevated above the surface of the mucous
membrane, and frequently, especially the older and larger ones, dark-
pigmented on their surface. Their size varies from that of a pin’s head
(incipient tumors or nodules) to that of a quarter of a dollar. The
smaller ones are usually of an ocher color, and but slightly projecting
above the surface of the mucous membrane (see photograph, Plate 11I),
but the larger ones are of a grayish-black-brown (see photograph, Plate
IV,) or blackish color; project considerably above the surface of the
membrane, in some cases fully half an inch; have usually a slight con-
cavity in the center, and frequently a plain neck or thick pedicle. (See
photographs, Plates V, VI, and VIL) Under the microscope these mor-
bid growths or excrescences appear to be composed, on their surface,
of a granular detritus and morbid epithelium cells, and contain innu-
merable bacilli suis, some of which have a very rapid motion. (See
drawingV, fig. 1.) The stroma of these morbid growths consists mainly
of a dense connective tissne. In some cases these morbid growths, es-
pecially the smaller ones, or those of a recent origin (see photograph,
Plate 1II), are situated merely on the surface of the mucous membrane,
and are easily scraped off with the back of the scalpel. Thus removed
they leave behind an uneven, excoriated surface, not dissimilar to grdn-
ulation. The older and larger tumors, however, extend deeper into the
membranes of the intestine; they usually penetrate the mucous mem-
brane, and extend into the muscular coat, and even penetrate the latter,
and extend into the extermal or serous membrane. In some cases all
three membranes of the cecum or colon have been found degenerated
and destroyed beneath such a morbid growth, so as to show perforation
on the removal of the latter. The immediate surrounding of such a
deep-seated degeneration presented some, but not very much, inflamma-
tion. These morbid growths, usually, were found most developed near
the ileo-czcal valve in the cecum, but also in larger or smaller numbers
and of various sizes, large and small, in all parts of the cecum and
colon.

7. The same, or very similar morbid growths, occurred also, though
not so often, in other intestines. In one case (experimental pig No.
VII) a diffuse, decaying morbid growth coated the whole interior sur-
face of the jejunwmun for a length of several feet. Examined under the
microscope it was found to consist of broken-down epithelium cells and
a granular detritus, and contained numerous bacilli and bacillus-germs.
(See drawing VI, fig. 1.)

In another case one ulcerous tumor was found on the mucous mem-
brane of the gall-bladder. In three cases the same, or at least very
similar morbid changes, presented themselves on the mucous membrane
of the stomach. (See photograph, Plate VIIL) In a few cases some
ulcerous tumors were found in the duodenum, and in one case even in
the right born of the uterus. In a few cases similar morbid changes—
small, knotty, tubercle-like, yellowish, or ocher-colored excrescences of
the size of a small pea—were found on the surface of the spleen. In
one case similar small excrescences were also found on the external sur-
face of the vena cava posterior. In-two cases the liver was found to be
degenerated by an hypertrophic condition of the counnective tissue, a
morbid change which may or may not constitute a product of the mor-
bid process of swine-plague.

8. Morbid changes in the serous membranes of the abdominal cavity.
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the ulcers, thus produced, were coated with a dirty-yellowish looking
granular detritus.

In & great many cases, that is, in nearly half of the whole munber
examited, red or purple spots and patches, and even continuous or con-
fluent reduness, of a purple hue, presented themselves in the skin on the
loweyx surface of the bedy, between the legs, behund the ears, &e.  Atthe
autopsy the skin and the subcutancous tissne appeared to be congested,
the capillary vessels were gorged with blood, and more or less exuda-
tion and small extravasations of blood were found to have taken place.
In one case a large piece of skin on the lower swface of the body was
mortified. .

16. In two cases quite extensive extravasations of blood presented
themselves in the mucous membrane of the stomach and intestines.

17. The blood preseutcd zome quantitative and qualitative changes in
every case. Ifs quantity appcared to be diminished in every animal,
in some cases to such an extent that not more than, say, four or five
ounces could havebeen collected if the animal had been killed by bleed-
ing. Still, the actual want of blood was never as great as it appeared
to be, becanse a considerable quantity was locked np in tho iissues,
especially in the lungs, and had become stagnant in the capillary ves-
sels. The blood was dark-colored in all cases in which death had been
caused by extensive meorbid changes in the lungs, or in which, on ac-
count of those changes, respiration had been very imperfect; but it
presented a normal color, and was perhaps a littie lighter colered and
thinner or more watery than in a healthy hog, in all cases in which
death had been caused by other morbid changes, or in which the affec-
tion of the lungs was comparatively unimportant. It invariably coag-
ulated as sooun as it became exposed to the influence of the atmosphere,
to a loose and spongy clot, containing a considerable quantity of serum,
Hence, it must be supposed that it was rich in fibrinogen, but probably
poor in fibrin, a condition due, unquestionably, to the fact that during
the disease the process of waste had been largely in excess of that of
repair.

Under the microscope the blood-corpuscles of fresh blood appeared
sometimes nearly all normal or round, and sometimes more or less angu-
lar and star-shaped, but after a while they all became more or less an-
gular and of an irregular shape, and showed more or less tendency to
congregate in rows and clusters. The fresh blood contained numerous
bacillus-germs, many of them simple, small, round bodies, some in pro-
cess of budding, others budded or double, and still others congregated
into, apparently, viscous clusters. (See drawing II, fig. 1; drawing IV,
fig. 4; drawing VII, figs. 1 and 4; drawings VIII, IX, and X, fio. 1.)
In a few cases fully developed bacilli suis were found in the fresh blood,
but they were, comparatively, few in number. In blood which Liad been
kept twenty-four hours or longer in well-closed vials, bacilli were always
more numerous, and sometimes were found in large numbers. As soon,
however, as putrefaction or decomposition had set in, the bacilli disap-
peared. WWhite blood-corpuscles, a few in number, were found only in
three or four cases.

18. A microscopic examination of the blood-serum or exudations,
deposited in the pulmonal tissue, invariably revealed, besides some
angular red blood-corpuscles, an immense number of bacilli suis, and of
bacillus-germs in all stages of development, single, budding, budded,
or double, and congregated into clusters. (See drawing ITI, fig. 1, and
drawing II, figs. 3 and 4.) 3

That every one of these morbid ghanges does not oceur in one and the
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same animal, and that sometimes some and sometimes others are more
developed and constitute the immediate cause of death, has already
been indicated, and does not need any further explanation. To eouvejr,
however, a elearer idea of the morbid features and changes presented
after death, I will copy from my notes the result of the post-mortem
examinations of a few of my experimental pigs. Of pigs Nos. 5 and 6
the symptoms, observed during life, have already been noted.

Post-mortem examination of pig No. 5—~On opening the chest, the ribs,
usually tough in a young animal, broke very easily, and seemed to be
defieient in organic substances. No serum in the chest ; pulmonal pleara
rough, partially coated with plastic exudation; lower half of both lobes
of lungs hepatized; no serum in the perieardinm, but apex of hearf
firmly coaleseed with the inner surface of the pericardium; thick, white,
and frothy mucus, but no stvongili paradoxi in trachea and bronchial
tubes. Cwxcum and colon firinly agglutinated to each other with their
external surfaces; adhesion separable only by means of the knife. Nu-
merous large and small ulcerous tumors or morbid growths in both
cecuml and colon. (See photograph, Plate V, which shows the ceeumn,
and Plate VI, whieh shows the eolon, natural size of pig No. 5.) Lym-
phatic and mesenteric glands enlarged. Ulcerous deeay in mucous
membrane of the stomach. (See photograph, Plate VIII, which presents
the interior surface of the stomaeh of pig No. 5, natural size.) Besides
those essential changes inentioned, one large nematoid was found in the
ductus choledochus, extending from the dwodenuin through the ehole-
dochus and the gall-bladder into an hepatie duct. Another worm of
the same kind was found in the caeeum.

Autopsy of pig No. 6.—An abscess in right side of the serotum,
about seven-eighths of an inch in diamefer, and connected with uleera-
tion in right spermatic ehord. Inguinal and axillary lymphatie glands
congiderably enlarged. One-fourth of right and one-fifth of left lobe
of lungs hepatized; the rest gorged with blood-serum or exudation.
Cecum and colon agelutinated to each other; cecum also adhering to
peritoneum. Mesenteric glands very much enlarged; right spermatic
chord ulcerated. (Pig had been castrated a few weeks before it con-
tracted the disease.) IExteunsive morbid growth, in process of decay, in
cecum, and also a large number in colon. Sowme exudation on lower
surface of spleen. Ulcerous decay in mucous membrane of anterior
puitivn of stomach, ad wine-colured iniileration und extravasations of
blood in mueous membrane of pylorie portion of same intestine.

Awutopsy of pig B—Some redness between hind legs and on lower sur-
face of the body; greenish mueus oozing from the nose; axillary and
inguinal glands very much enlarged; 1ibs deficient in organie substanpes,
at any rate very brittle; both lungs spotted all over, indicating plainly
capillary embolism in early stage of development; hepatization limited,
just commencing; lymphatie glands in chest very much enlarged; the
heart, but especially the aurieles, very mueh eongested; auricles almost
black ; small quantity of straw-colored serum (not exceeding two ounees)
in thoraeie cavity, and still less in pericardium. In t]}e abdominal cav-
ity mueous membrane of anterior part of stomach wine-eclored; some
diffuse morbid growth, in proeess of decay, in posterior (pyloric) portion
of suine ewbrate. No foud whatever in stumach and intestines; bile
thickened, semi-solid; no ulceration nor any morbid growth whatever
in cecum, colon, or any other_ mt@stme. . ST e

Kesults of pust-murtcnm examinubion vf CEpertmenins py No.e V9I—Devay-
ing blotches or nodules of the size of a five-cent piece and smaller on
skin of lower surface of body and between the legs; right spermatic
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chord ulcerated, and an abscess the size of a hen’s egg in right side of
serotum. Internally all Iymphatic and mesenteric glands enlarged;
anterior portion of both Iungs everywhere, with their whele external
surface, and posterior portion at some places adhering (coalesced) to the
costal pleura; numerous smaller and larger embolic tubercles, present-
ing the appearance of incipient abscesses, in anterior portion of both
lobes of the lungs, but more numerous and more developed in rightlobe
than in the left; remainder—posterior parts of both lobes—gorged with
exudation; small quantity of straw-colored serum in the chest and in
the pericardium. In abdominal cavity, liver rather hard (sclerotic), its
connective tissue apparently hypertrophied. One small tape-worm, not
over one and a halt inches long, in jejunum, and numerous small, incip-
ient morbid growths or ocher-colored decaying nodules in cecum. (See
photograph, Plate I11.) No other morbid changes.

Besides these numerous morbid changes, which must be looked upon
as products of the morbid process of swine-plague, some species of en-
tozoa, a few of which have already been mentioned, have occasionally
been met with; but as their presence is merely accidental, that is, has
nothing whatever to do with the disease in question, a brief mention of
this occurrence will be sufficient. Strongilus paradoxus has been found
in small numbers in the bronchial tubes of a few pigs in one herd only—
Mr. Bassett’s. Trichocephalus crenatus (whip-worm) has been found in
small numbers in the blind end of the cecum of four animals, belonging
to two different herds. A small tape-worm was once found in ‘the
jejunum, as has been stated, and a few other entozoa (mematoids) were'
found in four or five instances in the choledochus, gall-bladder, and
hepatic ducts (in one case as.many as twelve worms). and twice in other
intestines.

‘What I have so far related was comparatively easily ascertained. Nu-
merous examinations of diseased animals, frequent visits to affected herds,
and fifty-three post-mortem examinations revealed the facts, and all that
was necessary was to observe and take notes. But the principal object
of the investigation was to devise means to prevent the immense losses
caused every year by that most fatal disease, swine-plague. (I have
adopted that name, because the disease, if anything, is a real plague;
and the name is sufficiently comprehensive to cover the whole morbid
process, and so simple that I have no doubt it will soon supercede, even
among farmers, that very improper name of hog cholera.)

To devise such means, a more reliable basis than a mere knowledge
of the various features of the disease had to be gained. The real nature
of the morbid process, and the true cause or causes, had to be ascertained.
Above all, it had to be decided as to whether swine-plague is a con-
tagious disease or not; and if contagious, the means by which the
contagion is conveyed from one place and 1rom one animal to another;
the mamner in which it enters the animal organism, and, if possible,
the nature of the same. This could not be done by simply visiting
diseased herds and examining sick and dead animals; it was necessary
to make experiments and to observe and to record the results. This
I have done, and before I proceed any further it may be best to give,
first, a condensed account of the experiments which I have made for
the purpose of settling those points, so as to give others an opportu-
nity to form an opinion as to the correctness of the conclusions I have
arrived at. I will mention again, that in making those experiments,
In noting the results, and in making the necessary and very numerous
microscopical examinations, I have been ably assisted by my friends,
Dr. I". W. Prentice and Prof. T. J. Burrill, of the Illinois Industrial
University. I commenced those experiments after I had gained con-
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siderable information as to the various features of the disease during
life and after death, and as to the conditions and suwrroundings under
which the same makes its appearance. The first series of experiments
has been made for the purpose of settling the question as to the con-
tagiousness or non-contagiousness of Swine-Plague. This was the more
necessary from the fact that those who had suffered severe losses were
decidedly divided on that question.

FIRST SERIES OF EXPERIMENTS.

After encountering considerable difficulty in finding indubitably healthy
pigs, belonging to a perfectly healthy herd, which had never been in con-
tact with diseased animals, 1 succeeded finally, on the 20th of August, in
buying of Mr. Harris, south of Champaign, three Berkshire sow pigs
about three and a half months old, perfectly healthy, and without any
lesions whatever. I designated them as pigs Nos. 1, 2, and 3. Dr.
Prentice, at the same time, had the kindness of placing at my disposi-
tion two box-stalls in his veterinary hospital, a new building which had
never been entered by any hog or pig. About one hundred and fifty
yards east of the veterinary hospital building, on a piece of ground
never trodden by hogs, as far as known, I built of new lumber a pen
eight feet square. This pen I designated pen No. 1, and the box-stalls,
which are twelve feet square, as pens Nos. 2 and 3 respectively. Pig
No. 1 was put in pen No. 1, and pigs Nos. 2 and 3 together in pen No. 2.

It may be well to state here that pen No. 1 having no floor, but rest-
ing on the ground, was moved to another place (each time its own width)
every other day, usually at noon, in order to preserve cleanliness, and
pens Nos. 2 and 3 were cleaned and swept once a day, except where
stated otherwise in the following pages. The food of all experimental
pigs was the same, and consisted of corn in the ear, and occasionally a
little green clover and purslane at noon or in the evening. The water
for drinking was drawn three times a day from a well.

1. Account of pig No. 1.—Omn August 21 I procured from Mr. Bassett,
four miles north of Champaign, a diseased Chester white pig, four months
old (pig No. 4), which I put with pig No.1 in pen No.1l. This diseased
pig which arrived at 10.30 o’clock, a. m., exhibited plain and unmis-
takable symptoms of swine-plague; its temperature was 1063° I'., and
its skin, on lower surface of the body, between the legs, &c., was con-
siderably reddened. The temperature of pig No. 1, which objected
to being examined and struggled hard, was 1043° F.

August 22.—Pig No. 1 all right; has vigorous appetite. Pig No. 4 at
3 o’clock a.m. very sick; has a peculiar, short, abrupt cough; at 1
o’clock, p. m., dead.

Post-mortem examination.—Capillary redness in the skin on lower sur-
face of body and between the legs; considerable enlargement of Iym-
phatic glands; more than two-thirds of the lungs hepatized and gorged
with blood-serum; some straw-colored serum in thoracic cavity and
pericardium; and morbid growths in process of decay (ulcerous tumors),
in ezecum and colon.

Received at 1 o’clock, p. m., three more pigs, each about three months
old (cross of Berkshire and scrub), of Mr. Schumacher, a butcher in
Champaign, who had bought the same of a farmer ten miles southeast
of Champaign. I designated the same as pigs Nos. 5, 6, and 7. Pigs
Nos. 5 and 6 appeared to be perfectly healthy, and were put together in
pen No. 3. Pig No. 7 was apparently indisposed ; it had been trans-
ported ten miles, crowded together with twenty others, most of them

3 SwW
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larger and older, and exposed for several hours to the burning rays of
the sun, in an open farm-wagon on a very hot day. It was panting for
breath, and showed symptoms of congestion of the lungs. It was put
in pen No. 1 with pig No. 1, before dead pig No. 4 had been removed.

August 23.—Pig No. 1 perfectly healthly. Pig No. 7 very sick;
breathes ninety-two times per minute; shows plain symptoms of pleu-
rites; has no appetite, but is attentive and moves quickly when dis-
turbed. It died at 8 o'clock p. m. Post-mortem examination revealed
pleurites and pericarditis; the whole surface of the lungs was loosely
agglutinated to costal pleura, and the substance of the same was gorged
with exudation. No other morbid changes whatever. Yhether this was
a case of swine-plague or not, I leave to my readers to deeide for them-
selves. I am deeidedly of the opinion it was not, because none of the
other twenty pigs, except Nos. 5 and 6 (see account of them) have, up
to date, contracted the disease, as I have learned from a reliable source.
Tt is true two other pigs of the same lot showed some indisposition on
the 24th, 26th, and 26th days of August, but were all right again the
next day, and are healthy yet.

August 24.—Pig No. 1 perfectly healthy; vigorous appetite,

August 25.—No change.

August 26.—No change.

August 27.—No change.

August 28.—Weather very hot and sultry; in afternoon severe thun-
der-storm and rain, which effected a sudden cooling of the atmosphere.
Pig No. 1 in perfeet health.

Aungust 20.—Pig No. 1 coughed once; being exposed in an open pen
to the changes of weather and temperature, it has possibly taken cold.

August 30.—Tig No. 1 perfectly healthy; is very lively, and has vigor-
ous appetite.

August 31.—The same.

September 1.—The same.

September 2.—The same.

September 3.—The same.

September 4.—The same. At 6.30 o'clock, p. m., diseased experi-
mental pig No. 2 (sec account of the same further down) was put in pen
No. 1 with pig No. 1.

September 5.—Pig No. 1 perfectly healthy. Pig No. 2 eats nothing;
shows plain symptoms of pneutnonia.

September 6.—Pig No. 1 perfectly healthy. Pig No. 2 died at 6 o’clock,
p- m. (Ior post-mortem examination, which was made immediately, see
account of pig No. 2.)

September 7T.—TLig No. 1 perfectly healthy, and has remained 50 up to
date. Has always first-rate appetite, has never refused a meal, and is
to-day a strong, vigorous, and thriving pig. (Made use of the same for
another experiment on November 13.)

2. Account of pigs Nos. 2 and 3.—August 21.—Both pigs are perfectly
healthy ; have good appetite, and are active and lively.

August 22.—Both pigs perfectly healthy. Inoculated both in right
car at 1.30 o'clock, p. m., with blood-scrum from the lungs of pig No. 4,
which had died at 1 o'clock, p. m. The operation was performed by
means of a small inoculation-needle, made for the purpose of inocu-
lating sheep with the virus of sheep-pox. Each pig received two slight
punctures on the external surface of the ear; the serum inoculated
was less than one-fourth of a drop per animal.” The blood-serum used
was of a faint reddish color, and almost limpid. Examined under the
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microscope it contained a few red blood-corpuscles, numerous bacillus-
germs, and some developed bacilli suis.

August 23.—Pigs Nos. 2 and 3 perfectly healthy. No visible reaction,

August 24.—Both pigs perfectly healthy ; have very good appetite.

August 26.—No change.

August 26.—No change.

August 21.—Pig No. 2 appears to be slightly indisposed. Pig No. 3
apparently healthy.

August 28.—Both seem to be healthy; eat well.

August 29.—Pig No. 2 not quite as lively as a healthy pig; does not
seem to have very good appetite. Pig No. 3 shows no symptoms of dis-
ease. Temperature of pig No. 2, 105.4° T, and of No. 3, 1041° F. Both
pigs struggled very much while being examined.

August 30.—Pig No. 2 not very lively, and shows a tendency to lio
down; does not eat as well as formerly; temperature, 1040 F. At
feeding time in the evening it did not arise, nor did it seem to care for
its food. Pig No. 3 apparently all right.

August 31.—Pig No. 2 shows plain symptoms of sickness; arches its
back, and moves with short undecided steps. Pig No. 3 appears to be
less lively.

lSeptembcr 1.—Both pigs, Nos. 2 and 3, show plain symptoms of swine-
plague.

September 2.—Pig No. 3 seems to be worse than pig No. 2. In after-
noon the eyes of pig No. 3 appeared congested, and the conjunctiva in-
ﬁﬁgated with blood. Appetite of both animals rather poor. Both are
thirsty.

September 3.—Pigs Nos. 2 and 3 do not eat anything; are evidently
very sick ; show great indifference to surroundings, and do not like to
come out of their corner. Both are very weak, and look as if they suffer
from pressure upon the brain.

September 4—Tigs Nos. 2 and 3 have not touched any food; they
huddle together in their corner, lie down, and will not get up unless
compelled to do so. Both show increasing muscular weakness and
emaciation. At 6.30 o’clock, p. m., pig No. 2 was removed to pen No. 1.
(See account of pig No. 1.)

September 5.—Pig No. 2 (now in pen No. 1) eats nothing ; has plain
symptoms of pneumonia. Pig No. 3 (in pen No. 2)is getting very weak;
at 7 o’clock, p. m., is lying flat, and in a dying condition.

September 6.—Pig No. 2 (in pen No. 1) very sick. Pig No. 3 (in pen
No. 2) dead in the morning, with well-marked rigor mortis.

Post-mortem examination.—Skin normal; lymphatic glands enlarged ;
left lobe of Iungs partially hepatized; right lobe the same, but hepati-
zation more extensive; no serum in thoracic cavity ; about two drachms
in pericardium ; heart normal ; spleen enlarged; partially coalesced with
peritoneum of abdominal wall, which shows traces of inflammation ;
some small ulecerous tumors on surface of spleen, and adhesion between
the latter and the colon; mesenteric glands considerably enlarged;
morbid growths or ulecerous tumors, and a few worms (frichocephalus
crenatus), the latter partially embedded in the smaller cecal mucous
membrane in cecum; blood extravasations, and capillary congestion in
mucous membranc ot cxeum, colon, ilium, and stomach ; liver somewhat
enlarged ; kidneys normal. The blood, examined under the mieroscope,
contained, besides red blood-corpuscles with ragged, irregular or star-
shaped outlines, a few white blood-corpuscles (from one to five in the
field), numerons bacillus-germs in various stages of development, and
a few developed bactlli suis.
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Pig No. 2 died at 6 o’clock, p. m. (See account of pig No. 1.)

Post-mortem examination.—Skin normal; lungs partially hepatized ;
hepatization most marked in anterior lobes; small quantity of serum in
pericardium ; liver enlarged; one nematoid in choledochus; abdominal
cavity free from serum; ecchymoses on the external surface of colon
and cecum ; capillary hyperemia and swelling in cecal mucous mem-
brane; several small ulcerous tumors in czcum, especially near the ilio-
cecal valve; swelling, capillary congestion, and extravasations of blood
in mucous membrane of colon and ilium; kidneys normal; bladder
empty ; mucous membrane of stomach similar in appearance to that of
cecum, . colon, and ilium. . .

Account of pigs Nos. 5 and 6.—Pigs Nos. 5 and 6, which arrived, as
has been stated before, August 22, at 1 o’clock, p. m., were put in pen
No. 3, and at 1.30 o’clock, p. m., the colon, the heart, and a piece of the
diseased lungs of pig No. 4 were given to them. They, however,
touched neither colon, heart, nor piece of lung.

August 23.—Both pigs, Nos. 5 and 6, in good health, and eat their
food greedily, but have not touched the colon, heart, and piece of lung.
The colon, having become very putrid, had to be removed; heart and
piece of lung were thrown into the feed-trough.

August 24.—Both pigs healthy. Heart and piece of lung have dis-
appeared, but whether they have been consumed by the pigs or by rats
I am not able to decide.

August 25.—Both pigs healthy ; have good appetite, and eat greedily.

August 26.—The same.

August 27.—The same.

August 28—The same. August 28th was a very hot day, but a severe
thunder-storm in the afternoon effected a sudden cooling of the atmos-
phere. ‘

August 29.—Both pigs, Nos. 5 and 6, seem to have a slight catarrh,
probably in consequence of the sudden reduction of temperature and
change of weather. Both cough some.

August 30.—Both pigs, to all appearances, all right, except that occa-
sionally a slight cough can be heard. Both have first-rate appetites.

August 31.—Both pigs apparently in perfect health; appetite good.

September 1.—Both pigs all right.

September 2.—The same.

September 3.—The same. Pig No. 5 coughed once or twice, but has
excellent appetite.

September 4—Pig No. 5 coughs again a few times, but is lively, and
has very good appetite. No. 6 is all right in every respect.

September 5.—Both pigs all right.

September 6.—Both pigs have good appetite, are very lively, and seem
to enjoy good health. At 10.30 o’clock, a. m., the entire stomach, cut up
into five pieces, the ceecum, and the spleen of pig No. 3 were given to
them, and consumed immediately in the presence of Dr. Prentice.

September 7.—Both pigs, Nos. 5 and 6, have very good appetite. No.
b has a slight cough, and a slight accumulation of mucus in the inner
canthi of the eyes. (For further particulars see the accounts given of
pigs Nos. 5 and 6 in the chapter on Symptoms and Morbid Changes.)

Having thus ascertained by experiments, just related, that swine-
plague is infectious, and can be communicated by inoculation, and also
through the digestive canal by a consumption of morbid tissues, I con-
sidered it to be of great importance to ascertain, if possible, the nature
of the infectious principle; that is, to decide by experiments whether it
consists in something corporeal, endowed with life and power of propa-
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gation, or in some invisible chemical agency or mysterious fluid, per-
meating, as has been supposed, the whole animal organism, and con-
tained in, or clinging to, all those substances which possess infectious
properties, or constitute the bearers or vehicles of the contagion. As
all microscopical examinations of the blood, morbid tissues, and morbid
products of forty-two animals, which had been affected with swine-
plague and had died of that disease or been killed by bleeding, and
repeated microscopical examinations of the excretions (urine and excre-
ments) of' diseased animals, have revealed in every case the presence of
numerous bacillus-germs (micrococei of Hallier) and developed bacilli
suis, I deemed it necessary to ascertain first, if possible, the relation
which these extremely small microscopic bodies may have to the mor-
bid process and to the infectious principle. TFor that purpose I com-
menced another series of experiments, and bought again, on September
24th, three very nice, perfectly healthy pigs, each a little over three
months old, of Mr. Burton, residing four miles southeast of Champaign.
I designated one of them, a nearly full-bred Berkshire barrow, as pig A ;
another one, a Poland-China sow, as pig B; and the third one, also a
Poland-China sow, as pig C.

Account of pigs A, B, and C.—The same arrived at 10 o’clock, a. m.
Pig A was put in pen No. 1 with pig No. 1; pig B in pen No. 3 with pig
No. 6; and pig C by itself in the thoroughly cleaned and disinfected pen
No. 2, formerly occupied by pigs Nos. 2 and 3. Pen No. 2 had been
clean and empty since September 6th, and was again disinfected with
carbolic acid before pig C was put in.

September 25.—All three pigs, A, B, and C, perfectly healthy.

September 26.—All three pigs perfectly healthy; have good appetite.

September 27.—The same; inoculated pig C with cultivated bacill
and bacillus-germs. On September 23d, Professor Burrill charged two
drachms of fresh cow-milk with a mere speck, smaller than a pin’s head,
of a decaying morbid growth, or ulcerous tumor of the cecum of pig
No. 5, and kept the vial well closed, at a temperature of 92° F. On
the evening of September 26th the milk was examined under the micro-
scope, and was found to contain numerous bacilli suis and bacillus-
germs (see drawing 111, figs. 3 and 4), the same as found in the blood-
serum, or exudation of diseased lungs, and in the decaying substance
of the intestinal morbid growths. The inoculation with this milk was
executed in the same way as the inoculations of pigs Nos. 2 and 3; two
punctures were made on the external surface of the left ear.

September 28.—All three pigs perfectly healthy. The inoculation-
punctures on the ear of C slightly swelled.

September 29.—Pigs A, B, and C, all right.

September 30.—All three pigs perfectly healthy; no symptoms of
disease.

October 1.—~The same.

October 2.—Pig A perfectly healthy ; pig B shows symptoms of sick-
ness, sneezes, has eruption on the ears, diminished appetite, and is not
as lively as formerly. As a full account of pig B has already been given
in the chapter on symptoms and morbid changes, it will not be necessary
to repeat what has been said there, and pig B may be dropped. Pig C
apparently all right in the morning. At noon, pig C, too, commences to
sneeze; sneezes a good deal, and shivers like a man suffering from ague,
but has good appetite. ‘ o

October 3.—Pig A perfectly healthy. Pig Cshows slightly diminished
appetite and other plain symptoms of indisposition; is less lively, and
has a tendency to lie down; the sneezing continues.
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October 4.—Pig A in first-rate health. Pig C a little more lively ; has
fair appetite, but is not as greedy as formerly. _

October 5.—Pig A in fine condition, and all right in every respect.
Pig C shivers, and sneezes again a good deal, but does not show any
other perceptible symptoms of disease, except some eruptions behind
the ears, and on the external surface of the same.

October 6.—Pig A all right in every respect. Pig C about the same asg
preceding day.

October 7.—Pig A perfectly healthy. Pig C has good appetite, and
with the exception of its coat of hair being a little rougher than usual,
does not show any plain symptoms of disease.

Made two post-mortem examinations of pigs which had died of swine-
plague at Mr. Hossack’s place, five miles southwest of Champaign. In
the evening I examined microscopically the blood-serum or exudations
of the diseased lungs of one of Mr. Hossack’s pigs, and found normal
red blood-corpuscles, numerous bacillus-germs in all stages of develop-
ment—single, budding, budded or double, and aggregated into clus-
ters—and some developed bacilli suis.

October 8.—Pig A all right. Pig O shivering again. In the forenoon
I filtered some of the blood-serum of the diseased lungs of Mr. Hossack’s
pig through eight filters—the very finest used in the chemical labora-
tory of the I. I. University—for the purpose of freeing the serum
from the bacilli and bacillus-germs; but notwithstanding that I have
taken all possible precautions, the filtrate, which was almost limpid,
still contained, as examined under the microscope, a great many
bacillus-germs. I preserved it in a vial with a tight{itting ground-glass
stop.

October 9.—Dig A healthy. Pig C has fair appetite, but is not greedy.
I filtrated the filtrate once more through two filters, and obtained a
limpid fluid, which, however, at a microscopic examination, was fonnd
to still contain some bacillus-germs. Preserved the filtrate again in a
clean vial, with a perfectly-fitting ground-glass stop.

October 10.—Pig A healthy. Pig C eats its food, but is rather slow
at it.

, October 11.-Tig A healthy. Pig C about the same as on preceding
ay.

October 12.—Pig A healthy; pig C, no perceptible change.

October 13.—Pig A all right in every respect; pig € does not show
any plain symptoms of disease in the morning, but is sneezing again in
the evening.

October 14—Pig A in perfect health; pig C sneezes a good deal, but
has fair appetite. Took up again the filtrated blood-serum, and find-
ing, on examination under the microscope, that the bacillus-germs had
changed to bacilli (see drawing XI, figs. 1 and 2), 1 filtrated the same
again through four papers. Dr. Prentice and myself examined the fil-
trate obtained under the miecroscope (850 diameters), and neither of us
being able to discover any bacillus-germs, I inoculated pig A. on the left
ear with the filtrate in the same manner in which the other pigs had
been inoculated. Made two punetures, but used a needle a tritle larger
than the one used before.

October 15.—Pig A all right; no reaction whatever. Pig C sneezing,
but fair appetite. /

October 16.—Pig A perfectly healthy, and has remained so up to date
(November 11th). It has never refused a meal, and has been always very
active and lively. It is now a very fine pig and in a first-rate condition.
(Made use of the same for another experiment on November 13th.) Pig
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C shows plain symptoms of disease; its appetite is .
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Lats some in the evening.

October 19.—Pig C improving; has better appetite.

October 20.—Pig C much improved; eats its food again, but is not
greedy.

October 21.—No change.

October 22.—Pig C is lively again, and eats well—at any rate, seems
to care more for its food. The sores on the ears are healin g and disap-
pearing.

October 23.—Pig C must be considered as fully recovered from its
slight attack.

Up to date pig C has presented the appearance of a perfectly healthy
pig. Its ears have healed,and are now (November 11th) perfectly smooth.
It is lively and greedy for its food, but has grown very little, and weighs
to-day about half as much as pig A. It can be seen very plainly that
pig C has been sick. When I received A, B, and C, A was slightly the
best pig. B came next, and C was the smallest, but the difference was
only a trifling one.

The experiments just related show that the bacilli and their germs
must have a causal connection with the morbid process of swine-plague,
because an inoculation with bacilli and bacillus-germs, cultivated in such
an innocent and harmless fluid as milk, produced the disease, while an
inoculation with blood-serum from diseased lungs—a highly infectious
fluid, if not deprived of its bacilli and bacillus-germs—remained without
the slightest effect after it had been freed from its bacilli and bacillus-
germs. 1 know very well that the result obtained can hardly be consid-
ered as conclusive, and that some more experiments of the same kind are
needed to confirm the conclusions arrived at.

5. THE CONTAGION, THE CAUSES, AND THE NATURE OF THE MOREID
PROCESS.

That swine-plague is an infectious disease, which can be communi-
cated to heathy animals, has been demonstrated by my experiments.
It has further been proven that an exceedingly stall quantity of an
infectious or contagions substance (blood-serum or exndait;_on,‘ for in-
stance) if inoculated, or directly absorbed by the m‘sculjay s;ys,telx{io '1;1;
sufficient to produce the disease. It has also been proven ‘tl_ta.tumm i
tissues and morbid products, if consumed by healthy pigs, wi ca,ns,%
them to become affected with the plague. L(Jons;t:qurfntimy,wtv{o w.ayslg
infection have been ascertained with certainty. 1*11%11(}1, 11 f ‘U;e I.Ei;;u 'lsl;
of the post-mortem examinations are inquired into .mo11elc- osghz, Jiagglt-
be found that the principal morbid changes have O('mumlf(‘r ﬁ](l)gn il ‘in
ive canal, but especially in the ceecum and colon, i1 a $e cas

1 y of the digestive ap-
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organs situated in the thorax if the contagion had been inoculated or
been introduced into the system through wounds and absorbed by the
veins and lymphaties.

‘Whether an inhalation of the contagious or infectious principle into
the respiratory passage or into the lungs is sufficient to produce the
disease is doubtfal. One pig (pig No. 1), an animal free from any lesions
or wounds whatever, has been exposed twice and has not contracted
the disease; but while exposed and immediately after its pen was moved
once a day, and as the pen was thus kept clean, and as dry earth is a
good disinfectant, it must be supposed that the animal was never obliged
to consume the contagious prineiple clinging to the excrements of the
diseased animals, neither with its food nor with its water for drinking.
Its trough was cleaned three times a day, and always before fresh water
was poured in. Pig B, however, was exposed only once, by being kept
together with pig No. 6, and contracted the disease in due time. But
the conditions were entirely different. Pen No. 3, in which both pigs
were kept, contains a wooden floor; pig B was put in soon after pig No.
5 had died, and the pen, otherwise always cleaned once a day, had been
left dirty (uncleaned) on purpose. So it happened that the ears of corn,
thrown on the floor for food, became soiled, though perhaps only slightly,
with the dung and the urine of dead pig No. 5 and diseased pig No. 6.
Further, both pigs (B and No. 6) tramped through the excrements and
soiled their feet, and, as pigs will do, went with their dirty feet into the
trough which contained the water for drinking. Soitis but fair to suppose
that pig B contracted the disease, not by inhaling the contagion, but by
consuming the same with its food and water for drinking. Hence I have
come to the conclusion that swine-plague is probably not communicated
through the lungs by an inhalation of the atmosphere surrounding the
diseased animals or by simple contact, but that, in order to effect a com-
munication of the disease, the contagion or infectious principle must be
introduced directly into a wound within the reach of the veins and lym-
phatics, or be taken up by the digestive apparatus. This conclusion of
mine has been corroborated by several facts, some of which I had an
opportunity to observe myself, and some of which have been related to
me by reliable persons. To mention a few will suffice : Mr. Henry Yothy,
who lives four miles north of Urbana, informed me that his neighbor,
Mr. Stickgrath, who lives only one hundred yards south of him, lost
every hog but one on his place; that he, Yothy, had nineteen head of
swine shut up in a yard, and has not lost a single animal, notwithstand-
ing Stickgrath’s diseased animals have been running at large, have
tramped all around Yothy’s pens, and come every day close to the
fence; bpt that his, Yothy’s, hogs have no lesions or wounds whatever
and having remained separated from Stickgrath’s hogs by a fence, ha,(i
no opportunity to consume food or water soiled with the excrements or
urine of the latter, and to become infected in that way.

Mr. L. Harris, a few miles north of Champaign, kept his shoats and pigs
separate from his older hogs. Among the former, swine plague made its
appearance, and proved to be very fatal. They were kept in a yard
west of the house, and had access to a pasture to the west and an orchard
to the south. The peculiar, offensive smell emanating from that yard
was so marked that I perceived it several times very plainly when pass-
Ing by, at a distance of half a mile or more, so it is to be supposed that
considerable contagion must have been floating in the air. The yard in
which Mr. Harris kept his old hogs (they were intended to be fattened
and were not allowed to run out into a pasture) was not over tifty yards
south or southeast of the yard occupied by the diseased and dying shoats
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and pigs, consequently the wind, usually in the south, carried the efflu-
via and the foul atmosphere of the former almost constantly into the
yard occupied by the old hogs. The latter, notwithstanding, remained
exempted. It may yet be stated that the old hogs were fed cxclusively
with corn, and received nothing but well-water for drinking. On the other
hand, I have not been able to learn of any herd remaining exempted
after the disease had once made its appearance in the immediate neigh-
borhood, unless the animals constituting the herd were free from any ex-
ternal lesions, were watered from a well, fed with clean food, and shut up
during the night and in the morning till the dew had disappeared from
the grass, either in a bare yard not containing any old straw-stacks, orin
sties or pens. Animals allowed to run outon a pasture or on grass, clover,
or stubble fields at all times of the day, and animals that had external
sores or wounds, contracted the disease sooner or later in every instance
where the plague made its appearance in the neighborhood. Further,
the plague, at least during the summer or while south wind was prevail-
ing, seemed to have a special tendency to spread from south tonorth. If
the history of swine-plague is inquired into it will probably be found
that that tendency has been prevailing every year. This year, for
instance, the disease made its appearance, as I have been informed, for
the first time, in Wisconsin. These facts, of course, could not fail to be
suggestive. So I conceived the idea that the contagious or infectious
principle, abundant in the excretions of the diseased animals, might rise in
the air in daytime, be carried off a certain distance by winds, and come
down again during the mnight with the dew. That such might be the
case appeared to be possible, because the excrements of hogs, if exposed
to the influence of sunlight, heat, rain, and wind, are soon ground to
powder (partially at least), which is fine enough to be raised into the
air and to be carried off by winds. Moreover, as the bacillus-germs,
which, I have no doubt, must be looked upon as the infectious principle,
are so exceedingly small, it appears to be possible and even probable
that they are carried up into the air by the aqueous vapors arising from
evaporating urine and moisture contained in the excrements, and from
other evaporating fluids (small pools of water), which may have become
polluted with the excretions of sick hogs. To ascertain the facts, I col-
lected dew from the herbage of a hog-lot occupied by diseased animals,
and also from the grass of an adjoining pasture, and on examining the
same under the microscope I found the identical bacilli and bacillus-
germs invariably found in the blood, other fluids, and morbid tissucs
of swinc affected with the plague. (See drawing VII, fig. 5.) Conse-
quently I have come to the conclusion that the bacillus-germs rise into
the air during the day, are carried from one place to another by the
wind, and are introduced into the organism of the animal either by eat-
ing herbage (grass, clover, &c.), or old straw covered with dew, or by
entering wounds and being absorbed by the veins and lymphatics.
There is, however, still another way by which the contagious or infec-
tious principle is conveyed from one place to another. It is by means
of running water. It has been observed that wherever swine-plague
prevailed among hogs that had access to running water (as small
creeks, streamlets, &c.), that all the hogs and pigs which had access
to the creek or streamlet below contracted the diséase, usually within
a short time, while all the animals which had access above remained
exempted, unless they became infected by other means. 1 could cite a
large number of instances, but as this observation has been made every-
where, probably nobody who is at all acquainted with swine-plague will
ask for any further proof.
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As to the distance which the infectious principle can be conveyed
through the air, I cannot make any accurate statements, but have rea-
sons to believe that swine located a distance of one mile from any dis-
eased herd will be safe. To decide this point, which is of very great im-
portance, requires careful experiments.

The nature of the infectious or contagious principle.—~The experiments
with pigs A and C, though not conclusive and needing repetition, indi-
cate very strongly, as has already been mentioned, that the bacilli and
their germs found invariably in the blood, in the morbidly changed tis-
sues, and in the excretions of the diseased swine, must constitute the
infectious or contagious principle of swine-plagne. I, for my part, am
-.convinced that such is the case. Still I should hesitate to express this
opinion if it was supported only by those experiments and not by other
facts, such as the peculiarities in the spreading of the disease, the man-
ner in which the infectious principle is acting and is communicated to
healthy animals, and the workings of the morbid process. (See next
chapter.) -At any rate, if the Dacilli and bacillus-germs constitute the
infectious principle, all the strange features of swine-plague find a satis-
factory explanation; but if the infectious principle consists in an un-
known and mysterious chemical something, the peculiarities of the dis-
ease are, to say the least, enveloped in mystery and cannot be explained.
‘What Professor Beale calls bioplasm could not be discovered under the
microscope.

In want of a better name I have called the bacilli “ bacilli swis,” be-
cause the same, as far as I have been able to learn, are peculiar to and
characteristic of swine-plague. The bacillus-germs are small round
bodies of—as near as I can figure without the aid of a micrometer—
about 0.0007 millimeter diameter, and reflect the light very strongly.
The bacilli suis are small, almost straight, cylindrical bodies of about
0.003 to 0.005 millimeter in length, and 0.0007 to 0.0008 millimeter in
thickness, sometimes moving and sometimes without motion, and in cer-
tain stages of development slightly moniliform, but in others apparently
not. (See drawings.)

The causes.—Whether the disease is caused exclusively by infection—
by the bacilli and their germs being conveyed direetly or indirectly from
diseased animals to healthy ones—or whether those bacilli suis and their
germs can be produced independently from, and outside of, the organ-
ism of swine; whether, in other words, swine-plague is a pure contagion,
caused exclusively by means of the infectious or contagious prineiple,
or can develop spontaneously, is a very important question, which can
be solved only by protracted experiments, and may not be solved at all
until the question as to whether a “generatio equivoca” is possible or
actually taking place or not has found a definite solution. If the bacilli
suis and their germs constitute the sole cause of swine-plague, as they
undoubtedly do, the disease must be considered as a pure contagion,
like many other contagious or infectious diseases, not capable of a pro-
topathic or spontaneous development, as long as the possibility of a
“generatio equivoea” is denied, but if the latter is admitted, or proved
to be taking place, a spontaneous development must be considered not
only as possible but also as very probable.

If the conclusions I have arrived at concerning the cause of the dis-
ease are correct, and I have scarcely any doubt they are, the question
as to the causes has been solved. Still, as a positive knowledge of the
true cause or causes is of the greatest importance, and as my experi-
ments are not numerous enough to be absolutely conclusive, further
investigations and more experiments of the same, or of similar kind, will
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be very desirable, and, indeed, necessary, in order to obtain absolute
certainty as to the true nature of the cause or causes.

One thing I am sure of, and that is that an exclusive corn diet, as has
been asserted by several agricultural writers, wallowing in dirt and
nastiness, starvation, in and in breeding, &ec., although by nc means
calculated to promote health or to invigorate the animal organism, can-
not constitute the cause and cannot produce a solitary case of swine-
plague, unless the infecticus principles (the bacilli and their germs) are
present. If they are, then, of course, dirt and nastiness, consumpticn
of unclean food and of dirty water, facilitate an infection, and warmth
and meisture, pregnant with organic substances, or organic substances
in a state of decay, are undcubtedly well calculated to preserve the
bacillus-germs and tc develop the bacilli.

Whether the disease can be communicated to cther animals besides
swine or not, is a question I am trying at present to decide. Some time
ago I had an cccasion to throw away some morbid tissues (parts of dis-
eased lungs) of a diseased hog, which I had used for microseopical ex-
amination. I threw them—rvery carelessly, I admit—into an empty lot
full of rank weeds, across the rocad. About a week after several chickens
(four or five) died in the neighborhood, of so-called ¢chicken-cholera.”
Although there was ne proof whatever that these chickens had con-
sumed the morbid tissues, there was a possibility that they had. I
bought twe healthy chickens, kept them separate, each in a coop, and
fed them with the morbidly changed colon of a diseased pig. They
consumed the same in my presence, but up to date (November 12th) no
results have modse theirappearance,  Further, 88 0o ease of an infeotion
of any other animals besides swine has come to my knowledge, it would
seem that swine-plague is a disease peculiar to swine like pleuro-pneu-
monia to cattle.

6. THE MORBID PROCESS.

Concerning the nature of the morbid process, or the manner in which
the morbid changes are brought about, the microscope has made some
important revelations,

In all those post-mortem examinations (fifty-three in number) which I
have made since August 3rd, and in all those I had an opportunity of
making before that time, I found the Inngs more or less affected. The
saine were partially hepatized, aud paitiaily filled yet with duid exoda-
tion or blood-serum. Besides that, where the morbid changes in the
hings were of roeept origing inunraerable szl ol speeics, enuzed by
capillary hyperzemia, or, rather, a stagnation of the blood or embolism
in the capillaries, could be observed. Inseveral other cases—four or five
in number—where the morbid changes in the lungs were not of a recent
origin, or older than, say, two weeks, innnmerable small, round, and
larger confluent tuberculous-looking centers of beginning suppuration or
decay (incipient abscesses) presented themselves, especially in the lower
and anterior portions of the lungs, and usually more pronounced in the
right lobe than in the left one. My friend, Dr. Prentice, who is nct
only a veterinary surgeon, but also a practicing physician, pronounced
the lungs of Mr. Bassett’s boar (two years old, and three weeks sick),
thus changed, similar or identical in appearaunce to the consumptive or
tuberculous lungs of a human being. Close investigation, however,
soon revealed the fact that all the morbid changes found in the lungs of
different animals—innumerable small red specks, acenmulation of blood-
serum or exudation, hepatization, red, brown, and gray, and incipient ab-
scesses—are the products or the consequences of extensive capillary em-
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bolism. The other morbid changes,usually found in the thoracic cavity
such as pleuritis, pericarditis, accummnlation of straw-colored serum, and
the morbid changes found sometimes in the heart, but cspecially in the
auricles, in which, in numerous cases, the capillary vessels have been
found to be gorged with blood, tend also to show that cmbolism consti-
tutes the cause, or at least the main cause, of all those changes. The
microscope very fortunately has revealed how this ecmbolism is effected.
The capillaries of the lungs, as is well known, are narrower than those
in other parts of the body. The blood of the diseased animals, and es-
pecially the blood-serum deposited in the affected pulmonal tissue, con-
tain invariably large numbers of bacillus-germs and bacilli. These bacil-
lus-germs, as I have observed with the microscope, and as Hallier, who
calls them microcoeci, nine years ago found, bnd and develop to bacilli,
and show, at a certain period of their development, a great tendency to
agglutinate to each other, and to form in that way larger or smaller, ir-
regular-shaped, and apparently somewhat viscous clusters. (See draw-
ing II, fig. 1; drawing IX, fig. 1a.) These clusters, or some of them,
are large enough to close or to obstruct the finer capillaries, and to stop
in that way the capillary circulation. As a necessary consequence, the
serum of the blood transudes through the walls of the capillary vessels,
and is deposited in the tissue of the lungs, in the thoracic cavity, and in
the pericardium. In some cases,and at some places, the tender walls of
the finer capillaries yield to the pressure and rupture, and then extrava-
sations of blood, such as have been observed in several cases, are the con-
sequence. The capillary redness, and the red and purple spots observed
in certain comparatively fine portions of the skin, and in the subcu-
taneous tissues, I have no doubt, are also a product of the same process,
and are caused by capillary embolism. If the animals would only live
long enough, gangrene or mortification of parts of the skin would be met
with quite often, but as other morbid changes cause death, and thus
terminate the morbid proecess usnally before the stagnation of the blood
in the skin becomes perfect, gangrenc or mortification has been found
only once in the skin on the lower surface of the body. Certain morbid
changes in the abdominal cavity, such as abdominal dropsy, and the
blood extravasations found repeatedly in various organs, snch as stom-
ach and intestines, are due to the same cause. The clusters of bacillus-
germs also constitute probably the canse of the swelling of the lymphatic
glands. Microsecopic examinations of the interior of those glands (see
drawing 1V, fig. 3) revealed invariably, besides some lymph-corpuscles,
immense numbers of bacilli and bacillus-germs in different stages of de-
velopment, some budding, some agglutinated to cach other, and some
in process of agglutination, &ec. These clusters of bacillus-germs, it
seems, not only close the capillary blood-vessels, but probably also the
finer lymphatics ramifying in the glands; a swelling of the latter, there-
fore, is a natural conscquence.

The production of the morbid growths (swine-plague tumors would be
a good name), which are found in nearly every case on the mncous mem-
brane of the cecum and colon, and sometimes, though not so often, on
the mn -ous membrane of other intestines, snch as ilium, jejunum, duode-
num, stomach, gall-bladder, and uterus, and c¢ven on the conjunctiva and
the gums, is not so easily explained. It scems that a proliferous process
is taking place; new epithelium-cells and connective-tissue corpuscles
are formed rapidly, but decay before fully developed. These new morbid
and rapidly decaying cells are imbedded in a stroma of a dense connec-
tive tissue which, too, is a morbid product, and formed rapidly. In the
older and larger morbid growths or tumors in the caecum and colon this



DISEASES OF SWINE AND OTHER ANIMALS. 45

connective tissue is usually very abundant, especially in the frequently
pedicle-shaped foot or basis. The proliferous morbid growths which
oceur in the small intestines are almost destitute of it. If these morbid
growths or tumors are examined under the microscope, immense num-
bers of bacilli suis, some of them moving very rapidly and others at rest
(sometimes some other bacteria), and comparatively few bacillus-germs
will be seen. (See drawing III, fig. 5; drawing VI, fig. 1; drawing V,
fig. 2; drawing LV, fig. 2; drawing VII, fig. 2, and drawing X, fig. 2.)

It appears to be probable that the excessive proliferous growth of the
epithelium-cells and connective-tissue corpusecles is caused by a constant
irritation of the mucous membrane, or of the membrana intermedia
(basement or limitary membrane, Fleming), produced by the bacilli. This
is the more probable, as those morbid growths oceur especially in such
parts of the alimentary canal in which the food is known to tarry the
longest, in the c@cum and in the colon. The morbid changes (ulcera-
tions) found ocecasionally in the skin, where they sometimes cause whole
portions to become mortified or decayed and to slough off, oceur, it seems,
only in parts where a wound or lesion kas been existing into which the
infectious principle, the bacille or their germs, have beenintroduced; so,
for instance, in the teats of brood-sows wounded by pigs, and in the nose
of hogs and pigs that have been ringed. These morbid changes in the
skin, it would seem, are produced in a similar way as the morbid growths
in the intestines, with only this difference, that instead of an exerescence
loss of substance makes its appearance. The skin is constantly exposed
to the atmospheric air, and to a much lower and more changeable tem-
perature than the mucous membrane of the intestines, and in consequence
the process of decay may become more rapid and may exceed the prob-
ably slower process of production.

7. PERIOD OF INCUBATION.

The period of incubation—perhaps more correctly ¢stage of coloniza-
tion,” Klebs—or the time passing between an infection and the first out-
break of the disease, I have found to be from five to fifteen days, or on
an average of about seven days. Still, I have no doubt that in single
cases an ontbreak may take place a day or two sooner, and in others,
though rarely, a day or two later.

8. MEASURES OF PREVENTION.

As swine-plague is a contagious or infectious disease, which spreads
everywhere by means of direct and indirect infection, and as a sponta-
neous development is problematie, or has not yet been proven, the prin-
cipal means of prevention must consist in preventing a dissemination of
the contagious or infectious principle, and in an immediate, prompt, and
thorough destruction of the same wherever it may be found. To prevent
successfully a dissemination of the contagion and to secure a prompt
destruction of the same, stringent legislation will be found necessary.
As it is, the contagion or the infectious principle is, and has been,
disseminated through the whole country in a wholesale manner, as 1
shall show immediately. During the first month of my presence in
Champaign I stopped at the Doane House, a hotel belonging to the
Illinois Central Railroad Company, and constituting also the railroad
depot. Every night car-loads of diseased hogs destined for Chicago
passed my window. Only a very short time ago, on one of the last
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days of Oetober, a farmer, J.T. M., living near Tolono, sold sixty-seven
bogs (some, if not all of them, diseased and a few of them already in a
dying eondition) for two cents a pound, to be shipped to Chicago. I
eould cite numerous instanees, but I think it is not neeessary, because
these faets are known to every one where swine-plague is prevailing.
Besides, in nearly every little town in the neighborhood of whieh cases
of swine-plague are of frequent oecurrence, is a rendering establishment
to which dead hogs are brought. These establishments pay one eent &
pound, and the farmers haul their dead hogs, sometimes ten or fifteen
miles, in open wagons, past farms, barns, and hog-lots, and disseminate
thereby the germs of the disease through the whole country. The trans-
portation of dead hogs by wagon, I admit, might be stopped by State
laws, but the latter prove usually to be ineffeetive where railroad com-
panies (inter-State and international traffie) are eoneerned. I include
international traffie, because swine-plague is or has been prevailing in
Europe. Besides that, there are other eontagious diseases which spread
exelusively by means of their eontagion—1I will mention only glanders,
foot and mouth disease or aphthe, and pleuro-pneumonia of cattle—and
can be stamped out and be prevented from spreading only by efficient
Congressional legislation. FPleuro-pneumonia partieularly deserves spe-
cial attention. It has already gained a firm foothold in the East, and
would undoubtedly invade the West very soon, or would have done 8o
long ago, if the traffie in eattle were from East to West instead of from
West to East. It may, however, at any time be earried to the West by
shipments of blooded eattle from the East the same as it was imported
from Holland to New York, and having once entered any of the Western
States or Territories it will soon find ample means to spread toward the
East again and to sweep the whole eountry. If it comes to that it will
prove to be mueh more disastrous to the live-stock interest of the United
States than swine-plague or any other eontagious disease.

If any transportation of, or traffie in, diseased and dead swine is ef-
fectually prohibited by proper laws, a spreading of the swine-plague on
a large seale will be impossible, and its ravages will remain limited to
localities where the disease-germs have not been destroyed, and been
preserved till the same find suffieient food again. In order to prevent
such a local spreading, two remedies may be resorted to. The oneis a
radieal one, and eonsists in destroying every siek hog or pig immediately,
wherever the disease makes its appearanee, and in disinfeeting the in-
fected premises by sueh means as are the most effeetive and the most
practieable. If this is done, and if healthy hogs are kept away from
such a locality, say for one month after the diseased animals have been
destroyed, and the sties, pens, &c., disinfeeted with ehloride of lime or
carbolie aeid, and the yards plowed, &e., the disease will be stamped
out. I know that this is a violent way of dealing with the plague, but
in the end it may prove to be by far the cheapest. The other remedy is
more of a palliative charaeter, and may be substituted if swine-plague,
as 1s now the ease, is prevailing almost everywhere, or in cases in which
the radical measures are considered as too severe and too sweeping. It
eonsists in a perfeet isolation of every diseased herd, not only during
the aetual existenee of the plague but for some time, say one month,
after the oeeurrenee of the last ease of siekness, and after the sties and
pens have been thoroughly eleaned and disinfeeted with carbolie acid
or other disinfeetants of equal efficieney, and the yards, &e., plowed.
Old straw-staeks, &ec., must be burned, or rapidly converted into ma-
nure. Itis als_o very essential that diseased animals are not allowed any
access to running water, streamlets, or creeks accessible to other healthy
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swine. Those healthy hogs and pigs which are within the possible influ-
ence of the contagious or infectious principle, perhaps on the same farm
or in the immediate neighborhood of a diseased herd, must be pro-
tected by special means. TFor these, I think, it will be best to make
movable pens, say eight feet square, of common fence-boards (eleven
fence-boards will make a pen); put two animals in each pen; place the
latter, if possible, on high and dry ground, but by no means in an old
hog-lot, on a manure-heap, or near a slough, and move each pen every
noon to a new place, until after all danger has passed. If this is done
the animals will not be compelled to eat their food soiled with excre-
ments, and as dry earth is a good disinfectant, an infection, very likely,
will not take place. Besides this, the troughs must always be cleaned
before water or food is put in, and the water for drinking must be fresh
and pure, or be drawn from a good well immediately before it is poured
into the troughs. Water from ponds, or that which has been exposed
in any way or manner to a contamination with the infectious principle,
must not be used. If all this is complied with, and the disease notwith-
standing should make its appearance and attack one or another of the
animals thus kept, very likely it will remain confined to that one pen.

If the hogs or pigs cannot be treated in that way, it will be advisable
to keep every one shut up in its pen, or in a bare yard, from sundown
until the dew next morning has disappeared from the grass, and to allow
neither sick hogs nor pigs, nor other animals, nor even persons, who
have been near or in contact with animals affected with swine-plague, to
come near the animals intended to be protected. That good ventilation
and general cleanliness constitute valuable auxiliary measures of pre-
vention may not need any mentioning. The worst thing that possibly can
be done, if swine-plague is prevailing in the neighborhood, is to shelter
the hogs and pigs under or in an old straw or hay stack, because noth-
ing is more apt to absorb the contagious or infectious principle, and to
preserve it longer or more effectively than old straw, hay, or manure-
heaps composed mostly of hay or straw. 1t is even probable that the
contagion of swine-plague, like that of some other contagious diseases,
if absorbed by, or clinging to, old straw or hay, &ec., will remain effective
and a source of spreading the disease for months, and maybe for a year.

Therapeutically but little can be done to prevent an outbreak of swine-
plague. Where it is sufficient to destroy the infectious principle outside
of the animal organism, carbolic acid is effective, and, therefore, a good
disinfectant; but where the contagious or infectious principle has already
entered the animal organism its value is doubtful. Still, wherever there
is cause to suspect that the food or the water for drinking may have be-
come contaminated with the contagion of swine-plague, it will be advis-
able to give every morning and evening some carbolic acid, say about
ten drops for each animal weighing from one hundred and twenty to one
hundred and fifty pounds, in the water for drinking; and wherever there
is reason to snspect that the infectious principle may be floating in the
air, it will be advisable to treat every wound or scratch a hog or pig may
happen to have immediately with diluted carbolic acid. During a time,
or in a neighborhood in which swine-plagueis prevailing, care should be
taken neither to ring mnor to castrate any hog or pig, because every
wonnd, no matter how small, is apt to become a port of euntry for the
infectious principle, and the very smallest amount of the latter is suffi-
cient to produce the disease.

Still, all these minor measures and precautions will avail but little
unless a dissemination of the infectious principle, or disease-germs, is
made imposgible. 1. Any transportation of dead, sick, or infected swine,



48 DISEASES OF SWINE AND OTHER ANIMALS.

and even of hogs or pigs that have been the least exposed to the con-
tagion, or may possibly constitute the bearers of the same, must' be
effectively prohibited. 2. Every one who loses a hog or pig by swine-
plaguc must be compelled by law to bury the same immediately, or as
soon as it is dead, at least four feet deep, or else to cremate the carcass
at once, so that the contagious or infectious principle may be thoroughly
destroyed, and not be carried by dogs, wolves, rats, crows, &c., to other
laces.
P Another thing may yet be mentioned, which, if properly executed,
will at least aid very materially in preventing the disease; that is, to
give all food eitherin clean troughs, or if corn in the ear is fed, to throw
it on a wooden platform which can be swept clean before each feeding.

9. TREATMENT.

If the cause and the nature of the morbid process and the character
and the importance of the morbid changes are taken into proper con-
sideration, it cannot be cxpected that a therapeutic treatment will be of
much avail in a fully developed case of swine-plague. ¢ Specific” reme-
dics, such as are advertised in column advertisements in certain news-
papers, and warranted to be infallible, or to cure every case, can do no
good whatever. They are a downright fraund, and serve only to draw
the mouey out of the pockets of the despairing farmer, who is ready to
catch at any straw. No cure has ever been found for glanders, anthrax,
and cattle-plague, diseases that have been known for more than two
thousand years, and that have been investigated again and again by
the most learned veterinarians and the best practitioners of Europe,
and yet there is to-day not even a prospect that a treatment will ever be
discovered to which those diseases, once fully developed, will yield.
Neither is there any prospect or probability that fully developed swine-
plague will ever yield to treatment. It is true that the becilli suis and
their germs can be killed or destroyed if outside of the animal organism,
or within reach on the surface of the animal’s body. Almost any known
disinfectant—carbolic acid, thymic acid, chloride of lime, creosote, and
a great many others—will destroy them. But the bacilli and their germs
are not on the surface of the body, except in such parts of the skin and
accessible mucous membranes (conjunctiva and gums) that may happen
to have become affected by the morbid process. They are inside of the
organism, and not only in every part and tissue morbidly affected, in
every morbid product, and in every lymphatic gland, but they are also in
every drop of blood and in every particle of a drop of blood circulating
in the whole organism. Who, I would like to ask, will have the audacity
to assert that he is able to destroy those bacilli and their germs without
disturbing the economy of the animal organism to such an extent as to
cause the immediate death of the animal? But even if means should
be found by which these bacilli and their germs can be destroyed with-
out serious injury to the animal, a destruction of the same will not be
sufficient to eftect a cure. Important morbid changes must be repaired;
extensive cmbolism is existing in some very vital organs; a rapid, pro-
liferous growth of morbid cells has set in; some of the intestines (ce-
cum and colon) may have become perforated; exudations have been
deposited in the lungs, in the thoracic cavity, in the pericardinm, and in
the abdominal cavity; the heart itself may have been morbidly changed,
and every lymphatic gland in the whole organisim become diseased.
How, I would like to know, will those quacks who advertise their ¢ Sure
Cure” and their high-sounding ¢ Specitics” to swindle the farmer out of
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his hard-earned dollars and cents—how, I ask, will those quacks restore,
repair, stop, and reduce all those morbid changes?

Still, T do not wish to say that a rational treatment can do no good;
on the contrary, it may in many cases avert the worst and most fatal
morbid changes, and may thereby aid nature considerably in effecting
arecovery in all those cases in which the disease presents itself in a mild
form, and in which very dangerous or irreparable morbid changes have
not yet taken place. A good dietetical treatment, however, including a
strict observation of sanitary principles, is of much more importance
than the usc of medicines. In the first place, the sick animals, if possi-
ble, should be kept one by one in separate pens. The latter, if mov-
able—movable ones, perhaps six to eight feet square and without a
floor, are preferable—ought to be moved once a day, at noon, or after the
dew has disappeared from the grass; if the pens are not movable, they
must be kept scrupulously clean, because a pig affected with swine-
plague has a vitiated appetite, and eats its own excrements and those
of others, and, as those excrements contain innumerable bacilli and their
germs, will add thereby fuel to the flame; in other words, will increase
the extent and the malignancy of the morbid process by introducing
into the organism more and more of the infectious principle. The food
given ought to be clean, of the very best quality and easy of digestion,
and the water for drinking must be clean and fresh, be supplied three
times a day in a clean trough, and be drawn each time, if possible, from a
deep well. Water from ponds and water that has been standing in open
vessels, and that may possibly have become contaminated with the infec-
tious principle, should not be used. If the diseased animal has any
wounds or lesions, they must be washed or dressed from one to three
times a day with diluted carbolic acid or other equally effective disin-
fectants.

Concerning a therapeutic treatment, I have made several experiments,
the principal ones of which I will relate, not because they are illustra-
tive of success, as they are not, but because some interesting features
of the disease will be brought to light. A therapeutic treatment—that
is, as far as my experiments are able to show—has not been very success-
ful, but the facts will speak for themselves.

1. EXPERIMENTS AT MY EXPERIMENTAL STATION, THE VETERINARY
HOSPITAL OF THE ILLINOIS INDUSTRIAL UNIVERSITY.

October 8.—At 5.30 o’clock, p. m., received from Mr. J. A. Hossack
eight diseased swine of various size and age for experimental treatment.
They were put in pen No. 3, which had been thoroughly cleaned, and
were fed three times a day with corn in the ear, and provided with clean
water for drinking. I had engaged and had comfortable room for only
three or four, but Mr. Hossack thought best to bring me every sick an-
imal he had at that time on his place. So it happened that five of the
pigs were in an almost dying condition when they arrived. I numbered
them I, II, IIT, IV, V, VI, VII, and VIIL The therapeutic treatment
consisted in giving three times a day about ten drops of carbolic acid
in the water for drinking for each hundred pounds of live weight. In
deciding upon that amount, it was taken into consideration that some
of the water would remain unconsumed. The troughs were emptied
and cleaned each time before fresh water was put in. o

October 9.—Pig I, a small animal, dead. Post-mortem examination was
made by Dr. Prentice, and revealed the usual morbid changes—hepati-

4 sW
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zation, pleuritis, serum in pericardium, and morbid growths in cecum
and colon. . _

October 10.—Pig 11, a large shoat from eight to ten months old, dead.
Post-mortem esamination by Dr. Prentice. Nearly the same results.

October 11.—Pig 111, a small animal, dead. 1t had probably died on
the evening of the 10th; at least it was very much_ decomposed in the
morning, and as pig B had died and had to be cxamined, no post-mortem
examination was made. . .

October 12.—Pig IV, dead ; had died during the night. No.V, an old
sow, and Nos. VI, V1I, and VIIT yet alive. No. VI is the only one
thaf has any appetite. = Pig VI is very low, and will soon die. Post-mor-
tem examination of No. 1V  Externally: skin on lower surface of the
body and between the legs purple. Internally : lymphatic glands en-
larged ; bronchial tubes filled with mucus; both lobes of the lungs, but
the left one more than the right, hepatized—red, brown, and gray hepa-
tization ; two ounces of straw-colored serum in per}cardmn_l, and plastic
exudations on the surface of the heart. In abdominal cavity about one
pint of serum; spleen enlarged; kidneys normal; mesenteric glands
enlarged ; intestines free from any morbid growths, and without any
lesions whatever; interior of stomach slightly covered with bile.

October 13.—01d sow No. V, and young sow No. VIII (eight months
old) have a little appetite. No. VI is very weak, and No. VII is dull;
seems to have considerable pressure upon the brain. In the evening No.
V1 is in a dying condition, and lies motionless in a corner. Sows Nos.
V and VIII have some appetite; No. VII breathes with a throbbing
motion of the flanks; seems to have headache, is very dull, and holds
its nose persistently to the floor.

October 14.—Sow VIII considerably improved ; sow V some appetite;
VII very low; and VI dead. For post-mortem examination of No. VI,
see account given in the chapter on Morbid Changes.

October15.—O1d sow No. V and sow No. VIIIcoughinga good deal; VIII
has a good appetite; V hasnot. No. VII, a sow pig about eight months
old, dead in the pen. Post-mortem examination of No. VII at 8.30 o’clock,
a. m. Externally: Skin on nose, neck, and lower surface of body pur-
plein spots and patches ; carcass not very much emaciated. Internally:
some adhesion between posterior part of right lobe of lungs and dia-
phragm; costal pleura and pericardium affected ; surface of the lungs
exhibit numerous small red specks; both lobes are partially hepatized,
and contain considerable exudation yet in a fluid condition. (See pho-
tographs, Plates T and 1TL.) External evat of posterior vena cava
morbidly changed, inflamed, and coalesced with pulmonal pleura. In
abdominal cavity: numerous light-colored nodules or tubercles on the
surface ol the spleen, somo of the sige of a willet soed, and others a8
large as a small pea; mesentric glands very much enlarged ; numerous
small ulcerous tumors or morbid growths on mucous membrane of ce-
cum and colon; the whole interior surface of jejunuin, for several feet
in length one interrupted layer of a morbid growth and subsequent de-
cay of epithelinm cells, easily removed with the back of the scalpel, and
leaving behind, if thus removed, an uneven villous surface. -

October 16.—O01d sow No. V and sow No. VIII faiwr appetite ; both
cough a great deal. Old sow V discharged yesterday and to-day large
quantities of a glassy mucus exuding from the nose. Discovered two
ulcerating sores, one in the left middle teat and one in the right for-

ward teat. Her pigs had been weaned a short time before she con-
tracted the disease,
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October 17.—Sows V and VIII improving, that is, are less indifferent
to surroundings and have better appetite, but still cough a great deal.

October 18.—Sows V and VIII improving; but especially VI, which
has good appetite. In afternoon sow V had some diarrhea, probably
caused by feeding on new corn—old corn had been fed before.

October 19.—01d sow V has diarrhea; feces green and semi-fluid.
Sow VIII seems to be improving, at least eats a good deal. Sow V is
perfectly blind..

October 20.—Sows V and VIII still coughing considerably, but are
otherwase improving.

October 21.—Sows 'V and VIII improving; VIIIis already in a little
better condition. :

October 22.—~Sows V and VIII improving.

October 23.—~Sow V is still very slow in her movements, but her ap-
petite is much better. Sow VIII still shows difficulty of breathing, but
may otherwise be considered as recovered. The diarrhea of sow V has
disappeared.

October 24.—Sows 'V and VIII improving; have good appetite, and are
not near so thirsty as formerly ; both cough some. Recovery may be
considered certain.

October 25.—Sow V very much improved; ulcer in forward teat is
healing rapidly (the ulcers have been treated with diluted carbolic acid).
Sow VIII shows no morbid symptoms, except some coughing and some
difficulty of breathing. She has very good appetite and is very lively.

October 26.—Sow V eats tolerably well, but is still weak. Sow VIII
eats and drinks well, and might be looked upon as perfectly healthy if
it were not for the yet existing difficulty of breathing. The excrements
have gradually lost their peculiar offensive smell.

October 27.—Sow V fair, and sow VIII very good appetite. The lat-
ter is getting lively.

October 28.—No perceptible change.

October 29.—Sow V more active, but still partially blind. Sow VIII
is gaining in flesh.

October 30.—Both sows have good appetite and are visibly improving.

October 31.—Both improving steadily.

November 1.—Sows V and VIII keep on improving. The ulcers of V
have healed, and her sight has been partially restored. The carbolic-
acid treatment has been continued to this day (November 1), but is now
discontinued.

November 6.—Both sows have been returned to their owners. Sow
VIII is like a perfectly healthy pig, but coughs some and also shows a
slight difficulty of breathing. Sow V has almost entirely recovered her
eyesight ; is not in as good condition as sow VIII, and coughs some,
but breathes perfectly easy.

October 26.—Received of Mr. D. Burwash, at 6 o’clock, a. m., a Berk-
shire pig, about five months old, for experimental purposes; it had been
sick two or three days. It proved to be very severely affected, but was
in a good condition as to flesh. Treatment: about eight or nine drops
of carbolic acid in the water for drinking every morning, and about two
drams of bisulphite of soda and one dram of carbonate of soda every
evening. The pigwas designated as No. IX, and puat in pen No. 2.

October 27.—Pig No. IX worse; has plain symptoms of pneumonia;
died in the afternoon. Post-mortem examination three liours after death ;
four ounces of serum in chest, and also a like quantity in pericardium ;
trachea filled with mucus; both lobes of lungs congested and gorged
with exudation ; capillary vessels of the auricles of the heart gorged
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with blood ; spleen enlarged, and large numbers of tubercle-like excres-
cences on its lower surface ; caecum and colon full of hardened feces; a
few ulcerous tumors in cecum, and two large decaying mgrbld growths
in colon ; mesenteric glands enlarged ; other organs healthy. .

Numerous other experiments have been made, and quite a variety of
medicines have been tested at different places and in different herds.
Some of those experiments have bcen carried out under my personal
superintendence, and some by the owners of the diseased animals in ac--
cordance with my instructions. But as the results obtained with any
one of them are far from satisfactory, it will be sufficient to mention
only a few. The principal medicines tricd were carbolic acid, bisulphite
of soda, thymol, salicylic acid, white hellebore or veratrum album, as an
emetic, alcohol, and sulphate of iron, and it has been found that neither
of them possesses any special curative value., In a few cases in which
most of the lesions were external, applications of very much diluted
thymol or thymic acid produced apparently good results; the animals
recovered, but might have recovered at any rate. Diluted carbolic acid
has been used for the same purpose and with the same results. An
emetic of white hellebore or veratrum album was given to some shoats
(about eight or nine months old, and property of Dr. Hall, at Savoy),
in the first stage of the disease, and seemed to have arrested the morbid
process immediately, at least the shoats recovered. In other more de-
veloped cases it did no good whatever. Bisulphite of soda, salicylic
acid, and carbolic acid were used quite extensively, but no good results
plainly due to the influence of those drugs have been observed in
any case in which the diseasc had fully developed, neither by myself
nor by others. Sulphate of iron has proved to be decidedly injurious.
Mr, Bassett used it quite persistently for forty-five nice shoats. Forty-
three of them died, one recovered from a slight attack—it had external
lesions, which were treated with carbolic acid—and one remained ex-
empted. To bleed sick hogs, in some places a customary practice among
farmers against all ailments of swine, has had invariably the very worst
consequences, and accelerated a fatal termination. A great many farm-
ers in the neighborhood of Champaign haveused several kinds of ¢ spe-
cifics” and “ sure cure ” nostrums, but none of them are inclined to talk
about the results obtained, and so it must be supposed that the latter
have remained invisible. One case, which should have been related in
the chapter on ¢ Prevention,” deserves to be mentioned. Mr. Crews had .
forty-odd hogs, of which he had lost ten or twelve, and was losing at
the rate of two to four a day. I advised him to separate those appar-
ently yet healthy, or but slightly affected, from the very sick ones; to
put the former in a separate yard, not accessible to the others; to feed
them clean food ; to water them three times a day from a well, and to
give to each aramal, two or three times a day, about ten drops of car-
bolic acid in their drinking water. He did so, and saved every one he
separated (fourteen in number), while all others, with the exception of
two animals which died later, died within a short time.

Respectfully submitted.

H. J. DETMERS, V. &
CHICAGO, ILL., November 15, 1878,
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SUPPLEMENTAL REPORT.

SIR: Since the 15th of November, the day on which I forwarded to you my full re-
port, I have devoted my time principally to a solution of some of those questions
which had not been fully answered, and have succeeded in ascertaining some addi-
tional facts of practical importance. In addition to this the correctness of my conclu-
sions as to the nature of the infectious principle, and the manner in which swine-
Plague is communicated, has been confirmed by further observations. The vitality of
the infectious principle has been tested by experiment; several herds of diseased swine
and places where the disease had been prevailing, and where healthy pigs had been
introduced a few weeks after the occurrence of the last case of swine-plague, have
been visited, and a few more post-mortem examinations have been made. In the fol-
lowing, which may be considered as a supplemeut to my report of the 15th of Novem-
11;)'61" tI' have the honor of submitting to you, very respectfully, the results of my inves-

igation.
1. THE BACILLI SUIS.

These are fouud invariably, either in one form or auother, in all fluids—such as blood,
urine, mucus, fluid exudations, &c.—in all morbidly affected tissues, and in the ex-
crements of the diseased animals, and constitute, beyond a doubt, the infectious prin-
ciple, or produce the morbid process if transmitted, directly or indirectly, from a
diseased animal to a healthy one. These bacilli undergo several changes, and require
a certain length of time for further propagation; consequently, if introduced into
an animal organism, some lime—a period of incubation, or a stage of colonization—
must pass before morbid symptoms can make their appearance. Three stages of de-
velopment (a germ or micrococcus stage, a bacillus or rod-bacterium stage, and a germ-
producing stage) cau be discerned.

The micrococei, globular bacteria, or bacillus-germs, as I prefer to call them, are
found in immense numbers in the fluids, but especially in the blood and in the exuda-
tions of the discased animals. If the temperature is not too low, and if sufficient oxy-
gen is present, they soon develop or grow lengthwise, by a kind of budding process—
a globular bacterium, or bacillus-germ, constantly observed under the microscope,
budded, and grew to double its length in exactly two hours in a temperature of 70°
F. (see drawing)—and change gradually to rod-bacteria, or bacilli. Some of the latter,
finally, after a day or two, 1f circumstances are favorable, commence to grow again in
length, until they appear, magnified 850 diameters, to be from one to six inches long.
At the same time, however, ﬁley become very brittle, and break into two or more
pieces. Where a break or separation is to take place, at first a knee or angle is
formed, and then a complete break or separation is effected by a swinging motion of
both ends, which move to and fro, and alternately open and close, or stretch and bend
tlie knee or angle. After the division has become perfect, which takes only a minute
or two, both ends, thus separated, move apart in different directions. These long bao-
teria, it seems, are pregnant with new germs; their external envelop disappears or 18
dissolved, and then the very uumerous bacillus-germs become free. In this way a
propagation is effected. ' ,

Some of the bacilli or rod-bacteria move very rapidly, while others are apparently
motionless. The causes of this motion I have not been able to ascertain with cer-
tainty, but have observed repeatedly that no motion takes place if the temperature of
the fluid or substance which contains the bacteria is a low one, and that under the mi-
croscope the motion increases and becomes more lively if the rays of light, thrown
upon the slide by the mirror, are sufficiently concentrated to increase the temperature
of the object. So it seems that a certain degree of warmth is required ; at any rate 1
never saw any bacilli moving in a fluid or substance immediately after it had been
standing in o cold room. .

There is, however, also another change taking place, caused probably by certain
conditions which I have not been able to ascertain. It is as follows: The globular
bacteria or bacillus germs commence to bud or grow in length, but on a sudden their
development, it seems, ceases, and partially-developed bacilli and simple and budding
germs congregate to colonies, agglutinate to each other, and form larger or smaller irreg-
ularly-shaped and (apparently) viscous clusters. Such clusters are found very often in
the blood and in other fluids, and invariably in the exudationsin the lungs ;.and in
the lymphetic gland in.pulmonal exudation, and in blood serum, this formation can
be observed under the microscope if the object remains unchauged for some time, say
for an hour or two. In the ulcerous tumors on the intestinal mucous membrane the
clusters are comparatively few, but the fully-developed bacilli, many of which move
very lively, are always exceedingly numerous. The tumors or morbid growths in the
intestines seem to afford the most favorable couditions for the growth and develop-
ment of the bacilli and their germs. That this must be the case is also suggested by
the presence of stuch immense numbers of bacilli aud bacillus-germs in the excrements,
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that the latier, beyond a doubt, constitute the principal disseminator of the infective
principle.  Whether ihe colonies or viscous clusters of bacillus-germs and partially
developed bacilli arc instrumental in bringing about the exteusive embolism in the
Jangs and in other tissues, by merely ¢losing the eapillary vessels in a mechanical way,
or whetler the prescnce, growtly, development, and propagation of the bacilli and thetr
germs produce pecnliar chemical changes in the composition oi the blood, which €is-
qualify the latter to pass with facility through the capillaries, or which cause a clot-
ting or retention of the same in the capillary system, is a questionwhich I am not pre-
pared to decide. According to my own observations, it appears that the colonies or
viscous clusters of bacillus-germs and partially developed bacilli get stuek in the capil-
laries so as {o obstruct the passage, and constitute in that way the principal, if not the
sole, cause of the embolism. Dr. Orth is of a different opinion. e says: **T'he prin-
cipal effect of the ‘Schizomycetes’ (bacleria, bacilli, &c.) is an indirect one, viz., by
producing a poison (virus).” ~(Archiv. fuer wissenschaitliche wnd prakiische Thicrheilkunde,
1877, page 1.) 1t is possible that the circulation of the blood in the capillary system
is interfcred with by both mechanical obstruction and chemical changes. Still, it
seems to me that the obscrvations of Dr. Orth and others apply more to the fully de-
veloped bacilli in the blood and in the lymph. The vitality of the bacillus-germs,
and especially of the dacilli, is not a very great one, except where the germs are con-
tained in a substance or a fluid not easily subject to decomposition; for instance, in
water which contains a slight admixture of organic substances. If such a fluid is kept
in a vial with a glass stop, the germs remain for a long time (over six wceks) in nearly
the same condition, or develop very slowly, according to amount of oxygen and degree
of temperature. In an open vessel the devclopment is a more rapid one. If oxygen
is excluded, or the amount available exhausted, no further change seems to be taking
place. In the water of streamlets, brooks, ditches, ponds, &c., the bacillus-germs are
not destroyed very soon. How long they retain their vitality I have not been able to
ascertain. In fluids and substances subject to putrefaction, the bacilli and their germs
lose their vitality and are destroyed in a comparatively short timne; at least they dis-
appear as soon as those fluids (blood, for instance) and substances undergo decompo-
sition. In the blood they disappear as soon as the blood-corpuscles eommence t0
decompose. That such is the case has been ascertained not only by microseopical ob-
servation, but also by clinical experience. The bacilli and their germs are also destroyed
g’ brought in contact with, or if acted upon by, alcohol, carbolic acid, thymol, iodine,
cC.
2. CLINICAL OBSERVATIONS,

The experimental pigs, Nos. 1 and A, put in pen No. 2, on November 13th (together
with experimental pig C), in which pen pig No. IX had died of swine-plaguc on the
28th of October, remained perfectly healthy, notwithstanding pen No.2, which was
thoroughly infected, had received only an ordinary cleaning, but had not been disin-
fected. Consequently, it must be supposed that the infections principle (the bacilli
and their germs) contained in particles of excrement and in the urinc clinging to the
floor and lodged in the craeks between the boards must have been destroyed, becaunse
I observed repeatedly that the pigs, probably in search of saline substances, licked
those parts of the floor which had become saturated with urine.

Mr. Bassett, who had lost nearly his whole herd of swine—of one lot containing
originally forty-five animals only two survived—bought, abont eightecn days after the
occurrence of the last death, two young, healthy pigs, and allowed them to run at
large in his orchard, a pasture, and one of his swine-yards, the same premises on which
the lot of forty-five animals just mentioned had been kept. The few surviving hogs
of his old herd are kept in another yard farther north. Seeing that those two pigs
remained healthy, he thought he might risk it and bny some more, and about two
weeks later he bonght sixty-nine (not ninety-five, as I believe I have stated in my re-
port) healthy Berkshire shoats, from five to six months old, at the auction of the Hon.
James Scott, president of the Illinois State Board of Agriculture, and turncd them out
on the same premises (hog-lot, orchard, and pasture). After these sixty-nine shoats
had been there two days they discovered the burial places of the forty-three dead
shoats, hogs, and pigs, which, by the way, had Dbeen haricd only froms two to
three feet deep. Thesc they commenced to exhume immediately, and soon consumed
all the dccomposed carcasses. Br. Bassett would have prevented this had he diseov-
ered them in time. X.very shoat lias remained bealthy up to date (November 20th),
and as the period of incubation (from five to fifteen days, or on an average seven
days) expired some time ago, it must he supposed that the infections principle, the
bacilli and their germs, had been thoroughly destroyed by putrefaction. It muét be
mentioned that there are no straw-stacks, &ec., on the swine-rance, and that the
shoats have no access to any streamlet, diteh, or pool of water. o

Mr. Locke’s herd of swine has been kept perfectly isolated in a pasture near the eity
limits of Champaign, and has remained exempt from swine-plague till lately.
The hog-pasture is elose to the Illinois Central Railroad track. Whether the infec-



DISEASES OF SWINE AND OTHER ANIMALS. 5%

tious principle has been introduced into Mr. Locke’s pasture by the ear-loads of dis-
cased swine whiel pass by every evening, and whieh sometimes remain standing on
the traeks, at a distanee of not much over forty rods {rom the Liog-pasture, for half an
hour or longer ; whether the vieinity of the rendering establishment has been instru-
mental in bringing about an infeetion ; or whether the infeetious principle has been
commuuieated by other means, I have not been able to ascertain,

The herds of Mr. Clelland (or MeClelland), nine or ten miles northwest of Champaign,
and of Mr. Allen, six or seven miles northeast of Urbana, have remained exempt for a
long time, probably because neither of them has any elose neighbors, but finally the
disease, spreading from farm to farm, has rcached their herds.

Mr. Clay West, three and a half miles northwest from Champaign, living also some-
what isolated, expeeted that his swine (forty-seven head) would remain exempted.
Most of them (forty-two or forty-tliree) obtained their water for drinking from a run-
ning streamnlet whieh, three-fourths of a mile above, passes throungh the hog-pasture
of another farm. On the latter gwine-plague made its appearanee, and three wecks
later Mr. West’s swine eommmeneed to die.  So it must be supposed that ilie infeetion
had been brought about by the water in the streamlet. Mr. West, as soon as he
found that his hogs eommenecd to die, sold twenty-seven head to be shipped to Chi-
cago.

3. MORBID CHANGES AFTER DEATH.

Sinee November 15th I have made some more post-moriem examinaiions, mostly for
the purpose of obtaining material for mieroseopieal investigation; but have found
nothing not found before, or of any speeial importance, exeept in oue ease, of which,
therefore, a full account may not be superfluous. It was a pig of Mr. Clellan’s (or
McClelland’s), who had lost four head out of seventeen within a few days, or after
brief siekness. The pig in question, whieh was a little over four months old, had been
sick only two or three days. The post-mortem examination was made on November
224, about sixteen hours after the animal had died.

Faternally.—Considerable capillary redness of a purple hue in the skin on the lower
surface of the body, between the legs, and behind the cars. Internally.—Lower and
anterior parts of both lobes of the lungs hepatized (red hepatization); the rest of both
lobes gorged with blood-serum or fluid exudation ; perieardium eoated with plastic exu-
dation; aurieles of the heart congested, the capillary vessels tinged with dark-eolored
blood ; lymphatic glands, but espeeially those of the mesenterium, verv mueh swelled ;
liver, sclerotic ; serous membrane of some of the intestines (excenmand eolon) coated with
exudation; eeechymoses and eapillary redness in pylorie portion of the stomaeh ; and
a few worms (Zrichocephalus crenatus)in exeum, but no morbid growths or uleerous
tumors whatever in any part of the digestive canal. This ease is worth mentioning,
because no morbid growths or uleerous tumors were found in the ceeum and colon,
or in other parts of the intestinal eanal; it consequently shows onee more that em-
bolism and subsequent exudation in the lungs and in other tissues arc more eonstant
and more charaeteristie of the morbid proeess of swine-plague than the peeuliar morbid

owths or uleerous tumors in the eceum and eolon.

Whether those uleerous tumors on the intestinal mueous membrane oceur only in
cases in whieh the infeetious prineiple has been introdueed partly or wholly through
the digestive canal, and are abscent in those cases in whieh the dacilli and their germs
have entered exelusively through wounds or lesions, or whether, finally, this presenee
or absenee depends upon other influences and eonditions, is a question whieh I am
not fully prepared to answer. It has deeidedly the appearanee that the seat and the
character of the morbid ehanges depend, to a ecrtain extent at least, upon the means
and parts by and through whieh the bacilli and their germs have entered the animal
organism.

%/Iy opinion, expressed in my report of the 15th ultimo, that an infeetion is brought
about cither through the digestive eanal or through wounds or lesions, and probably
not through the respiratory mueous membrane and through the skin, if no wounds
or lesions are existing, has Deen corroborated by an observation made at Mr. West’s
plaee. Iwasthereon November 20th. The diseasc had made its appearance on Novem-
ber 10th. Mr. West had lost five animals, had sold twenty-seven more or less diseased,
and still had fourteen or fifteen, ineluding four or five older hogs kept in a separate
pen, about 12 by 16, whieh had a wooden floor, and was separated {rom the hog-lot ox
hog-pasture only by a board fenee. These older animals 1ceeive and have reeeived
their water for drinking from a well, while all those kept in the hog-lot or hog-pasture,
originally forty-two in number, had aceess to the streamlet before mentioned. None
of the older animals, although breathing the same atmosphere asthe rest, showed any
symptoms of disease, and are still healthy (November 29th), as far as I have been able
to leamn.

In conelusion, I may say that swine-plague does not seem to be eommunicable to
any other domesticated animals, and must be considered as a disease sui generis pe-
culiar to swine.
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I intended to make further experiments, by inoeulating healthy animals with blood.
serum or pulmonal exudations, freed from dacilli and bacillus-germs by repeated fil-
trations and with cultivated bacilli, but the time left me (sixteen days) was not suffi-
cient to obtain reliable results. Besides, it appeared to be desirable to nse the pigs I
had on hand for the purpose of testing the vitality of the infeetious prineiple in such
a way as would give the test a direet praetical value.

I am, very respeetfully, your obedient servant,
M. J. DETMERS, F. 8.

CHICAGO, ILL., December 1, 1878,

REPORT OF DR. JAMES LAYW.

Hon. Wn. G. Lt Duc,
Commissioner of Agricullure :

Str: I have the honor to submit the following report of experiments
and observations on the prevailing fever in hogs.

As you are already aware, my attention has been directed mainly to
the pathology of the disease, the nature and vitality of the virus, and
its behavior when treated by different disinfectants. Distant as Ithaca
was from all infected districts, and seeing it was impossible here to ex-
periment on large herds of diseased and exposed swine, it seemed
preferable to leave to others all essays of treatment and prevention of
the illness by the use of disinfectants and other sanitary measures. This
isolated and noninfected locality offered special advantages for conduct-
ing that class of observations which I aimed at, as there was no danger
of accidental infection from other sources than the experimental pens.
At the same time the number of animals subjected to experiment was
limited by the necessity for the most perfect isolation of the healthy and
diseased, for the employment of separate attendants for each, and for
the disinfection of instruments used for scientific observations, and of
the persons and clothes of those who conducted these.

The experimental pens were constructed in a high open field, with
nothing to impede the free circulation of air; they were large and roomy,
with abundant ventilation from back and front, with perfectly close walls,
floors, and roofs, and in cases where two or more existed in the same
building the intervening walls were constructed of a double thickness of
matched boards with building pasteboard between, so that no com-
munication could possibly take place excepting through the open air of
the field. When it seemed needful disinfectants were placed at the ven-
tilating orifices. On the pigs showing the first signs of illness, infected
pigs were promptly turned over to the care of attendants delegated for
these alone, and the food utensils, &c., for the healthy and diseased were
kept most carefully apart. When passing from one to the other for
scientific observations, the healthy were first attended, and afterward the
diseased, as far as possible in the order of severity. Then disinfection
was resorted to, and no visit was paid to the healthy pigs until after the
lapse of six or eight hours, with free exposure in the interval. In the
pens the most scrupulous cleanliness was maintained and deodorizing
agents used so as to keep them perfectly sweet.

I may be allowed to add that I have received most valuable assistance
from two of my students, Messrs. A. M. Farrington and A. G. Boyer, in
conducting the daily observations, as well as in making post mortem
examinations, and in the examination of diseased products.
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INCUBATION OF THE DISEASE.

Our experiments have shown this to vary greatly, though in the great
majority of cases it terminated in from three to seven days after inocn-
lation. As shown in the table appended, one sickened on the first day,
three on the third, two on the fonrth, one on the fifth, two on the sixtlh,
four on the seventh, and one each on the eighth and thirteenth days
respectively. A comparison of these results with those obtained else-
where seems to show that we have reached the two extremes. Dr. Sut-
ton, observing the result of contact alone in antumn, sets the period at
from thirteen to fourteen days; my own observations in Scotland, in
sumimer, indicated seven to fourteen days; Professor Axe, in London,
in summer, concluded on five to eight days; Dr. Budd, in summer, four
to five days; and Professor Osler, in autumn, four to six days.

SYMPTOMS.

The cases observed were of all degrees of severity, from a slight access
of fever, with some loss of appetite, irregularity of the bowels, and alter-
nations of heat and cold on the surface, to violent attacks, terminating
fatally after eleven days’ illness.

Early symptoms.—In an average case, one of the earliest signs of ill-
ness was an elevated temperature of the body, amounting to one or two
degrees above the former indications furnished by the same animal.
This qualification appears requisite, as the temperatures of healthy pigs
were found to vary widely under different conditions of life. After act-
ive exercise or excitement 104° F. is not unfrequent, while in a close
pen where they are quiet and still, 100° to 102° F. is quite as common.
On more than one occasion, when a pig got accidentally fixed in a nar-
row space where he had barely room to stand, the temperature was re-
duced to 99° and even 98° F. The body heat was raised by a hearty
meal and lowered by abstinence. Generally a sudden rise of tempera-
ture and saturation of the atmosphere with moisture led to an elevation
of the body heat, in other cases a reduction of the temperature of the
air led to the same phenomenon. (See table of Meteorological Observa-
tions and Temperatures.) In connection with the rise of temperature
there was generally a diffuse redness of the skin, with increased warmth,
alternating with cold, especially in the ears, nose, tail, and limbs. The
pulse usually rose perceptibly, sometimes reaching 120 per minute, while
the breathing was little if at all affected. The snout was often drawn
back, giving a wrinkled or pinched appearance to the face; the move-
ments were less active, sometimes decidedly stiff and slow; there was
perceptible falling off in appetite, and the bowels were usnally costive.

Disease at its height.—The temperature rose in most cases to 105° If.,
and exceptionally only to 1079 or 108° T. (Dr. Osler records 110° I.),
to be followed after a variable length of time (three to twenty days) by a
a descent to the natural standard, or even lower. The pulse also rose to
120-130, and the flushes of heat on the skin were much more frequent and
extreme. At the same time certain changes appeared in the skin, vary-
ing greatly in degree in different cases, but which may be described as
follows :

First. A pink or scarlet rash in spots averaging about one-tenth inch
in diameter, but often becoming confluent so as to form an extended
blush. Many such spots disappeared momentarily under pressure, show-
ing that the minute blood-vessels were not yet completely blocked, but
only dilated. Many, however, could not be even temporarily obliterated
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by pressnre, showing already existing embolism if not even ruptnre and
the escape of the blood-clements into the tissue.

Second. 1n some, though by no means in all, there appeared black
spots on which pressure had no effect. The cuticle of such spots dried
up and shrunlk, and if the pig survived long enongh was finally de-
tached.

Third. In unearlv all there were slight pointed eclevations, mostly
around the roots of the bristles, which over the whole body had become
more erect, rough, and harvsh.

Fourth. Scattered more or less abundantly over the surface were black
concretions, hardening in most cases into a scab, but in others, and par-
ticularly on the inner side of the thighs, accumulating as a soft, greasy
inunction. Where this was not diffused as a uniform black incrtista-
tion, it showed as small black particles mostly at the roots of the bris-
tles, and was evidently a produet of the diseased sebaceous glands.

Fifth. The skin showed at many points, and above all on the pendent
margins of the ears, on the hocks and knees, on the rump and abdomen,
an unbroken blue or violet tint, which could not be effaced by pressure.
In bad cases this was associated with considerable swelling of the ears,
and in one with rupture of the integument and loss of blood.

Finally. A great accumulation of scurf took place along the back, and
with the tough, rigid state of the skin contributed much to the unthrifty
look of the subject.

The arching of the back, the drawing up of the flank, the advance of
the hind toward the fore feet, and the stiff movements of the hind limbs
sufficiently attested abdominal suffering, while the contractions of the
rectum resisting the introduction of the thermometer testified in most
cases to the irritability of the bowels, if not to the thickening and corru-
gation of their mucous mewbrane. The gait was stiff and uncertain,
and the patient inclined to lie in its litter, by preference stretched on its
belly. The bowels at this stage were mostly irritable. In the milder
cases they were mostly costive, or if the dung was of natural consist-
ency it smelt strongly. In the worst cases, and in several of the milder
ones, they became relaxed with a semi-solid fetid discharge, or a yel-
lowish white or slaty yellow watery flow, alternating with more confiried
or costive conditions. Vomiting was noticed once or twice, but was al-
together exceptional. One patient ground its teeth, but one only. Sev-
eral had a cough, occurring in paroxysms, but the majority had none,
and this is the more remarkable that several of those that appeared to
show this immunity harbored numerous lung-worms. In most casesthe
inguninal glands could be felt to be enlarged.

Stage of sinking—When patients were approaching death, the tem-
perature, after reaching its highest point, suddenly descended to below
the natural, the pulse increased to 130 or even 160 per minute, extreme
weakness supervened so that the animal could barely rise or drag itself
around; in some cases the nervous powers were so dulled that the pig
lay in a stupor, hardly disturbed when pricked to obtain a drop of blood
for examination, and in others there seemed to be active delirium, with
sudden starting and screaming. Nervous disorder was furtlier shown
by general tremors and muscular jerking of the limbs or body. If for-
merly purging, the anus became relaxed, and the liquid feces escaping
involuntarily smeared the thighs and bed. TIn two this state of things
lasted for two days before death supervened. At this stage moving
bacteri‘fm were repeatedly detected in the blood.,

Sngsqdcnce of fever—In cases which seemed to promise recovery, in-
cluding a majority of the whole, the temperature declined gradually



DISEASES OF SWINE AND OTIIER ANTMALS. 153

toward the natural standard, the Lowels beeame more regular, the ap-
petite improved, the skin cleared up, and all the bad symptoms steadily
diminished. As it was not onr object to preserve them they were cither
sacrificed or again inoculated, so that the too frequently tardy and im-
perfect or uncertain convalescence was not verified in our pens.

POST-MORTEM LESRIOXNS.

In considering the morbid anatomy of the disease, the lesions of the
gkin referred to above under the head of symptoms need not be again
recorded.

The characteristic lesions were found especially in the. digestive or-
gans, the lymphatic glands, and the lungs, though the serous mem-
branes and other tissuies were by no means always exempt.

Digestive organs.—In four cases the tongue was the seat of spots of a
deep-blue color, ineffaceable by pressure, and in three cases it bore dis-
tinet ulcers, similar to those to be described later as existing in the
large intestine. Similar ulcers appeared on the soft palate, in two
cases, and on the tonsils in one. In four cases the pharynx bore indeli-
ble blue spots of extravasation, but no distinct ulceration. In oné in-
gtance a white concretion in four minute lobes, like ping’ heads, was
found on the mucous membrane on the back of one arytenoid cartilage,
consisting of rounded nucleated cells and granular matter. In one case
only did the gullet show patches of congestion. The stomach always
contained a fair amount of food, usually smelt intensely acid, the ex-
halation fuming with ammonia, and presented on the mucous membrane
of its great curvature a mottled, dark-brown discoloration, as is often
seen in pigs that have been starved for some time prior to slanghtering.
In four cases this membrane bore patches of thickening from 4 to 1
inch in diameter, of a deep-red color, from blood extravasation into and
beneath the mucosa. In two cases it bore a dirty yellowish-white pel-
licle of diphtheritic-looking false membrane, the microscopic characters
of which will be noted hereafter. In one case slight erosion of the mem-
brane had ensued, but without the formation of any slough.

Thesmall intestines constantly presented spots of congestion, and some-
times extended tracks of the same, with softening of the mucous mem-
brane and excessive production of muecus. The spots were casily over-
looked unless when the entire length of the gut was slit open and
carefully examined, but when closely examined they presented not only
the branching redness resulting from coagulation of blood in the capil-
lary blood-vessels, but also microscopic extravasations of the blood out
of thin natural currents. Amnother point which served to characterize
these limited congestions was a greater or less hemorrhagic reddening
of the mesenteric glands immediately adjacent to the congested spots.
In three cases only were distinet erosions found on the small intestines,
and in one, ulceration with the dirty-white central slough so common in
the large intestines. The edge of the ileo-ceecal valve was twice the
seat of a sloughing ulcer, and in four subjects the glandular follicles of
Peyer’s patch were enlarged at this point, a condition which is, however,
not uncommon in pigs killed in health.

In the large intestines the lesions were at once more constant and more
advanced. The cecum was the seat of dark-red patches from conges-
tion and extravasation in six cases, the colon in six, and the rectum in
five. Ulcersappeared on the ceecum in eight cases, on the colon in seven,
and on the rectum in three. In two cases the whole length of the large
intestine was the seat of great thickening -of the mucous membrane,
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which was of a deep, dark-red color, and thrown into prominent trans-
verse folds, that considerably diminished itsinternal caliber. The large
intestine was more entirely free from slight congestion of the mucous
membrane, and in two cases only were no ulcers found on this part.

The variety of these ulcers deserves a passing notice. In a certain
number of cases the mucous membrane, though comparatively free from
congestion, showed a number of small conical swellings, with yellowish
depressed centers, and about the diameter of one-half a line. To the
naked eye these appear like enlarged solitary glands, bub have "been
shown by Dr. Klein, of London, to be enlarged and diseased mucous
crypts (follicles of Lieberkiihn.) Next, erosions of larger size were not
uncommon. In these, the surface layer of the mucous membrane was
destroyed, leaving a depressed, red, congested base, and swollen, slightly
congested, and reddened edges. Then there are the old(_ar ulcers in Wl}lch,
with a more or less reddened base and margin, there is a central dirty-
white product, arranged in concentric layers, and usually prOJecting
above the line of the adjacent mucous membrane, and even overlapping
it. This appears like a slough, and though sometimes stained with
blood contains no pervious vessels. In one instance this slough, in
place of occurring in rounded isolated forms, extended transversely to
the direction of the intestine, occupying the limits of its morbid trans-
verse folds for half the circumference of the canal, or even more. These
bands were abundant in the cecum and colon, and at intervals two ad-
jacent ones would merge into each other at their widest parts. Finally,
in one case, a great part of the surface of the cecum and colon was cov-
ered by a yellowish-white dipthheritic-looking pellicle, in patches of
several inches in length, and projecting above the surface of the mucous
membrane at its free border.

In one case only was there a blood-colored liquid effusion into the
peritonewm. In another, a transparent exudation between the folds of
the mesentery contained a microscopic embryo worm ; but the most care-
ful search could detect no others at this point, nor in the coats of the
intestines. In one case, whitish concretions were found on the mesen-
tery, projecting from the surface and composed of granular cells like
those of the concretion on the larynx.

Liver—Slight ecchymosis on the surface of the liver was common, but
extensive congestion, and above all softening, were virtually absent.
When congestion existed the acini were most deeply colored in the cen-
ter, showing the implication of the hepatic veins and intralobular flexus
rather than the portal system. In two cases this organ contained slight
caseous deposits, in one an acephalocyst, and several times hydatids.

The pancreas appeared to be uniformly healthy.

The spleen appeared unduly black and gorged with blood on two occa-
sions only, and in the worst of these the blood was alive with actively-
moving bacteria.

The lymphatic glands of the mesentery and of the abdomen generally
may be said to have been uniformly altered. Those in the vicinity of
congested or ulcerated patches of intestines were usually of a dark blood-
ved, confined to the surface of the -gland, or in the worst cases extending
through its entire substance. In cases where the disease had passed the
crisis, and the subject was advancing towards recovery, there was often
Simply a grayish discoloration of the surface of the gland, where such
hemorrhagic discoloration would have been found in the earlier stages.
In all cases the glands appeared to be materially enlarged.

These remarks would equally apply to the lymphatic glands in the
chest, throat, or other parts where congestion and ecchymosis existed.
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Respiratory organs.—Congestions and ecchymosis were common on the
larynx, windpipe, and pleur@. Though the lungs never entirely escaped,
In one case only was an entire lung hepatized. Exudation and consoli-
dation of the lung-tissue were in a few instances confined to the anterior
lobes, but as a rule a few of the posterior lobulettes only were affected.
In sowme cases exudation was confined to the interlobular spaces, which
accordingly appeared as broad lines circumseribing the lighter-colored
lobes, with which they contrasted strongly in color because of their dark
blood-stained exudate. Even when the lobules were also the seat of ex-
udation, they were mostly lighter than the interlobular spaces, in this
differing from the ordinary inflammation of the lungs, in which the latter
appear as yellow lines. The bronchia of the atfected lobules were invari-
ably filled with a frothy mucus, while in eight subjects they contained
numerous lung-worms (Strongylus elongatus). Itis worthy of notice that
in nearly all cases in which lung-worms were found, the lobules into
which the exudate had taken place were invariably connected with the
infested bronchia. In one case the windpipe presented along its whole
length a yellowish-white false membrane similar to that deseribed as ex-
isting on the large intestine. In another instance a blocked bronchium
presented a small circular slough not unlike the commencing slough of
the intestinal mucous membrane. Inmno case did I meet with the caseous
blocking of the bronchia recorded by Klein.

In one case only was there extensive liquid effusion into the pleurz.
This was of a dark blood color, and, besides, the blood-globules contained
myriads of actively-moving bacteria. I'alse membranes of recent forma-
tion also connected the pulmonic to the phrenic pleura in this case.
The right lung was hepatized throughout. In the same subject the
pericardium was the seat of a similar exudate, and fibrinous coagula
connected the cardiac to the mediastinal layer. In three cases the lin-
ing membrane of the heart was the seat of spots of ecchymosis, by pref-
erence on the papillary muscles. The right heart usually contained a
clot of blood which showed a buffy coat in three cases only. In two
cases there was a clear translucent exudation around the auricule ventric-
ular farrow, which, under the microscope, showed fat cells and granules,
and a network of capillary vessels in which the blood-globules moved
freely, and showed no tendency to adhere.

Brain.—In one case there were four heemorrhagic spots on the dura-
mater, averaging about one line in breadth.

MICROSCOPIC OBSERVATIONS.

Skin.—Microscopic sections through the affected portions of skin
showed the various grades of congestion; congestion with blocking of
the capillaries, and excess of lymphoid and large granular cells and
granules staining deeply with coloring agents; and congestion, with ex-
travasation and the formation of necrotic spots. (See Plate IX, Iig. 1.)
With the earlier congestion there is more or less dropsy of the skin and
consequent separation of its intimate textures, while in the later or mnore
severe conditions a fribinous exudation takes place, and this may even
exude from the surface and concrete there in dark scabs. I no instance
did I meet with the formation of pus in the skin, and notwithstanding
the numerous minute extravasations into the true skin and cuticle, in
one case only was there sufficient destruction of a_superficial vessel to
lead to a temporary hemorrhage. One feature which I have not seen
mentioned by other observers is the implication of the bristle follicles.
It has been already stated that the pink papular eruption is mostly ob-
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served around the roots of the bristles, and it may be added that the
bristles alwayvs stand crect and harsh. DMoreover, in addition to the
general unthriftiness and seurfiness of the skin, it tends early to become
coated with greasy exudation, resulting usually in the black coneretion
already mentioned and soluble in ether. This is manifestly a produnct
of the hair follicles and their scbaceous glands, and accordu;gly a section
throngh one of these shows the decp congestion of the capillary plexus.
(See Plate I1X, Iig. 2.) .

Intestine.—Sections through those portions of_ the mucous mcmbrane
which are merely congested and reddencd, but without ulceration, shows
stagnation and blocking of the capillary vesscls in the mucosa and sub-
mucosa, with thickening and softening of the textures, and especially of
the epithelial layer. This last contains a great excess of granules and
aggregations of granules into cell forms (giant cells of Klein), while the
epithelial cells themselves are reduced in size and contain cnlarged
nuclei. As formerly pointed out by Klein, the degeneration is often
greatest around the openings of the crypts of Lieberkiihn, and in thejr
interior, while their cavitics are not unfrequently filled with cxtravasated
blood. Besides the above are found lymphoid and wandering blood
cells, crystals of hematine and closely aggregated masses of granules
staining dcep purple blue in heematoxylon and insoluble in caustic potass
—the micrococei of Klein. These last are especially abundant on the
surface, but extend into the deeper fibrous layers as well. In severe
cases the cpithelial layer may be raised from the mucosa by a consider-
able dark-red clot, though the escape of blood in large amonunt is more
frequent under the mucous membrane, so as to separate it from the mus-
cular coat.

The ulcers with a central slough present at their base the same char-
acters as the congested mucous membrane, as regards ccllular and gran-
ular proliforation, blocking of vessels, exudation, and microscopic extra-
vasation. The slongh may be shown to be made up mainly of small
nucleated cells and granules, but it retains under the microscope its close
laminated appearance, caused by the gradual extension in depth and
breadth by the death of successive layers of the mucous membrane. I
contains numerous groups of the granular bacteria already referred to,
and extending down to its deepest strata.

Lymphatic glands.—As regards the lymphatic glands, I need only
rcpeat the statement of Klein, that the blocking of vessels and extray-
asation of blood is most commonly into the outer or cortical portion
alone ; in the more severe forms in which the medullary part is also im-
plicated, the blood effusion is often confined to the lymph-channels and-
the connective tissue-partitions, while the glandular cylinders escape.
It is in cases of longer standing that the cell changes are the most
marked. Then there may be found in the lymph-channels the giant
cells already mentioned, and the groups of granular-looking microcogei,
similar to thosc found in the intestinal ulcers, as well as lymph-cells of
an abnormally dark granular aspect.

Organs of respiration.—The characteristic lesion of the lungs is lobular
pneumonia, the cxudation taking place most abundantly into the eon-
nective tissue between the lobules, and there assuming a dark color by
reason of the abundant escape of blood-globules. On making a miere-
scopic section across the smaller air tubes and air sacks, we find in the
connective tissues generally, and in the walls of the alveoli and around
the bronchia an exudation containing an excess of small round lym-
Phoid cells and granules, and in the air cells themselyes accumulationy
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of similar rounded cells (Klein’s giant cells), granular matter, and clumps
of granular bacteria.

In one instance the wind-pipe from larynx to lung had its superior
wall covered by a yellowish-white diptheritic-looking layer similar to that
which I fonnd on another occasion throughout nearly the whole large
intestine. A section of this under the microscope showed mainly small
rounded granular cells, Klein’s large granular uniocular cells, and clus-
ters of the granular masses of bacteria, staining deeply with hema-
toxylon. The liver sometimes showed congestion and blocking of its
intralobular capillaries and an escape of small rounded granular cells
(lymph) into the interlobular spaces, the latter atfording a marked con-
trast to the redness in the center of the acini.

Kidneys.—These were, with one exception, pale in their cortical por-
tion, and a cloudy swelling existed in the walls of the tubules. Spots
of blood-staining were cominon on the papillee, and at those points the
capillaries were blocked by coagula to a greater or less extent.

Blood.—In most cases no alteration of the blood was detected. In
one pig, however, on the second day before death, the blood swarmed
with bacteria, showing very active movements. In the subjoined draw-
ings (Plate XIII, Fig. 3) may be seen the various forms presented by
one bacterium in a few minutes only. The blood of another pig, which
had been inoculated from this one showed the same living germs in
equal quantity. They were further found in the blood of a rabbit and
sheep inoculated from the first-mentioned pig. In an abscess of a puppy
which had also been inoculated the germs were abundant. The blood
was not examined. In the blood of healthy pigs no such organisms
were found. It may be added that the greatest precautions were taken
to avoid the introduction of extraneous germs. The caustic potass em-
ployed was first fused, then placed with reboiled distilled water in a
stoppered bottle that had been heated to a red heat. The glass slides
and cover glasses were cleaned and burned, the skin of the animal
cleaned and incised with a knife that had just been heated in the flame
of a lamp, the caustic solution and the distilled water for the immersion
lens were reboiled on each occasion before using, and finally the glass
rods employed to lift the latter were superheated betore being dipped in
them. On different occasions when the animal was being killed I even
regeived the bluod from the Howing vesscls beneath the skin ioto w eap-
illary tube which had just been purified by burning in the flame of a
lamp. With these precautions it might have been possible for one or
two bacteria to get in from the atmosphere, but not for the swarms I
found as soon as the blood was placed under the microscope.

PARARITIC WORMS.

In view of the fact that the swine-fever has been repeatedly ascribed
to the ravages of worms, it may be well to notice specially those that
were found in the pigs subjected to experiment.

Strongylus elongatus (Dry.), Paradoxus (Mehlis), Lung-worm.—The first
eight pigs were purchased of a buteher, and had been fed on offal from
his slaughter-house. The lungs of all these contained these worms in
numbers varying from ten to forty full-grown specimens, and one pig
died, apparently from this cause, on the seventh day. The worms were
mostly found in the terminal part of the main bronchium in the posterior
lobe of one or both lungs. Others of the air-tubes were, however,
oceasionally infested. The infested tubes were filled with a glairy
mucus, rendering them +totally impervious to air, and containing the
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white thread-like worms and myriads of microscopic eggs. In every
case the lobules to which sueh obstrueted air-tubes led were red, con-

gested, and solid, or, as in one or two instanees, dropsical, and of a

slightly translueent, grayish eolor. Seetions of the diseased portion
showed the air-eells partially filled with an exudate in which small
rounded eell-forms predominated. The walls of the air-eells were the
seat of eongested and bloeked capillaries and granular eells, while in
most eases there were superadded the more speel_ﬁe eheu:acters. of the
fever—the presenee of the worms and their irritation having evidently
determined the lesions of the specific fever to the infested lobules.

The worms may be thus shortly deseribed: Head slightly conical ;
mouth terminal, small, eireular, with three papillee; body like a st01.1‘t
thread, white or brownish, skin nonstriated ; c@sophagus short, 0.63 mil-
limeters, enlarged posteriorly, elub-shaped (Plate XIII, Fig. 4); intes-
tine slightly sinuous, and longer than the body; anus opening on a
papilla a little in front of the tail. Male, 8 to 9 lines in length ; tail
curved, furnished with a bilobed membranous poueh supported by five
rays, two of them double, and two long delieate spieulee with transverse
markings (see Plate XIII, Fig. 5). Female, 1 to 14 inehes long; tail
turned to one side,narrowing suddenly to be prolonged as a short, curved,
eonical point; genital orifiee in the anterior half of the body, yet close
to the middle; oviduets very mueh eonvoluted. The ova are slightly
ovoid %7 ineh in diameter, and appear as if they filled the entire body
of the adult female (see Plate XIV, Figs. 6, 7, and 8).

Habits.—Like other strongyli, these worms attain sexual maturity in
the body of their host, and they lay their eggs in the bronchia, to be
earried out in all probability and hatehed in pools of water and moist
earth. It is worthy of note that though Ifound in the bronchia and air
eells eggs in all stages of segmentation, and those eontaining fully-formed
embryos, I did not find a single free embryo worm. The presumption
is that, like other closely related worms, they are only hatched out of
the body, and that the mieroscopic embryos live for a variable length of
time in water or moist earth, and on vegetables, to be taken in with
these in feeding and drinking.

That these worms are injurious there ean be no doubt. Pigs infested
by them thrive badly, and many die, as did the poorest of my first ex-
perimental lot. Like all parasites, they multiply rapidly wherever their
propagation is favored by the presence of large herds of swine, and es-
peeially if these are kept on the same range and water season after sea-
son. In sueh cireumstanees they will produce a veritable plague, prov-
ing espeeially destruetive to the younger pigs. There is little doubt
that many outbreaks of alleged hog-eholera, in whieh the lungs alone
are aftected, are but instanees of the ravages of these lung-worms, but
that they are the eause of the specifie fever whielr we are investigating
1s negatived by the eomplete absence of these worms in all of my sec-
ond experimental lot.

. Tricocephalus Dispai (Creplin) Whip- Worm of Swine.~This I found
in Jarge numbers in the excum and eolon of the experimental pigs, and
especially of the first lot—those that had been fed on raw offal. This
worm 1s eharaeterized by a long, delicate, filiform anterior part of the
body, and a short, thiek, posterior portion. The narrow portion is 0.02
millimeters broad and exceedingly retractile; the posterior portion
may be almost 1 millimeter thick. The tegument is very finely striated
across, and has a longitudinal papillated band. The cesophagus is very
wideand slightly tortuous. The male is about 1} inehes long but the thick
portion does not mueh exeeed 4 inch, and is curved in a spiral. The
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spiculum measures about 1 line, and is furnished with a funnel-shaped
membranous sheath. The female is 1% to 2 inehes in length, the thick
portion varying from } to # of an ineh. The posterior portion is brown-
ish, filled with eggs, and ends in a blunt point. The ova are 0.052 mil-
limeters in diameter, with a transparent button-like prolongation at each
pole.

Like as with other round worms, the ova are laid in the body of the
host, but passing out are hatched in water, &c., the young spending
their early life in pools, streams, &c., and gain access to the body in
food and drink. The worm we are at present considering is especially
injurious beeause of its infesting the humnan being as well as the pig.
Living in the large intestine, it bores its head and much of its anterior
filiform body deeply (% inch) into the mueous membrane and sucks the
blood. ‘WWken:present in large numbers it determines aetive inflamma-
tion of the large intestines, with costiveness or diarrhea, and a rapidly-
advancing bloodlessness. Inasmueh as the seat of its ravages, the
eeeum and colon, is speeially obnoxious to the lesions of the true hog-
fever, epizooties eaused by the undue prevalence of these worms are
very liable to be eonfounded with the latter disease. The worms are so
small that they are easily overlooked among the solid contents of the
viseera, unless special care is exereised in the seareh.

Selerostomum dentatum (Diesing).—This is another small worm of the
ceeum and eolon of pigs, found on one oecasion only in my experimental
animals. Itvaries from 4 to 4 ineh in length and is about X line in thick-
ness, henee perhaps more easily overlooked than is the whip-worm, but
no less injurious. The body is of a dark gray, brown, or blaek, aceord-
ing toits eontents; the tegument covered with very fine transverse striee;
head broad, mouth terminal, round, and furnished with six very sharp
horny teeth, with which to penetrate the mueous membrane. The gul-
let is broad and elub-shaped, and furnished with two salivary glands,
opening by delicate eanals into the mouth. Intestine wide and sinueus.
Male, % ineh long, J&;inehin thickness; tail furnished with a bell-shaped
membranous expansion, supported by three rays, but open on one side.
Testicle single and extended in a sinuous manner from near the gullet
to the tail. Two delicate spicule. Female, 4 to 5 lines in length, tail
slowly narrowed and terminated abrup¥ly with a sharp projecting point.
Ovaries very tortuous, extend from near the gullet to the tail, where
they end in & globular enlargement, beneath which, and elose to the
point of the tail, is the vulva. The ovoid eggs are laid in the intestines,
and carried out with the dung, in whieh they will hatch, and give exit
to the embryo worms on the third day. Like all this family of round-
mouthed worms, this fixes itself to the mueous membrane by its mouth,
penetrates the tissues with its sharp teeth, and lives upon the blood. If
present in large numbers it may establish suclt @ drain that the host
becomes pale and bloodiess, rapidly loses condition, and perishes from
puemin. Lo will i'!'%U, lilke thie v ]Lnéij-'\.'Lru;, irritite the hotwels aml hiing
on fatal inflammation, with constipation or diarrhea. In both cases
alike the lesions are in the cecum and colon, the common seat of uleera-
tion, &e., in the speeific fever; hence the epizootic is liable to be set
down as hog-cholera. It should be added that some members of the
family of Selerostomata, and notably the Selerostomum equinum (Scleros-
tomum of the horse), pass a portion of their early life encysted in the
mucous membrane and even in other internal organs, and therc is some
reason to suppose that the Selerostomum of the pig has similar habits,
which add materially to the irritation caused by its presence in large
numbers. The pigsin Virginiareputed as dying from hog-cholera, caused

58w '
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by microscopic worms in the walls of the bowels, were, m all probability,
the victims of an epizootic of Sclerostomata. N i ‘

That the genuine hog-fever is not caused by either of these worms is
best illustrated by the fact that in my second lot .I-Iound very few whip-
worms and no Sclerostomata, though both were diligently sought for.

Cysticercus Zemicollis—This hydatid 1 found in considerable numbers
in the abdominal cavity (in the omentum, peritcneum, liver, kidneys,
&c.), in the pelvis, perineum, and pleurae of wy first lot of pigs. It con-
sists of an ovoid bag of liguid % to 1 inch in length, with an opening at
one end, through which the head is drawn back into the sack. The head
is supported on a very attennated thread-like neck, whence the name,
The membrane of the sack is marked by fine transverse strie, and if
placed in tepid water will often undergo active contractions, during
which the head can be seen to rise and fall in the interior. The head
and neck contain an abundance of dark calcareous particles, soluble
with effervescence in a strong acid.

Seventeen of these hydatids were fed to a Newfoundland puppy, fresh
from its mother, ten having been kept for some time in a solution of
common salt, while seven were fresh from a newly-killed pig. After
twenty-five days the puppy was sacrificed, and seven tapeworms (Tenia
Marginata) were found attached by their hooked snouts to the mucous
membrane of the jejnnum. Exposure to a strong solution of common
salt for less than a week in some cases had been sufficient to destroy the
first ten, while all the seven cysticerci, grown fresh, developed into tape-
worms. These had the globular head with four sucking disks and re-
tractile proboscis, surrounded by a double row of 36 hookiets, having
the characteristic long posterior process as shown inthe accompanying
lithograph (Plate XIV, Figs. 9 and 10); also the calcareous markings in
the head and neck already referred to.

T+ is well known that when several ripe segments of this tapeworm are
given to a sheep o1 goat,the myriads of resulting embryo worms that
bore their way into the liver and other organs will give rise to such de-
structive changes in them that death may ensue in ten days. But here
again we have the counter evidence in the entire absence of these para-
sites in my later lot of pigs, showing that they were in no way responsi-
ble for the specific hog-fever.

Other parasitic worms of swine—It is needless to open up the question
of the cansation of this disease by the other worins of swine. Many
years ago Dr. Fletcher called attention to the destructive effects of the
lard worin—=Stephanurus Dentatus—(misnamed Selerostoma Pinguicula)
on the liver and other internal organs, and even attributed the hog-
cholera to its ravages. Doubtless he was dealing with an epizootic of
this worm, but in many instances since, as in my own recent cases, this
worm has been sought for in vain.

So with the Trichina Spiralis, the Hook-headed Worm ( Feliinorhynehus
Gigas), the common measie Lhydatid (Cysticercus Cellulosa), and the liver
flukes (Fuasciole Hepatiea, and Distomum Lanciolatum); however de-
structive they may be to pigs in infested localities, their entire absence
1n my experimental wigs sufficiently exclndes them from the causation
of the specific hog-fever,

EXPERIMENTS ON TIHE PROPAGATION OF TIIE DISEASE BY INOCULA-
TION AND OTHLRWISE.

Virulence of dyied virus~—In experimenting on the hogs it was sought,
first, to ascertain the tenacity of life of the dried virus. This was indi-
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cated three years ago by Professor Axe, who successtully inoculated a
pig with virns that had remained dried upon ivory points for twenty-
six days. It seemed important to test this by further experiment, as
upon this questicn depends the weighty one of arresting or putting an
end to the plague by the extinction of its poison.

Three pigs were inoculated with virulent products that had bee
dried on quills for ONE DAY, one with virus dried on the quill for FoUR
DAYS, one for FIVE DAYS, and oune for six DAYS. The quills kad been
sent from New Jersey and North Carolina, wrapved in a simple paper
covering, and therefore not in any way specially protected ayainst
the action of the air. Of the six inoeculations, four took eifect, and in
the two exceptional cases the quills had been treated with disinfectants
before inoculation, so that the failure was to be expected.

Virulence of the dried intestine—In the case of the quills, the virus
was dried quickly on account of the tenuity of the layer, and no time
was allowed for decomposition. With the diseased intestine the dvying
in the free air and sun was necessarily slower, and more time was
allowed for septic changes. Three pigs were inoculated with diseased
intestine which had been dried for THREE and FOUR DAYS respectively.
In one case the diseased product was from North Carolina. Inall three
cases the inoculation proved suceessinl. The morbid product, therefore,
even in comparatively thick layers, may dry spontaneously, so as to be
the means of transmitting the disease to the most distant States.

Virulence of the moist morbid product if secluded from the air—A pig
was inoculated with a portion of diseased intestine sent from Ilinois in
a closely corked bottle. The inocrlatingmaterial had been THREE DAYS
from the pig and smelt slightly putrid. The disease developed on the
sixth day.

A second pig was inoculated with biocod from a diseased pig that bad
been kept for eleven days at 106° Fahrenbeit in an isolation apparatus,
the outlets of which were plugged with cotton wool. Illnesssupervened
in twenty-four howurs.

The exclusion of air, or more probably the prevention or retardation
of putrefaction, therefore, probably favors the longer preservation of
the poison.

Probable non-viruilence of morbid products that have undergone putrefac-
tion.—Two pigs were inoculated in one day with ihe clements of an ulcer
from a portion of intestive sent from New Jersey in a box. The product
was TWO DAYS from the pig and distinetly putrid. Neither seemed to
suffer at any time. . '

A third p*g was placed in & pen wich & poraon of the sane diseased
intestine, and some manure sent with it. The intestine disappeared
after the second day, and was probably eaton, but the pig showed no
evil effects. .

It should be stated that each of these pigs had bem formerly inoeu-
lated, and two appeared to pass through a mild form of the disease,
while the third had shoiwed an elevated temperature on three alternate
days only. It may therefore be ques‘talpr}ed *\‘:’.’L}e‘ch.er they had not :af;-
tained to a certain dogree of insusceptibility W}ll@h insured tho negative
resuits. In other cases, however, I have found a second 1110(311131’,‘101‘1 to
take though the first had Dbeen suceessfil, and Dr. Osler records cases
of the same kind. The results obtained in the three a.\bove-mfl)ntmned
pigs wounld demand furiher investigation in this direction, as ;c:{egrqs11g.
gest a probable explnnaﬁlon ‘tOf 2.2y lerynfllq :{;rulonce of the disease 1

1 dry seasons, in sheds and 1 the neids. o )
WeItf f:v%d(,;tll?;;ceg;t Dr. Klein's theory of the baceillar origin of the disease,
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the harmless nature of thoroughly putrid products may be explained on
the known priuciple that in preserved or qultivated‘ products the prop-
agation of the septic bacteria leads to the disappearance of the infecting
ones.

Virulence of the blood.—A solitary experiment of Dr.‘Klein’s having
appeared to support the idew that the blood was non-virulent, I tested
the matter by inoculating two pigs with the blood of one that had been
sick for nine days. They sickened on the seventh and eighth days re-
spectively, and from one of these the disease was still further propa-
gated by inoculating the blood on three other animals as reecorded below.
It may, however, still be questioned whether the blood is virulent at
all stages, as in the animals infeeted in the above experiments it was
found to contain numerous actively moving bacteria, whieh had not
been found in certain of the milder eases. This subjeet demands further
inquiry.

%’nfe%tion through the air.—Only one experiment was instituted on this
subjeet. .\ healthy pig placed in a pen between two infeeted ones, and
with the ventilating orifiees within a foot of each other front and back,
had an elevated temperature on the ninth, tenth, and eleventh days,
with lameness in the right shoulder, evidently rheumatic. On the
twenty-fourth day the temperature rose 2°, and remained 104° F. and
upward for six days, when it slowly deelined to the natural standard.

Infection of sheep, rabbit, and dog.—A. merino wether, a tame rabbit,
and a Newfoundland puppy were inoeulated with blood and pleural
fluid, eontaining numerous actively moving bacteria, taken from the
right ventricle and pleura of a pig that had died the same morning.
Next day the temperature of all three was elevated. In the puppy it
became normal on the third day, but on the eighth day a large abscess
formed in the seat of inoculation and burst. The rabbit had elevated
temperature for eight days, lost appetite, beeame weak, and purged,
and its blood contained myriads of the characteristic moving bacteria.
The wether had his temperature raised for an equal length of time, and
had bacteria in his blood, though not so abundantly. He did not seem
to suffer materially in appetite or general health. The_sheep and rab-
bit had been each unsuccessfully inoculated on two former oeeasions,
with the blood of siek pigs, in which no moving baeteria had been de-
teeted. It remains to be seen whether the virus ean be eonveyed back
to the pig and with what effeet. Should further experiment show that
other domestic animals than swine are subjeet to a mild form of the dis-
ease, and capable of thus conveying it and transmitting it with fatal
effeet to pigs at a distance, it will be a matter for the gravest eonsider-
ation in all attempts to limit the spread of the malady or to secure its
extinetion. (Since the above was written, I have noticed that Dr.
Klein has succeeded in transmitting the iliseise 15 ¢ bbits, cuirva-pigs,
and miee.)

Results of disinfection and inoculation of diseased products.—Under
this head eight experiments were eonducted with as many different dis-
infectants, the morbid products being in every case sueh as had proved
successtul by direet inoculation on other swine. The object being to
test first the most available and least expensive of the disinfectants,
the virnlent matters were treated with 1 per cent. solution of eaeh of
the following agents : Bisulphite of soda, carbolic aeid, sulphate of iron,
chloride of zinc, and chloride of lime. The materials to be inoculated
were in the thinnest layers, in four cases upon quills and in two in thin
sections to be inserted under the skin. They were kept in contaet with
the disinfeetants for five minutes, so that the virulent material was
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thoroughly moistend¢d, softened, and partially dissolved in the five cases
in which a solution was used. In the sixth case the thin slice was only
kept in the fumes of the burning sulphur for five minutes. In all cases
a portion of the disinfectant was necessarily introduced into the wound
along with the virulent agent. In four out of the six pigs the disease
developed and ran its course as shown in the table, the disinfectants
thus proving ineffectual being carbolic acid, sulphate of iron, sulphurous
acid, and chloride of lime.

The pig inoculated with virus, treated with bisulphite of soda, died on
the seventh day, evidently from lung-worms, and withont any distinet
symptoms of the plague. There remains the possibility that had it lived
longer these would have appeared.

One agent only out of the six can be set down as having proved an
efficient disinfectant as used, namely, the chloride of zinc. The virus,
treated with this agent, produced no appreciable illness ; and though the
pig’s temperature was raised on the fourth, sixth, and ninth days, this
was probably accidental, as it showed no tendency to become permanent.
Finally, two pigs were subjected to a hypodermic injection of a few drops
of the blood of a diseased subject, mixed in a dram of a solution of
permanganate of potassa for the one, and of bromide of ammonium for
the other. Both inoculations took effect, and one of the pigs thus in-
fected furnished the blood which conveyed disease to the sheep, rabbit,
and dog, as recorded above.

NATURE OF THE HOG FEVER.

Though long confounded with typhoid fever, anthrax (malignant pus-
tule), erysipelas, measles, scarlatina, &ec., this malady is distinet from all
of them. In my report for 1875 I pointed out my reasons for declining
to recognize in it either of the above maladies, and claiming it to be “a
disease sut gemeris”; and this position has been fully indorsed by the
recent researches of Klein, Usler, and others, as well as by my own ex-
periments. This affection may be defined as a specific, contagious fever
of swine, characterized by a high but variable temperature, by conges-
tion, exudation, ecchymosis, and ulceration of the intestinal mucous mem-
brane, especially that of the ceecum and colon, and, to a less extent, of
the stomach; by congestions and exudations in the lungs in the form of
lobular pneumonia; by general heat and redness of the skin, the latter
effaceable by pressure; by darker red and black spots unaffected by
pressure; by a papular eruption and abundant dark sebaceous exuda-
tion; by ecchymosis on the mucous and serous membranes generally; by
swelling and ecchymosis of the lymphatic glands; by irregularity of the
bowels, costiveness alternating with a fetid diarrhea; and perhaps most
important of all, by the presence of colonies of minute globular micro-
cocci in the various seats of morbid change. _

An experiment of Dr. Klein, in 1877, in which he cultivated the micro-
coccus for seven successive generations in the aqueous humor taken from
the eyes of rabbits, using only a speck on the point of a needle to inocu-
late every new portion of the humor, and finally inoculated the product
of the fifth and seventh generations successfully on two pigs, seems to
establish that these microphytes are the ultimate cause of the disease.
My own experiment, in which the disease was conveyed by blood that
had been kept for eleven days in an incubator at the temperature of the
body, goes to support the same conclusion; but I hope still to subject
this question to a more crucial test. If we accept this hypothesis of the
pathogenic action of the bacteria, it would almost of mnecessity follow
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that the blood, the channel through which these must be carried to the
various organs in which they are found, must prove virulent. One of
Dr. Klein's experiments appears to negative this counclusion, whereas
three o1 mine go to support it. From what we know of the generation
of microphytes, it seems not improbable that at certain stages of its de-
veloprment this specimen may {ail to be injurious. or more probably the
germs may be filtered from the blood, being arrested in the capillaries,
where they determine the morbid changes, and thus niany specimens of
blood may be obtained which are destitute of the morbid element, until
that is aguin produced in abundance by proliferation in the tissues. By
reference to my experiments, it will be seen that the blood with which
the successful inoculations were made was taken from pigs in the last
stage of the disease, or just after death. That the blood is virulent at
certain stages is unguestionable, and in the nature of things this can
scarcely fail to be the case, even if we were to set aside experiments and
reach our deeision from the lesions alone.

CAUSKES.

It has been no part of my purpose to investigate the caunses of this
disease apart from the one specific cause of contagion. It was indeed
impossible to pursue such a line of inquiry at a distance from any dis-
trict where hogs are largely raised, where che disease prevails exten-
sively, and where, presumably, new generations of the poison are taking
place. One instance, however, of probable generation de novo has been
brought under my notice, and the attendant circumstances were such
that I think it important to publish the principal facts. In the end of
April, 1871, Colonel Hoffmann, of Horseheads, purchased a large herd
of swine to conswmuae the buttermilk of his creamery. The swine were
supplied with sheds, the open range of an crchard, with plenty of shade
under the trees, on a gravelly soil, rising abruptly 10 to 15 feet above
the general level of the valley, and were fed fresh buttermilk and corn
meal. All vent well until late in June or early in July, when the hogs
began to sicken and died in large numbers, with the general symptoms of
the hog fever. 1Ihave mentioned this mainly to negative the widespread
belief that the source of the trouble is in the exclusive feeding upon
corn. Here we had a lazative and otherwise model diet, supplemented
only to a slight extent by corn. It may be well to state that in other
years, when he has purchased Western hogs, the disease has always
appeared within ten days or a fortaight after their arrvivel. When New
York State hogs only have beenr bought the pestilence Lias not broken
out.

In view of the strong assertions that pigs will not contract the disease
when fed in poit on green food or on succulent vegetables—turnips,
beets, potatoes, apples, &e.—I had some subjects of experiment freely
supplicd with potatoes and apples, but whenever tl::. poison was intro-
duced by inoculation 1 could detect no ditference in the period of incu
bation or the severity of the aitack.

It may be added that ail unwholescme conditions of feeding and man-
agement will faver the development of this as of other specific fevers,
by deranging the nutrition, disturbing the balance of waste and re-
pir, loading the blood and tissues with efiete und abnormal products,
raising the body temperature, and on the whole bringinz about a state
of the system extremely favorable to the propag-tion and growth of
iivease germy. But while the importance of il these may be recog-
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nized as accessories, we must not allow them to withdraw our attention
from the one condition essential to the devclopment and propagation of
the malady—the presence of the specifie poison. To quote from my
report of 1875, “The important point is this: We know this is a con-
tagious affection, to the propagation of which all possible insalubrious
conditions contribute. So soon as we concentrate our attention on
;c}lis ;?oint we have the key to its prevention, if ‘not to its entire extine-
on.

IS THE TREATMENT OF IIOG FEVER GOOD POLICY?

In taking what I know to be an unpopular position on this subjeet, I
am led by the strongest convictions ef duty. I well know how popular
would be an investigation into the curative powers of different systems,
and even nostrums, in this disease, apd Liow many breeders and dealers
in swine will readily spend more than the value of the sick hog in the
purchase of boasted specifics, to say ncthing of the cost of attendance,
and how they will rejoice over the wretched unthrifty animal whose life
is at times preserved. It is not that recovery is impossible. A certain
propertion, 20, 50, or even 80 per cent., wiil often survive. In my ex-
perimcental cases only 21 per cent. died and over 28 per cent. recovered
from the first attack, so that they were used for further experiment, and
this without any attempt at medication or treatment further than whole-
some food, cleanliness, and disinfection of the pens. 1 am convinced
that a still better showing could be made in the majority of cases if the
sick animals were submitted to careful and intelligent medical treat-
ment.

‘Were the question of the preservation of the infected pig the only one
or the main one to be considered, I would strongly advocate medicinal
treatment. But the question is rather one of comparison between this
one sick hog or herd and all the healthy swine in the same town, cecunty,
State, or nation. This is not a question of morality, but a problem in
political economy, and when dealt with by a government must be de-
cided on the ground of what is best for the whole nation. If, then, the
preservation and treatment of a single sick hog means the incessant and
incaleulable increase in its body and secretions of a poison which is in
the last degree deadly to cther hogs; if this poison can be dried and
preserved for a length of time, and carried meanwhile to a distance of a
thousand miles, and if not hogs alone but sheep, guinea-pigs, and even
wild animuis ke rabbits and mice, can contract the disease and convey
the poison to any distance in their bodies, then the best interests of the
nation demand that the sick animal shall not be preserved, but promptly
sacrificed to the good of the community.

This point is so important that I may be permitted to dwell on it a
little further. Some of my experimental pigs were successfully irocu-
lated with quills that had been dipped in the morbid exudations of sick
pigs in New Jersey and North Carolina, and had been dried and pre-
served for frem one to six days in this condition. Here we had the thin-
nest possible filin, such as might have adhered to the clothing of man,
the hair of an animal, the feet or bill of a bird, the legs or prehensile
organs of an msect, to a dried leaf, or even to a floating thistledown, and
might have been thus carried in & great many different ways to infect
distant herds. What was actually conveyed some hundred miles on a
dried quill, and preserved its virulence for six daysin this condition, can
be as certainly preserved on any other dry object, and if brought by
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accident in contact with a raw surface, will produce disease as surely as
did the quills in my inoculations. My own observations in this respect
have becn more than corroborated by one of Professor Axe, of the Royal
Veterinary College, London. He produced the discase by inoculating
from ivory points on which the cutaneous exudation had been dried up
for the long period of twenty-six days.

That the poison can be preserved even in the liquid state when the
germs of putrefaction are excluded, may beinferred from my successful
inoculations with blood that had been kept in an isolation apparatus, at
the ordinary body temperature, for the period of elcven days. As directly
to the point is the cultivation of the poison in aqueous humor for seven
days, by Klein, and its subsequent successful inoculation. This experi-
ment of Klein 1s, however, possessed of vastly greater importance, inas-
much as by it it was first shown that the poison can be cultivated and
indefinitely increased out of the animal body as well as in it. On seven
successive days he inoculated seven successive portions of aqueous humor
with as much of the inoculated liquid of the previous day as would ad-
here to the point of & needle, the first having been similarly inoculated
from the sick pig. From the cultivations of the fifth and seventh days
respectively, a drop was taken and two pigs were successfully inoculate
therewith. In the cultivation of each day were found myriads of bacillus,
but no other organization, and thus Klein was the first to show that the
bacillus is the probable cause of the disease. Had there been no repro-
duction and increase of the poison, it must have been rendered incon-
ceivably dilute, an approximate ratio of the poison added to the first
day’s cultivation, and that added to the last, being about as 1 is to
1,000,000,060,000,000,000. That such a dilution could be operative seems
utterly incredible, and as modern research shows that virulence resides
not in simple liquids, but in the solid particles contained in them, and
as the only definite organisms in the cultivation liquids were the bacillz,
it seems inevitable that these are the active cause of the disease. But
if so, they cannot only be preserved, but increased in suitable fluids out-
side the animal body. It is true they disappear when the active organ-
isms of ordinary putrefaction (bacterium tcrmo) become numerous, but
they are not necessarily destroyed. IFrom what we know of the life of
these mycrophytes it is to be feared that so far as the bacillus has ad-
vanced to the production of spores, it will be preserved in a dormant
state, like so many dried seeds, until conditions favorable to its growth
shall transpire. On the other hand it may be recollected that my at-
tempts to propagate the disease from a putrefying bowel failed, so that
further observation is wanted before we can say that the bacillus or its
spores are preserved in a septic liquid. However that may be, the pos-
sibility of its increase in a non-septic normal fluid is an additional argu-
ment for the total destruction of all diseased pigs and morbid products.

In the case of high-priced pigs, where expense is no object, and where
the patients can be kept in thoroughly disinfected pens, under the most
rigid seclusion, treatment may sometimes be commendable; but in the
case of common herds, and as viewed from the standpoint of the great-
est good to the greatest number, there can be no question at all that the
treatment of the sick is the most ruinous policy, while the most stringent
measures for the extinction of the poison is the only economical one.
The universal experience of veterinarians supports this conclusion, and
nearly every European government has now reached the same conviction,
‘and absolutely prevent the preservation and treatment of the victims of
those fatal contagious diseases which most threaten their flocks and
herds.
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MEASURES TO ARREST AND EXTIRPATE THE DISEASE.

To put a stop to the ravages of the fever concerted measures are
essential. One farmer may easily eradicate it from his own herds; but
so long as his neighbors continue to harbor it his stock is daily subjected
to the danger of renewed infection. His personal sacrifice is all in vain,
80 long as he is liable to have his herds infected by a chance visitor, a
wandering animal or bird, or even a favorable wind. What is true of
the individual farmer is equally true of the township, county, and State.
One may crush out the disease at a cost of immense effort and outlay
ouly to find it reappearing the next day, as the result of carelessness on
the part of an adjoining or even distant State or district. In our East-
ern States this plague is almost invariably the result of importation, and
though from the lack of pigs it never gains a wide prevalence, it suffi-
ciently illustrates how the disease is propagated in the West, where its
more extended ravages are liable to blind the eyes to the fact. To secure
a complete or even partial immunity active measures must be taken
over the entire land, and while this cannot be done by States, districts,
counties, or even towns, separately, it will be rendered the more effectual
in the precise ratio that it is inaugurated as a uniform system over the
entire country, and under one central controlling authority.

‘Without entering at this time into all the details of the necessary
restrictive measures, the following may be especially mentioned: 1st. The
appointment of a local authority and inspector to carry out the measures
for the suppression of the disease. 2d. The injunction on all having the
ownership or care of hogs, and upon all who may be called upon to
advise concerning the same, or to treat them, to make known to such
local authority all cases of real or suspected hog fever, under a penalty
for every neglect of such injunction. 3d. The obligation of the local
authority, under advice of a competent veterinary inspector, to see to
the destruction of all pigs suffering from the plague, their deep burial
in a secluded place, and the thorough disinfection of the premises, uten-
sils, and persons. 4th. The thorough seclusion of all domestic animals
that have been in contact with the sick pigs, and in the case of sheep
and rabbits the destruction of the sick when this shall appear necessary.
bth. Unless, where all the pigs in the infected herd have been destroyed,
the remainder should be placed on a-register and examined daily by the
inspector, so that the sick may be taken out and slaughtered on the
appearance of the first signs of illness. 6th. Sheep and rabbits that
have been in contact with the sick herd should also be registered, and
any removal of such should be prohibited until one month after the last
sick animal shall have been disposed of. 7th. All animals and birds,
wild and tame, and all persons except those employed in the work,
should be most carefully excluded from infected premises until these
have been disinfected and can be considered safe. 8th. The losses sus-
tained by the necessary slaughter of hogs should be made good to the
owner to the extent of not more than two-thirds of the real value as
assessed by competent and disinterested parties. 9th. Such reimburse-
ment should be forfeited when an owner fails to notify the proper
authorities of the existence of the disease, or to assist in carrying out
the measures necessary for its suppression. 10th. A register should be
drawn up of all pigs present on tarms within a given arca around the
infected herd—say, one mile—and no removal of such animals should be
allowed until the disease has been definitely suppressed, unless such
removal is made by special license granted by the local authority after
they have assured themselves by the examination of an expert that the
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aninuis to be moved wve sonnd and out of a healthy herd. 11th. Rail-
roud and shipping agents at adjoinine stations should be {orbidden to
ship pigs, excepting under license of the local autliority, until the plague
has heen suppressed in the district. 12th. When infected pigs have
been sent by rail, beat, or other mode of conveyance, measures should
be taken to insure the thorough disinfection of such cars or conveyances,
as well as the banks, docks, yards, and other places in or on which the
diseased animals may have been turned.

Other measures would be essential in particular localities. Thus in
the many places where the Logs are turned out as street scavengers
and meet from all different localities, sudh liberty should be put a stop
to whenever the disease appears in the district, and all hogs found at
large should be rendered liable to summary seizure and destruction.

The great difficulty of putting in practice the means necessary to the
extirpation of the disease will be found to consistin the lack of veterinary
experts. No one but the accomplished veterinarian can be relied on to
distinguish between the different communicable and destructive diseases
of swine, and to adopt the measures necessary to their suppression in the
different cases. Inillustration Ineed only recall the numerousreports in
which what is suppesed to be hog cholera has been found to depend on
lung worms, on any one of the four different kinds of intestinal round
worms, on the lard-worm, on embryo tape-worms, on. malignant anthrax,
on preumoria, or on erysipelas. To class all these as one and apply to
all the same suppressive measures would be a simple waste of the pub-
lic money, but to distinguish them and apply the proper antidote to
each over a wide extent of territory wouid demand a number of experts
whom it would be no easy matier to find. This state of things is the
natural result of a persistent neglect of veterinary sanitary science and
medicine as a factor in the national well-being, and must for a time
prove a heavy ineubus on ali concerted efforts to restrict and stamp out
our animal plagues. It will refard success under the best devised sys-
tem, and will sometimes lead to losses that might have been saved, yet
if an earcest and prolonged effort is made the obstacle shouid not be an
insuperable one, and the Urited States should be purged not of this
plague only, but of all those animal pestilences which at present threaten
our future well-being. _

Respectfully submitted. §

JAMES LAW.
ItTHACA, N. Y., January 2, 1879,
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APPENDIX.
RECORD OF Dr. Law’s EXPERIMENTS.—NoO. 1.

Male white pig, eight months old ; no speeial breed. Formerly fed offal from a slaughter-house.

Date. Hour. | TB(I)J;}pbeé g;}.lre Remarks.
Sept. 30 | 3p.m..... 104.75° T.| Had escaped and was caught after a good chase.
ct. 1| 9%am..... 103. 25
1/6pm..... 1035 ,
21930am.. 102.5
31930am.. 102
5!4p m..... 102.75 Ingculated from quill charged with dried liquid from infected
lung; matter from North Carolina, and five days old; quill
dipped five minutes in solution of bisulphite of soda—:1 :: 500.
6!5p.m..... 103. 25
7111am.... 100
8 | 12noon ... 101.5
9/MNam.... 103.5
10 | 5p.m..... 101. 25
11 | 10a.m.... 102
12 {4 p.m..... 99

‘Was found sprawling upon its belly unable to stand ; breathing slow, deep, pant-
ing, and labored ; snout hot, dry, and of a leaden color; cars and feet warm, bluish,
but without any rash, eruption, blotclcs, or extravasations. Blood appears at the
arms. An hour later this pig died.

Post-mortem examination thirty-six hours after death.—Body. in exccllent prescrvation ;
condition low; skin scurfy along the back; snout livid blue, but withont petechiz.

Digestive organs: Tongue has papille, at its basc reddened ; a similar blush appears
on the fauccs and pharynx.

Stomach and bowels normal.

Liver firm and sound. Kidneys and bladder sound.

Urethra (intrapelvic) deeply congested, almost black, but without any obstruction.

Parasites in abdomen : A few tricocephali (whip-worms) in the large intestines; a hydatid
in the pelvie fascia.

Chest: Pleura normal ; pericardium healthy, with a small quantity of serum.

Right heart: Auricle and ventricle filled with dark clotted blood.

Left heart : Auricle contains a small clot of black blood ; ventticle empty.

Lungs: A great part of these is in a condition of carnification or infarction. This is
confined to definite lobules or groups of lobules, the collapsed, red, fleshy aspect of
which is in marked contrast with the full form and pale pinkish-white color of the
remainder.

The air passages (bronchi and bronchia) contain small portions of the contents of the
stomach which have been vomited up and drawn into the lungs in the last violent
efforts to breathc. The air-passages leading to the collapsed lobules contain large
quantitics of a watery mucus and peliets of worms (strongylus elorgatus) which com-
pletely block them. The obstructed terminal bronchia are dilated, and have their
mucous membrane variously reddened and congested., Around these bronchia the
connective tissue is strengly congested and filled with extravasated lymph, by which
the vessels passing to and from the lobulctts are compresscd and obstructed. In view
of this state of things, the explanation of the process of infarction in the lobules is
easy ; the irritation and congestion caused by the worms in the infested air-tubes ex-
tended to the surrounding connective tissue and the sheaths of the accompanying
blood-vessels ; the exudation of lymph compressed and obstructed the vessels, inducing
stagnation, congestion, and exudation in the whole substance of the lobulce or lobuletts
to which these led. Henec the invariable connection of the infarcted lobule, and the
blocked, congested, and worm-infested tube that led to it.
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ExreErneNT No. 2.

White male pig, cighl aweeks old, smallest of litter.  Formerly fed offal «tf @ slaughter-house,

Date. Hour. ! 103?1)1?5({;?01 TRemarks.
Sept. 30 | 3p.m.....-. } 164.  ©°¥. | Has just come one mile in a wagon.
Oet. 1] 9a.m....... 103. 24
1{6p.m..c.c.n.. 102.5
21930am....| 102
3(....do ....... 101.
S514pm....... 102. |
6|5p. 101 '
711 100. 75 Bowels quite loose ; rain.
8 102. Inoculated from quill dipped in liquids of diseased lungs forty-
| eight hours ago in New Jerscy; quill treated with chloride of
' zine before inoeunlating.
91 11a m...... 101. ‘
10| 5p.m....... | 103.25 |
11| 10 a. m.-..-. | 1015 ‘
12 ({4p.oa....... 105. 25
13 | 12noon ..... 102.75
14 o 104.
15 102.5
16 102.5
17 104.
18 102.5
19 103.3
20 103. Scouring; placed in pen with semi-putrid nlcerated intestime
and manure of diseased pig.
21 |ceeudO oeon,..| 102
22 leeeido oenn.nn 102. 5
23 |....do ....... 102.75
24 |.e..do ceeenn. 103.
95 1uea.dO eunen.. 101. |
26 j.eeodo ceeennn 102. 75
27 |....do ....... 101.
28 |....do....... 102. 25
291930a.m....| 103
30 | 2p.m....... 100. 5
31| 9a.m....... 102.5
Nov. 1{10a. m...... 101.75 |
3(9a. m....... 101. 25 ‘Inoculated with quill charged with liquid from lungs of pigs
having no bowel lesions ; sent from Indiana.
4.c..do.en.... | 102.
51930a.m....| 101
6|10 2. m.v....| 100.5
7" |t @0 aerrerrer | 103.
8l....do e .. 100.9
9(....d0 ceeeea. 100.5
10 |....do ....... 108. 5 Pining; gets lighter daily.
11 {....do....... 102.9
12 |...do el . 103. Wasting, but lively.
13 |....do ....... 102.5 |
14 e dOwerrrrerr 102.2 l
15)....do ....... 102. 8 |
16 {....do....... 102.5
S D 1 102. |
18 |....do ....... 100.5 !
19 |ereemlo-<rrsereies 103 |
20 |...dOeeals 102
21 sd0serererrerrn 102
22 lerendQ meerers 101.75
23 |....do....... 100. 5
24, o X ORTeTretoreTs 100.5
25 |....do....l.. 97.5 }
26 !....d0 ...... i 98. ! Very weak and exhausted ;- surfaee eold; breathing slow and
! - rattling; left its bed, but was unable to get baek without as-
| | gistance. .An hour later breathing seemed to have ceased, but
| when removed for dissection it refurned in a gasping manner;
l : killed by bleeding.
b

Dost-mortem examination.—Skin: Pale, bloodless, withered, and inelastic, covered
almost universally with black eonerctions or mnhealthy-looking and thiek, dirty,
white scurf. Snout bencath the nostrils blue, but not ecehymosed.

Digestive organs: Tongue healthy ; beneath the right tonsil is a eonsiderable collee-
tion of dirty, grayish-yellow, cheesy matter, consisting of pus-cells and mneh granular
matter.

Stomach : Moderately full, contents fetid and slightly acid, firmly adherent to the
mucous membrane, and bringing off part of the epithelium when detached. The mu-
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cous membrane on the great enrvature is congested, aund beurs several patehes of deep,
blood-red extravasation.

Small intestines : Red and eongested throughont. The contents are smallin qnantity
and dry, being collected in dry masses at considerable intervals, and partly frothy.
The duodennm and first half of the jejunum contains twenty-two ascarides (. Suille),
one extending to 11 inches in length. At different points the bowel is eompletely
bleeked by the rolls of these worms.

Luarge intestine: 1lio-ewcal valve normal. Caenm and eolon, like the small intestine,
congested throughout nearly its whole extent, with patches of extravasation and ero-
sion at intervals, but none of the characteristic sloughs nor nleers, with thick indn-
rated bage. The ciecnm and upper portion of the colon contains thirteen whip-worws
(tricocephalus crenatus), their heads firmly imbedded in the mucous membrane, and
requiring eonsiderable force to withdraw them.

Liver: Small and of healthy aspect. Gall-bladder full of a dark-green, tenacious
bile. Spleen small, black, and somewhat soft. Pancreas normal. DMesenterie glands
apparently little altered. Some were slightly congested.

Kidneys: Normal. In the prepuse is a slight, fetid, coneretion-like false membrune.

On the omentum are two hydatids.

Respiratory organs : The whole interior of the larynx is of a dull brownish-red, ex-
cepting where eovered by an extensive false membrane. Along the npper wall of the
windpipe, where the ends of the eartilages overlap, is a false inembrane about a third
of an inel in breadth, and exteuding from the larynx as far as the lungs. This has a
firm consistency, and a dirty yellowish-white tolor, tinged with green, and stands out
prominently fromn the adjacent mucons membrane by an abrupt margin on each side.
Under the microseope it is seen to consist of large qnantities of granular matter, gran-
ule cells, epithelial and pns corpuscles, blood globnles, and numerons crystals. 1t also
contains eggs of the lung-worm beneath this morbid product.

Lungs: Whole anterior lobe of the right lung carnified, of a deep-red color, and sinks
in water. The special bronehus for this lobe, and its divisions, are filled with a tena-
cions mneus, but contain no worms. Several lobnlettes in the anterior lobe of the
left lung are in a similar condition. On the posterior border of each Inng several lob-
ulettes are consolidated, being of a dirty-gray color and semi-transparent. They pre-
sent, in short, the appearance of pulmonary cedema. The bronchia leading to these
lobnlettes are completely filled with a thick mnens and nnmerons worms (strongylus
elongatus) and their eggs. .

The bronchial lymphatic glands appear normal.

Blood: The blood is very black, eoagnlates slowly but firmly, and without buffy
coat, and has its globules full-sized and ronnded. The right side of the heart beat,
when touched, for nearly five honrs after the death of the animal, and of its removal
from the body.

ExrrrIMENT No. 3.

White pig, eight weeks old; no special breed.  Has been fed on raw offal at a slaughter-house.

|
Date. Hour. Te;?plfgfll;‘}m Remarks.
Sept. 30 | 3p.m....... 103. 5 F.| Has just come amile in"a box-wagon.
ct. 1 |%a m....... 103
1 6pm.......| 102.5
2{9a.m.......| 101.5
3]....do....... 101
4 Moo, S B | ACPEEEE P Ay No observations.
5| 4p.m....... 102. 3 Blood taken from saphena vein for cultivation experiment; then
inoculated with quill-poiut charged with liquid from diseased
lung, five days old, from North Carolina.
6|5p.m....... 103 Slightly costive.
7{1la m...... 100.75 Bowels natural.
8| 12noon ..... 102.5
9 11a. m...... 102.5
10 Hp.m....... 103
11 | 10a. m...... 103
12 ' 4p.m....... 104
13 12 mnoom ..... 103 Dung very fetid.
4 4p.m....... 104.25
9 ' 10 m...... 102. 25
16 ....do....... 101. 5
17 |....d0 ....... 103. 25
18 |....do ....... 103
19 [....do - .eo.- 102.73 .
20 |-.-.do....... } 103 Inoculated with putrid intestinal ulcer from diseased pig in
\ New Jersey.  Yed a portion of same,
21 |....do ....... 100
22 (....do....... 101.5
23 {....do....... 102.25
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EXPeErIMENT No. 3—Continued.

e e e = = o —

Date. Hour. ‘ Ieﬁ}"ﬁaﬁ}‘.’ B Remarks.
Oct. 24 | 10 a. ‘ ..... I 101° . | Appears to suffer from introduction of thermoneter.
25 |. ... do".____. 102. 5
26 | 9a.m....... 100.5
27 1....do ... 101
2102 moo.... ! 101. 5
29 1 9.30a.m | 100.75
30 | 2p.m. ... ‘ 102, 25
31 (9a.m ... 102.5
Nov. 1 |10a.m..... . 101. 5
LN P No observations.
3 9%am....... 100. 25 Inoculated with dricd diseased iniestine sent from North Caro-
lipa. Dried in sun and air.
4 ..o -cee... 101
5|93am.... 101.75
6|10a. m...... 101.75
7 l...do....... 103
8....d0 ccunn.. | 102
9|....do_...... 100. 5
10(....d0o:...... 104.5
11 j.--.do o cennn. 102.5
12 |....do . ...... 102.5
13 |nercd0 cemermrs 103
14 |-...do ....... 103.6
15 {....do ....... 103
16 |....do ....... 103.5 Limited pink papular eruption on skin.
17 |-...do ....... 1 103
18 |....dO ceean.. | 103
19 [....0 ....... 103
20 |....do ....... ! 102.5
21 [.oo0 eeens L101
22 |....do....... | 102.5
23 |....80 -...... 102
24 |....do ... 181.5
25 1....40 .. ... 102
26 |....do ....... 103
27 |....do ... 104
28 {....do ....... 104
20 |.... G0 ....._. 101. 75
O T T Killed by bleeding.

Post-mortem examination.—Skin: The seat of some papular eruption and black ineras-
tations, but withont any patehes of purple.

Digestive organs : Mouth and throat sound.

Stomach : Is mottled, of a dark brown along tho great curvature, but without any
extravasations or erosioas.

Small intestines : Has scveral limited patches of slight congestian, but no erosions.
It consains twenty ascarides.

Largc intestines : Shows some slight congestions, but no slough, eresion, or ulcer.
A dozen whip-wors are present in the cwecum and colon.

Mescnteric lymphatic glands : Generally healthy, but a few were unusually red and
congested near to the eongested patclies of the small intestines.

Hydatids : 'The abdomen contains eight of these.

Liver : Firm and of nearly a natural appearance.

Spleen and pancreas: Sound.

HKidncys : Have cortieal substance blanched, but are firm and apparently sound.

Lungs: Have some lobulettes solidified red, impervious to air, and sinking in water-
In the main terminxl bronchia towards the posterior part of the lungs are numerous
worms (strongylws elongatus), though not always in the air-tubes leading to the con-
solidated lobulettes.

Hcart: Sound.

Lrain: Sound.
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EXPERIMENT NO. 4.

White female pig, eight weeks old ; no special breed.  Formerly fed or raw offal at a slaughter-
housc.

Date. Hour. Te§p§53§?e Remarks. b

—_ b — - - e e

103.75 9 ¥, | Just come one wile in a wagon.
102,75
104
102
100.5
102.
101
103 Boels quite loose.

101. 5 Tooculated with quill charaed with lung-fluids of a pig that had

| died suddenly in New Jersey. Virus one day en quiil.

104 ’.
102.7 |

104. 25 ‘Scouring. Cold north gale, rain and frost.
105 ~ Do.

104 Skin covered with purple and blaclk, spots with red areola. The
cuticls or black spots is dead and easily scparated.

Extensive purple bletches on ears, flanks, and abdomen, and a
pink rash one to two lines iu diameter; appetitp poor.

14 ,
2251 10a.maa.... 106 Killed to-day by bleeding.

Post-mortem examination.—Has Treen purging ; feces fetid anrd bright yellow.

Skin : Nearly covered with blnck sprofs of from one to two lines ir diameter, and
ovidertly formed by sloughs or small neerotic patches of euticle, infiltrated with blood
and dried up. The median line of the belly between the rows of teats is almost de-
void of these spots.

A purple rash in spots averaging onc line across exists in different parts of the body,
but is most abundant on snout, ears, buttocks, root of tail, and limbs, especially on
the lower parts and innersides. At certain points, as on the pendant half of the ears,
on the hocks, in the region of the arms, and on part of the snout, there is a uniform
leaden discoloration. The inner sidesof the armshave similar but more circumscribed
patches.

Digestive organs: A deep purple blush extends along the line of papillee on the right
border of the tongue. Similar spots exist in the posterior nares. Salivary glands are
pale and nermal. The guttural lymphatic glands have spots of congestion on their
surface, but not extending into their interior.

Abdomen : No effusion. Three hydetids are found atfached respectively to the
posterior surface of the ctomach, to the back of the liver, and to the mesoeoleu.

Stomach : Full of andigested food, yedow at pylorus. No marked congestion nor
softening. No parasites.

Small intestine : Duodenum withoot extra vascularity; its epithelium gray, pig-
mentcd, and easily detached. Jejunum and ilinm had ewrcureseribed spots of conges-
tion one-half inch in diamecter on an average, and in one case slightlv eroded.

Large intestine : Ceum presents three ulcers, each one-fourth inch in diamcter, hav-
ing a circular elevated mass of dirty-white deposit, apparently non-vasecular, and a
very slightly reddened base. The matter on the surface of the ulcer consisted of cells,
round, angular, and of othor forms, muel granular matter and myriads of round and
linear moving bacteria. None of these ulecers appear to be sitnated oun the solitary
glands. The same remark applies to the eongestions and erosions of the small intes-
tines. Colon andrectum natural.

Parasites : The small intestines covtain three ascarides (4. Swilla). The colon con-
tains a young whip-wori (tricoccphalus crenatus). 'The coats of the intestines at the
points of ‘congestion and clsewhere were carcfully examined for parasites, but without
result. The museular tissue of the diaplhragm was also examined in vain.

Liver : Two small cysts, each one-half line in length, exisé on the xuiddle lobe. They
Lad thick fibrous walls and liguid eontents in which the microscope detected cell forms,
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Tho general substance of the liver is firm and natural, a fow acini ouly isolated and
in groups, being congested. The color predominates in the conter of the acinus. The
liver cells are grannlar,

Gall-Dladder : TIs full, but not to excess, with Dbright yellow bile. The bile-ducts in
the liver are also full.
Pancreas : Normal, pink. Pancreatie lymphatic gland blotched ; deep red on the sur-
faco.

Kidneys : Normal, nnless it bo in extra pallor of the cortieal substance.

Chest : Heart, right auricle and ventriele eontain elots showing a buffy eoat. Left
auricle and ventricle empty. A few peteehia exist on tho septum ventriculorun.

Lungs: Petechia exist on the pleura. A number of lobulettes are solidified or in-
farcted, and of a deep red flesh color. The lhronchia leading to such lobulettes are
blocked by numerous worms (strongylus elongatus) and their eggs, embedded in an
abundant tenacious transparent mucus. In some eases the bronehia appear dilated,
the mucous membrane conjested, and the epithelinm degenerating, round and ovid
granular cells predominating in its strueture. There is no visible stasis (coagulation)
of blood in the ecapillaries of the bronchia. The worms are confined to the smaller
bronchia, and are only excoptionally found in the otherwise sound portions of the
lungs.

Blood : 'That from the gluteal vein contains no bagteria nor freo hoematine so far as
can be detected. Red globules are crenated and shrunken.

ExprrIMENT No. 5.

Female white piy, eight weeks old, no speeial breed. Formerly keptonraw offal at a slaughter-
house.

Date. Hour. Te(;n%pbegg?.lr o Remarks.

7 7
103.75° F. | Just bronght one mile in a wagon.
103.75
103
102
101.5
102. 25
102 Inoculated with a quill dipped in liquids of diseased lung (five

days old). Before the inoculation, quill was dipped ten seconds
in solution of carbolic acid : 1 :: 500.

Tepeed
EEEBBEE

.

IO OwWw

K

7 11 a. m. 103

8 12 noon. 103.5

9 11 a. m. 103.75
10 5p. m. 104

11 10 a. m. 105 Bowels gatural, Lively.
11 5p. m. 105 Lively. Hungry.
12 4 p. m. 103.75
13 12 noon. 104.3
14 4 p.1n. 102.25
15 10 a. m. 104
16 |....do ..... 105
17 {....do ..... 104 | Coughs.
18 |....do..... 104.25 Bowels loose. Teces fetid.
19 {....do..... 103.75 Scouring.
20 ....do..... 103 Inoculated with substance of a firm intestinal ulcer, sent from
| New Jersey, and slightly putrid.
21 |....do..... 102.75
22 { odo..... 103.25
23 |....do ..... 103. 75
24 .do..... 103
25 ....do..... 102.25
26 9a. m. 101
27 ....do..... 102
28 10a.m 103
29 9.30 a. m 102.75
30 Sp.m. | 103 . .
31 9. m. 103.75 A slight pink rash on skin.
Nov. 1 10 2. m 101.5 -4 . .
3 9a.m 102 Inoculated with intestinal mucus and ulcer from Illinois, very
slightly putrid.
4|....d0..... 100.75
5 9.30 a.m. 101.5
6 10a.m. | 101
7 eccido .o 108,25
8{....do..... 102.5
LUl T [ ! 101
10 ’ w00 rorrers 104.75
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ExreriviNT No. 5—Continned.

Date Hour. Togrflplfggg}'xro Remarks.

Nov. 14 10 2. m. ‘ 104 =TI | Shedding black secales, leaving red conical papules.
15 |krererdd @, o cxexete ‘ 103.75 | Abundant pink papular cruption. excessive between the thighs.
16 |....do -.... 103. 8 |
17 |....do -.-.. 104
18 |....do..... 104
19 {....do ..... 104
20 |....do ..... 193.75
21 |....do ..... 103.2
22 |....do..... 103
23 [....do -.... 102.75
24 |....do ..... 103.2
25 |....do ... 103.8
26 |....do ..... 104
27 |....do ..... 103.5
28 |....do..... 104
29 |....do..... 102
30 |....do..... 103.2

Doe. 1 (....do..... 102

2....do ..... 103.2 )
3|.-.do ... 102.5 Killed by bleeding.

R T

Post-mortem examination.—Skin : Presents many papules or slightly pink conical ele-
vations, just raised enough to be felt by the finger; also black coneretions like pin-
heads and up to twiee or thriee that size. It is, however, much cleaner than it was a
week ago.

Di{]es?ive organs : Mouth normal, likewise the pharynx, larynx, and adjacent lym-
phatic glands.

Stomach : Has its mueous membrane dark brown along the great curvature, but with-
out any cxtravasation, uleer, or reeent lesion.

Small intestines: Have a-few spots of congestion, but these are very circumscribed.
They contain twelve ascarides.

Large intestine : With few and slight patehes of congestion. No enlargement of
Peycr’s patehes, nor solitary glands; no erosions. The ca@eum contains six whip-
worms.

Lymphatic glands of the mesentery are mostly gray on the outside from pigmentary
deposit, but normal in their interior. The pigmentation is evidently the result of a
former blood extravasation, as is so constantly seen in the earlier stages of the disease.
The blood coloring matter is being transformed into black pigment, as a concomitant
of convalescence.

Liver : Presents several hard yellow eoncretions as large as peas, also spots and
patehes of purple. Similar rounded yellow conecretions are found in the mesoeolon.
They are covered by a retieulated membrane, and are probably the remnant of some
parasite. Gall-bladder very full (the pig had been killed fasting), bile green, glairy.

Spleen and pancreas : Normal,

Kidneys : One contains two hydatids ; exeepting marked pallor of the cortical sub-
stanee they are otherwise normal.

Hydatids : Nine of these are found in different parts of the peritoneum.

Heart: Right side normal; contains a small clot.

Left ventricle: Has numerous patehes of extravasation, of a deep claret color, sit-
nated mostly on the carne columne and musculi papilaries. These have their seat in
and beneath the serous lining, and barely extended into the muscular substanee. The
margin of the bieuspid valve is slightly thiekened.

Lungs : Have avery few red consolidated lobulettes; of the remainder many are only
partially dilated, though they have nearly their normal color.

Parasites : The terminal main bronchium of the right lung eontains from thirty to
forty worms (Strongylus elongatus). The lobules corresponding tothis Bronehinm were
slightly eollapsed, but not consolidated nor eongested.

Lymphatic glands of ehest almost unchanged.

Drain : Healthy.

A microseopie seetion from a petechia on the heart showed, in addition to the bloeked

capillaries and blood extravasations, a fine example of the curious ovoid parasites
long known as Rainey’s cysts.

6 swW
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Exrermext No. 6.

Malcwhite pig, cight weeks old ; no special breed 3 has been Titherto fol veae aflel af @ slaughter-

house.
2 >
Date Hour Temperature Temark
J of body. ACTHATKS.
Sept. 30| 3p.m..... | 103° T, Has just eome oue mile in a wagon,
ct. 1}9%a. m..... 103. 25
1|6p.m.... 103.5
21930 am. 101,75
3l....do..... 101.5
5|4p.m..... 102.25
6!56pm..... 100
7111am... | 103.25
8| 12noon...; 102.25 Inoeulated with quill dipped in pulmonary exudation of a pig that
?ad been siek for a week or two. Infccted quill sent from New
ersey.
9|1lam.. 101L.5 leetum very red, and blecds casily.
10 | 5p.m..... 103.75
11| 10am... 102
12 4p.m..... 102.5
13 | 12 noon 102
14 |4p.m..... 104
i5/10am... 103
16 [ere 2O rerrr 103
17 |....do ..... 101.95
18 |....do..... | 103
19 {....do ..._. 102
20 |....do ..... | 102.5
21 |....do ..... 103.5
22 .do ... 105
23 |....do..... 103.5
24 ....do..... 104 Shows extensive blue patehes on ears, flanks, and belly; alsoa
pink rash, spots one to two lines in diameter. Appetite im-
| paired.
2% 45 Pr Dy = 105
25 10am... 105. 25
25| 6p.m..... 105.75
26| 9a.m..... 105 Off feed, but active; ears partly purplo; feecs dark but moder-
ately firin; struggles when the thermometer is used.
26| p.wmb..... 104.75
27 %9a.m..... 105 Xars eold, livid in their outer half; pulse 120 per minute; breath-
ing natural; is bright and feeds when up, but is inelined to lie,
| and shows much weakness; has always resented handling, but
| to-day, when eaught, throw itsclf on its sido and lay to have its
| temperature taken.
28! 10a.m 103.5 Costive; dung in firm round balls, but of zood color, and not spe-
cially oftensive ; 1uns around readily, but isweak; diseoloration
} mainly on ears.
2919.30a.m..| 10L3 Still eostive; ears eold and very blne.
30! 2p.m..... | 106 Weak on limbs; ears very dark purple; leps, tail, and rump badly
‘ blotched; bowels eostive; dung in yellow balls.
311 9am..... I 103.75 Skin extensively blotched with davlc purple ; bowelseostive; weak
\ on limbs, espeeially the hind.
Nov. 1 |10am....| 103.73 Very weak; disinelined to move; sways on it hind limbs when
‘ ‘ I up; bowels guite soft.
3({%am.._.. 99.75 | Very dull; weak; evidently sinking; pulse 132 per minute; grits
‘ | itsteeth continually whenup; breathing slow; nervous tremors
| | and jerking eonstant.
J3l6p.m..... 99.5 | Evidently delitious; sereams when its door is opencd, or when
| approached or touchbed: stands with difliculty. Laving its hind
feet drawn forward to the level of the fore, o1 in 1ront of them;
|  museular jerking constant, and previnis us {from taking the
pulse; no grinding of teeth; has not eaten since morning.
4 Found dead.

cceegocmcc .-

—y—

-

Saam S

Post-mortemexamination, November 4.—Skin : Almost universally ~carlet, passing todark
purple on ears, belly, and hoeks. Inner sides of the fore-arms and thighs have the skin
white, but blotched with indelible purple spots onc-half to vue line in breadth. Many
of thiese spots have a dark red or purple areola, with a firm black central scab or
slough, evidently resulting from extravasation into the cuticle and superficial layers
of the true skin. A seetion made perpendicularly to the surface shows much redness
from blocked branching blood-vessels, espeeially aronnd the hair follicies, and numer-
ous minute spots of blood extravasations.

The snout is of uniform dark red, but with decper purple spots incffaceable by

pressure,

Margin of the arms deep purple, almost black.
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Digestive organs : Tongue, left border has an extensive slough near the tip. 1ight
border has a number ot firm elevated points, with purple arcola and yvellow centers.

Soft palate : Lower or buceal surface has its follicles deeply stained with biood and
surrounded with purple areola ; somo follieles are filled with a yellowish material.

Right tonsil : 1s swollen and has its ducts distended with a thick, tenacious, {rans-
parent mucus, containing great numbers of rounded granular cells.

Throat : Epiglottis bears spots of congestion ineftaceable by pressure.

Gullel : Tlealthy.

Stomach : Moderately full; acid. The mucous membrane on the great eurvature
presents patches of extravasation and erosion, the latter varying from one to three
lines in diameter. Contains a worm (ascaris Suilla).

Small intestine : Contains twelve ascarides, one as much as ten and one-eighth inches
in length. The mucous membrano presents along its whole courso patches of redness,
congestion, and softening, which are especially numerous and extensive towards its
lower portion.

Ilig-cawcal valve : Bears a sloughing ulcer comyletely encircling it.

Cecum : Contains a number of uleers with white sloughs, many of them confluent,
and forming bands or belts tending to encircle the gut, being situated on the summits
of the transverso folds.

Colon: Tho anterior portion is much uleeraled, soinie of the ulcers being confluenk
and tending to form treasverse bands as in tho ciccuu, while others are mere circular
masses, two or three lines in diameter, with white necrotic center, and very little
vascularity around tho margin.

Rectum : Has patehes of congestion and extravasation one line and upwards in
breadth; in the case of one, advanced to the formation of a firm white slough and
uleer as in the cecum. Close tothe anus the entiro mucous membrane is very deeply
congested and thickened by exudation and extravasation.

Parasile: The ceeum contained one whipworm (Lricoceplalus crenatus).

Parasiles in the peritoneum : In the eavity of the abdomen were found twelve lhydatids
in connection with the liver, stomach, omentum, mescutery, meso-celon;, and pelvic
faseia. Threc others were Jodged in the perineum near the urethra.

Hidneys: Softened slightly and of an unusual pallor in their cortical portion.

Bladder sound. Intrapelvie urethra deep red, almost black, from petechial extra-
vasation. '

Urine about two ounces, turbid, strongly acid, albuminoug; density, 1020; uvea,
2 per cent.

Chest: Heart has a gelatinoid material filling the auricula-ventricular groove simi-
lar to that seen in No. —.

Right heart has a considerable buffy clot in both auricle and ventricle. Left auricle
contains a small clot, almost the entire substance of which is pale or buffy. It further
contains some very dark fluid blood.

Lungs: A few lobulettes only are infarcted or consolidated. In all eases the bron-
chia leading to the consolidated lobulettes are blocked by worms (8. elongatus). The
other bronchia are clear of worms excepting in the immediate vicinity of the infarcted
lobulettes. The great bulk of the lvng is healthy, and of a soft whito color, slightly
tinged with pink.

Parasites: Attached to the pleura were two Lydatids.

ExXreERrIMLNT No. 7.

Female pig, cigit weeks old, no speeial breed. Iormerly fed raw cffal at a slaughter-house.

T 0 -

i " Temperature : )
Date. Hour. of body. Remarks.
i | ki 4 € Al
Sept. 30| 3p.m..... ! 103.75° ¥. | Has just come one mile in a wagon.
Gct,. 1|9%a.m..... 103.3
1| 6p.m..... 103
2)1930am.. 102
3loecudo oo 100.75
5|4p.m..... 102, 2
6| 5p.m..... 103 Inoculated with quill eharged with inaiter from diseused Inog
from New Jersey, six days cld; quill treated with solution «l
copperas : 1 :: 500.
71 1la.m....| 104
8 12nooa ...| 103.25
9)11a.m.... 104. 20
10 | 5p.-m..... 103. 25
1 | 1% a. m.... 105.75
1 | 5p.m..... 105.75
121 4p.m..... | 104
13 | 12noon ...| 104
14| 4p.m..... | 103,75
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EXPERIMENT No. 7—Coutinued.

Date. Taiit. iTcn}pcrature

I
of body. | Remarks.
— I -~
|
Oct. 15 {1la.m..... 107°T, i Lively; good appctite.
16§ 10a. m....l 165,75 I
17 Jeeeudo ... 102.25 |
18 |0 ... [ 10425
19 |....do 103 .
20 |..-..do 103.75 Scouring.
21 |....do 104.75
22 |....do ..... 104. 25
23 |....do ..... 105. 50
24 |....do..... 105 | Slll)mﬁ's blue patches on the rump and flank, and a red rash on
\ elly.
24 | 5p.m..... 105.5 &
25 |10 2. m... 106. 5 Pulse 108 per minute. WWill scarcely move from bed.
25| 6p.m..... 104.75 Very dull; skin hot.
26 [9a. m..... 103 Dull; lies much; does not struggle when handled; ears deep
purple; bowels loose; dung fetid ; skin cool.
26 | 6p.m..... 105.5 Dnull, very hot skin.

27 |9a.m..... 107 Skin very hot, hips stained with feces. Defecations semi-fluid,
dark greenish, with clayey aspect, and fotid. Pulse 160 per
minute. Breathing 28 per minuto; decp, rather labored;
i wheezing inspiration, terminated by a snore. Can scarcely be
roused, and erouches in the litter at onco when released.
28 {10a. m....| 104.5 Scouring. Feces offensivo. Lies eonstantly on belly. When
lifted hangs helpless with no attempt at stru%gling. Diseolor-
ation is very marked on ears, snout, belly, and thighs.
29 |19.30a.m..| 102.75 Ran from bed to avoid being caught, but hangs helpless in hands
when liftcd. Feces very soft; fetid. Skin more deeply col-
ored than before, but cool.
301 2p m..... 90.75 Very sick; stupid ; stands constantly with fore limbs drawn
back and hind advanced, so that all four feet meet. Flanks
hollow. Skin on discolorations very deep purple, almost black
on rump. Bowels loose. Fetid.
31{9a. m..... 94.5 Lics in stupor, with limbs and body jerking evcz;irl instant,.
Breathing slow, sighing, rattling. Feces and urine discharged
involuntarily, and have soaked the left (lower) thigh, whieh,
in eonsequence, shows a much brighter red than the other
parts of the body. The general surface, excepting some white
patches inside the arms and thighs, was of a dark purple, al-
most black on the ears, snout, median line of the abdomen,
i rump, and hocks. Xilled by bleeding.

Post-mortem examination.—Blood: Scanty; that from axillary vein is neutral or
slightly alkaline. Red globules deeply erenated and shrunken very disproportion-
ately to the white globules, which are large and rounded, but appear defieient in
numbers : 1 : : 80.

Skin: Section of the blue skin of the ear shows eutis, euticle, and bristle follicles
deeply congested, most of the eapillaries becing bloeked by eoagulated blood, and
microseopie extravasations appearing at short intervals. The rcd globules in this
part are tull, rounded, and of the usual size.

Digestive organs: Tongue has a series of white sloughs along its tip and right margin,
resembling those of the intestines, being yellowish-white, laminated, non-vaseular,
and with very slight eongestion and redness around thiem. Mieroseopieally these
sloughs are eomposed of epithelial eells with much granular matter. In one a eentral
red spot presents stagnation and coagula in the eapillaries and microscopic extravasa-
tions. It is manifest these form in the same manner with the sloughs in the intestines.
Circumscribed spots of the mueous membrane become the seat of congestion, resulting
in eoagulation of the Llood in the eapillaries and exudation and extravasation alike
into the epithelial and sub-epithelial layers, leading to thiekening and induration of
the deeper strata, and death of the more superficial ones.

Soft palate: The buceal or lower surface bears a similar slongh, while many of its
follicles are red, swollen, and filled with a yellowish-white (clicesy?) matter.

Throat: The laryngeal surface of the epiglottis is congested, the redness being in-
efiaccable by pressure. The mueons membrane on the back of the right arytenoid
cartilage bears a four-lobed warty looking exerescence lile a small pin’s head, which,
under the mieroscope, discloses only ronnd granular cells and frec granules,

Abdomen, Stomach : This eontains a few ounces of half-digested food. This, together
with the lower portion of the gullet, is of a decp yellow hue, apparently from regur-
gitated bile. No marked congestion of the mucous membrane.

Small intestine: Shows eireumseribed spots and patches of congestion and small
petechia, but no erosions.
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Large inlestine: One sloughing ulcer on the ilio-ciecal valve, three on the ciecum, and
@ cousiderable number in the eolon.  'Tlie colon and rectwin also hore nuuiercus paiches
of cxtravasation one to two lines in diameter. The last inch oi the reciuin i of an
uniformly decp dark red. The mucosa and sub-mucosa are alike gorged with blood,
and al one point a bleeding pile projects into the passage.

Liver, pancreas, and spleen are firm and scemingly healthy.

Iidneys : I'irm and apparently sound; corvieal part rather pale,

Bladder : Sound; moderately full,

Urine: Strongly acid; density, 1026; albmminous; urea, 32/, per cent.

Purastles in abdomen: Attached to the peritoneun of stomach, liver, and spleen are
seven hydatids.

Chest: Right heart contains clots; left licart empty. Auricwdo-ventrienlar furrow
filled with a gelatinoid material, whicl, nnder thie microscope, appears as aloose fibrous
stroma, its open meshes filled with a nearly homogenecouns material, together with a
few fat cells, granule cells, and abundant capillary net-worlk filled with uncoagulated
blood. The white eorpuseles are mmore abwnlant in these than in the axillary vein.
No parasites nor ova could be found in this gelatinoid material.

Lungs: Mostly healthy. Isolated lobules and at certain points a few adjacent ones
are infarcted and solid, and all such have their bronehia filled with worms (Strongylus
elongatus) and a thick mmucous. The plugged bronchia are mostly dilated, and on the
mucous membrane of one such is a white patch about @ line in diameter, resembling
the sloughs on the intestines, but not so thick.

EXPERIMENT No. 8.
W hite pig, eight weeks old; common breed. IFormerly fed raw offal.

Date. Hour. Teﬁpl;)gg?‘“e Remarks.
Sept. 30| 3 g 37 IR 104° F. Just come a mile in a wagon.
Oct. 1{9a.m....... 103
1/6p.m....... 103
21930am....[] 1015
3|9%am....... 101
4, *) *) , ,
5|4p.m....... 98.75 Pigs in next two pens inoculated. Was found between door
and bars, where it could not move.
6| 5p.Mm.aannn. 99 Again between door and bars.
@ | 11 8 miseeerrs l 99 Costive.
8| 12noon..... 101
9|11 a.1m...... 104.5 Still very costive.
10| 5p.m ... 102.75 Bowels natural.
11 | 10 a. m...... 102.5
12 | 4p. m..c..... 103. 25
13 12 noon ..... 103 Feces fotid.
14 | 4p.m.c..... 104
15 | 10a. m..._.. 105 Lame in right fore limb.
16 |c.c..dO cnennn. 104. 25
17 |....dO can... 103.5
18 |....do .eun..n 101.5 Scours. Feces fetid.
19 |....do -oaoe.. 102. 5
20 |....do .o..... 103.75 Pigg in adjacent pens reinoculated.
21 |..-.d0 <caunnn 104.25
22 ... d0 ceacnaan 103.5
28 |....do ....... 108. 75
24 1...do -uann.. 103
25 |eoado ool 103 Placed in new pen, with infected pen on each side.
26 |....do ... 163
27 1 9a. m....... 103
28 10a. m...... 103
2 1930a m....] 1053 Slight cutaneous rash
30 | 2p.m....... 104 Lively. :
31 | 9a.m....... 104.2 No skin eruption.
Nov. 1 ;10a.1mm...... 105.75 Still looks well.
319a. m....... 104. 8 Stiff in hind limbs.
3 6p.mMaca.... 104
4 9n.m....... 103 Placed in pen just vacated by dead pig.
51930 m... 101
61 10a. m...... 103.5
7lodo .ol 102.75 )
8 leeendo aooinls 102.6 Dull; no appetite; skin covered with black spots one-third to
one line in diameter. Right ear has purple spots.  Killed by
bleeding.

*No observation.
Post-mortem exemination.—ST:in : Neaply covered with black spots from one-third toone
line in diameter, consisting of minute sloughs of epidernis, infiltrated and discolored
with blood. In a number of these the subjacent layers of frue skin are congesied,
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and cven the seat of microscopic extravasations of blood, while in some cases the
blz]wk necrotic euticle is eovered by a dried erust of esuded lymph of a dark brown
eolor,

The right earis of a deep purple eolor, and purple patches of various sizes are found
inside forcarms and thighs, onthe hocks, and beneatli the ehest. Inthese purple patehes
the truc skin is the seat of extensive congestion with stagnation and c:oa.gulutmn of
the blood in many of the eapillaries, and numerons microscopic clots of extravasated
blood, while all the tissues are stained with heematine. .

Blood : That from the jugular is very dark and forms slowly a soft diffluent elot;
red globules 1round and large. That from the carotid is erimson, and elots quickly and
ﬁrlmly; red globules erenate, small and shrunken, Blood from both vessels is slightly
alkaline.

Tongue: On the posterior third of the right Lorder is a purple spot one-half line in
diameter, which eannot be effaced by pressure. Under the mieroscope this shows the
same congestion and miecroscopic extravasations with the spots on the skin. The
conical papills on the upper surface of the organ near its base have their tips of a
very deep purplish red. .

Larynx: There is purple punetiform diseoloration on the posterior surface of the
epiglottis, whieh cannut be removed by pressure.

Lymphatic glands: Those around the throat are deeply staincd with blood, some only
superfieially and some throughout. 7This is true also of the glands of the ehest, groin,
and abdomen, but especially of the mesentery. In several eases the glands appcar to
beenlarged. Microscopically, they present eongested eaypillaries filled with coagulated
blood, minute extravasztions, and a profusion of granules and granular eells.

Abdomen—parasites in peritoneum: Two hydatids were found respectively in the omen-
tum and mesentery.

Stomach: Well filled; great eurvature of a deep dark red; contents strongly acid.

Small intestine: Congested in some parts, but with no observed extravasation nor
deep diseoloration; econtents not abundant, bvt at intervals stained of a deep biliary
yellow, and with excess of mueus throughout.

q IZ;iol—lccecaZ valve: With Peyer’s follicles dilated, and contents in some slightly yel-
owish.

Cacum: Close to the ilio-ceeeal valve a considerable erosion, with raised center and
margin, but no excess of vaseularity.

Colon: Six inches from the cweecum is a sloughing ulcer,one and one-half lines in
diameter, raised above the adjacent membrane, the superfieial laye:s being of a dirty
white eolor in the center, and non-vaseular, while around the margin of the uleer is
no marked redness.

Liver, colon, and rectum: Several extravasation patches averaging one line in diam-
oter, bright red, and evidently quite recent.

No intestinal parasites.

Liver: Firm; solid; eonsiderable porticns are of a deep purple hue, the deep color-
ation being mostly eonfined to the center of the acini.

Kidneys: Cortical portion soft and of a very light brown, almost parboiled, appear-
arce. Papille and medullary parts of a very deep red.

Aluscles: Contained no parasites.

Lrain: Normal.

IEXPERIMENT No. 9.

Female pig, cight weeks old; breed, Chester T hite.

Temperature g =
Pate. Hour. of body. Remarks.
Nov. 51930z2.m....| 103.75°F.
6i10am...... 2.7
T |reerdd e 103.75 Inoculated with part of small intestine of pig that died Novem-
Lrr 4, the virulent product having first been brought for five
n.inutesin contact with asolution of chloride of lime (:1::500).
8 ....do....... 100.75
9 ....do....... 101
10 ....do -.ene.n 104
1 ....do ....... 105
121....d0 caun-.n 105 Costive.
12 ....do .eeo... 104 Bowels loose.
14 A0 Lerererererd 103.8
15 ....do .aeennn 104.6
16 Lcemd© =pemeen 104,75
17 |- 80, -errerers 104 Scours.
18 l....do ....... | 105
19 ....do....... | 105
20 |....do .-..... 105 Skin hot.
21 f....do....... 106 Killed by bleeding.
. | it " -
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Post-mortem cxamination, November 21, 11 a. m.—Body in good conditiomn.

Skin : Almost devoid of eruption. The ecars alone present inereased vascularity,
with a moderate blush and excess of scurf.

Digestive organs : Natural alove the stomach. Guttural Iymphatic glands in part
congested and the seat of microscopic blood extravasations. Stomach mottled of a
deep brown for a span of two and onc-half inebes by three inches along the mueous

membrane, covering its greater curvature. Contents abundant, intensely acid, and
fumes with ammonia.

Duodenum : Bears a small erosion ncar the pylorus.

Jejunum and iliwm: Have patches of eongestion and microscopic extravasation at
intervals.

Llio-cacal valve: Has its edges thickened and of a dark bluish gray. Many follicles
in Peyer’s patch eovering the valve are distended with a yellowish-white product, but
there is no extra vascularity nor erosion.

Cacum, colo, and rectwin: Bear at intervals patches of congestion and microscopic
extravasation in the mucous and submueous layers, over which the epithelial layer is
goftencd and casily detached. No ulcers arc found.

Liver : Discolored in parts by blne punctiform spots involving individual acini or
several adjacent ones. Toward the lower margin of the gland the deep redness is
mostly confined to the eenter of the acini.

Spleen: Scerus large, but not unduly gorged with blood nor softened.

Pancreas: Healthy.

Kidneys: Pale in their cortical part, present punctiform petechiz on the medullary
portion and papille.

Bladder : Empty and normal. Ovaries and womb sound.

The mesenieric, sublumbar, a:id inguinal lymphatic glands appeared enlarged and more
or less stained, of a decp blood-red color.

Parasites in the abdomen: Two ascarides in the small intestine; one tricoccphalus in
the ceeeum.

Lungs: Present numerous eongested lobules varying in color from brownish pink to
a dark purple (almost black). ‘The bronchia leading to these lobules are pervious and

without parasites. The congested lobules seem less solid than wlen worms have been
i
present. :

Heart and pericardium : Normal.

Brain: Sound. Dura mater bears four patches of extravasation on the rightiside
near the vertex, The average breadth of fhese is one line.

Spinal cord: Sound; subarachnoid fluid, about two drachms.

ExpErRIMENT No. 10.

IThite male pig, cight weeks old ; breed, Chester TWhite ; condition, fine.

Date. Hour. Teﬁ'pl?(l,‘g?}re Remarks.
J Inoculated with mucus and congested and softened mucons
Tilowe TR { membrane of the small intestines of No. —, found dead this
3 - morning.
103.75
103.8
103.75
102. 5
104. 5
103. 5
104 Ears red.
104.5
105 ’
105.1 Losing condit.vn. The skin shows the customary black necrotio
spots of cpidermis. Xars blue at edges.
103.5 Respiration 36. Killed by bleeding.
Post-mortem examination.—Skin: Slight eruption on the ears and blueness on the

margins.

Digestive organs: No lesions in the mouth or pharynx.

Pharyngeal lymphatic glands: Stained of a deep blood-red color.

Stomach: Well filled with food. Contents strongly acid. On the great curvature a
space of two and one-half inches square has a brownish mottled discoloration, and
numerous decper brownish markings, as if from altered hematine. o

Small intestine: Epithelium is thick, soft, and easily dctached. Contents liquid,
with a grcat excess of mucus. The bowelis reddened and congested aroundd its entire
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periphery, and for a eonsiderable distanee at intervals, the eongested portions being
mostly empty and eontraeted. . :

Llio-cacal valve: Peyer’s patch, whieh passes over the valve, has many of its follicleg
filled up with a yellowish-white matter. The whole pateh is swollen, but not very
vaseular to the naked eye.

Ceecum and colon bear peteehim: Many solitary glandsin the eolon aro unusually largo;
some exeessively dilated, filled with yellowish matter, and apparently eommeueing to
form uleers. Spots of eongestion seattered over the mucous membrane show minute
extravasations when plaeed under the mieroseope. X

Mesenteric glands: Some unehanged ; some stained of a deep blood eolor. Inguinal
glauds large.

Kidneys: Normal. .

Liver : Ts firm and solid. Bears numerous punetiform peteehi® ou tho posterior sur-
fﬁee of its right lobe, and a large dark-purple pateh on the posterior aspeet of its mid-

e lobe.

Gall bladder : Moderately filled with a straw-eolored, glutinous bile. Membranes of
the bladder unehanged.

Pancreas and spleen : Normal. )

Chest—heart: Left ventriele eontains peteehize. Right auriele just aboYe the auri-
culo-ventrieular valve presents a brownish-red spot whieh, nuder the mieroseope, is
seen to eontain mueh granular matter in the sub-serous eonneetive tissue.

Lungs: The right has two dark, blood-eolored spots on its posterior part. The left
shows similar eolorations, mostly in lines along the inter-lobular spaees. The bronchia
leading to sueh points eontained no parasites nor exudation.

Bronchial lymphatic glands: Normal.

Brain: Normal.

ExXPERIMENT No. 11.

W hite male pig, eight weeks old; breed, Chester TV hile.

Date. Hour. I Temperature Remarks.

of body.
Nov. 5|930a.m....;] 102.75°F,
6f10a.m...... 103
T feneedO cwnnans 102 Inoculated with small intestine of pig that died November 4
thgsdgut having been fumigated five minutes with sulphurous
acid.
81(....d0 .cnna.. 100.5
9" a0 » swwarers 100.75
10 |....do....... 101.75
B} aere @O oyaaisrer 104.5
12 |....do ....... 102.5
13 |....do ....... 103.5
14 |....do....... 103.5
15 {....d0 cunue.. 103.25
16 |....do ....... 104.75
17 do ......- 102.75 Scouring.
18 R0 S 104. 5 Fetid scouring.
19 do ....... 104.5
Feces still soft; unusually fetid; skin hot.

Dec. Red ears; dall; thriftless.

Scours.

Killed by bleeding.

Post-mortem examination.—Skin: In great part eovered by the usual black eoneretion.
Has patehes of purple on ears and legs.

Digestive organs: Some deposit exists on the lower surfaee of the tongue, to the left
of the frenum, eomposed of granular matter and eells having more than ono nueleuns;
evidently the remnant of a small abseess. On the fauees, to the right side, is a pur-
ple patch not removed by pressure, extending to an ineh in length and a quarter of an
ineh in breadth.

Pharynx and larynx : Normal.
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Stomach: Full; contents moderately acid. Shows the usual brownish discoloration
of the mucous membrane covering the great curvature.

Small intestines: Show only a'few patches of congestion. The follicles of Peyer’s
patch just above the ilio-ceecal valve are considerably enlarged.

Large intestines: Show a great many enlarged solitary glands, yet but little conges-
tion. The rectum is much congested and prescnts two ulcers: one with raised edges
and raw, dcpressed center; the other, with a firm, dirty-white slough in the center.

Mesenteric lymphatic glands: Enlarged and thickly streaked with gray. Those near
the ilio-caecal valve, and those above the rectum, are congested and deeply reddened.

Inguinal glands: Are also greatly enlarged and streaked dark-gray with pigment.

Liver: Ot normal consistency and color, excepting some few patches of deep purple.
Gall-bladder moderately filled with a yeliowish-green, viscid bile.

Pancreas: Healthy.

Spleen: A portion very darlk colored (nearly black) extending its whole length and
about half its breadth ; is evidently gorged with blood; but is not raised above the
level of the remaining part.

Iidneys: One contains an acephalocyst in itspelvis. The cortical substance of both
is pallid, but no other change is noticeable.

The lungs, heart, and brain appeared healthy.

ExPERIMENT No. 12.
Male pig, eight weeks old; breed, Chester White.

Temperature
Date. Honr. of body. Remarks.
Nov. 19| 10a.m.... 104.5° F. | Costive. Inoculated with blood of sick pig (No. 1) after treat-
ing the same with a solution of bromide of ammonia: 1::500.
20 |....do..... 104.75
21 )....do..... 104.2
221....do..... 104.75
23{....do..... 104.2
24 |....do..... 103.8
25f....do ..... 104
26 [ doerr .. 104.3
27 1....do ..... 105.75
28 |....do..... 105.75
29 |....do..... 105.75
30)....do..... 106
Dec. 1f...do..... 106.2 Edges of ears purple. Purple spots on serotum. .
2]....do..... 106 Right ear a dee%Purple, bleeding at the point where exudation
had formed a black scab.
3t -c=ddo £t - 105 )
44f._...do..... 105 Ears blue; skin has purple blotches only partially effaceable by
pressure. Feces liquid; yellowish white. \
4 [5p.m..... 105
5{10a.m.... 105
6l....do..... 101 Very &)rostrate; can barely rise.
J | 2L 2d0Vrerer A ey Found dead in pen this morning.

Post-mortem examination.—Skin: Of ears, throat, breast, belly, and legs, of a uniform
dark purple; white patches remain inside the forearm and thigh, and along the back,
which is covered by a very thick scurf. The discoloration which is due to congestion
of capillary vessels, the coagulation of blood within them, and numerous minute ex-
travasations, is confined to the integument. The skin is also abundantly covered
with the usual black concretions.

Digestive organs : Tongue blue, but with no abrasions.

Tonsils, favees, and pharynx: The seat of general congestion and discoloration.
(Esophagus has some spots of slight congestion.

Stomach : Distended with solid food; not so strongly acid as in many other cases.
Its great curvature has the mucous membrane covered with patches of blood extra-
vasation, such patches standing out in greater part as dark-red elots.

Small intestine: Excecdingly contracted, almost empty, and congested throughout
in varying degree, from a simple branching redness, with softening of the mucous
membrane and excessive production of mucus, to distinct eircumseribed extravasa-
tions with decided thickening; in several instances the redncss and the thickening
is inost marked on Peyer’s patches. The duodenum contains three asearides. Several
small ulcers exist just above the ilio-excal valve.

Large intestine: Cecum remarkably small and contracted. Neither ceecum nor colon
contains much ingesta. The mucous membrane along the whole large intestine is in-
flamed, greatly thickened by exudation, and thrown into prominent eircular folds.
Its gencral eolor is of a dark brownish red, in many points verging upon black. At
different pomnts it shows the characteristic uleers with a firm, dirty, white slough in
the center of eacl, but these have in no casc attained a large size, nor any marked
thickening nor induration of their base, and without special carein the examination
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might be easily overlooked. The rectum contains pumerous blood extravasations and
some cousiderable uleers with the eentral wlitish neerosed portions. )

Mesenteric glands : Almost universally enlarged and of a deep red, from econgestion
and extravasation.

Liver: Of a very deep purplish brown, gorged with blood, but not materially soft-
ened nor moderately friable. It is especially dark ncar the margin of the lobes.

Gall-bladder : Moderately full, bile dark green and viscid.

Lancreas: Sound,

Spleen : Enlarced, gorged with blood, and almost black.

Kidneys: Nearly normal as examined externally. Corticle substance of a darker
red than in wost of the diseased pigs, and the papillee bear black extravasations,
punetiform and up to haif a line in breadth. The right kidncy eontaius a swmall eyst
in its pelvis.

Left supra-renal capsule is enlarged to about one-third the size of the Lidney, and
has a clot of blood and a colleetion of cheesy matter superposed in its anterior end.

Lungs : Nearly normal; some congestion in the posterior lobes is evidently quite re-
cent, and the cut surface freely exudes a frothy liquid.

Heart: Right veuntriele slightly discolored iy punetiform petechize beneath the endo-
cardium. The great aorta contains a very iivm elot, partly buficd.

Blood under a No.10 Hartnack imracr<ion shows no meving baeteria, but a great
excess of granular mattcr.

ExpERIMENT No. 13.

TWhite female pig, eight weeks old ; breed, Chester IWhile.

Date. Hou. Te&lplfgggue Remarks.

Nov. 19 | 10am.....- 105. 5° F.| Inoculated with the blood of sick pig No. —, five drops being
|  mixed with a drachm of a watery solution of potassium per-
| manganate (:1:: 500) and injected.

20 |-oo.do aannn. 104 |

21 |....d0 . eununs 108.36 1

22 1....d0 caune.. 103

23 JAdOkcreraaans 104595 |

T [ [ pen— 103. 25

25 QO erra.s 104

O[ij)) PR R m— j04. 8

2 el sepreepe 104.75

28 Pirererd0) cesirree 104.5 |

29 }..- .30 ....... 104.75 ‘

30 ([....do .cn..-- 105.3 [

Dec. 1 |....do.co--.. 105 | Decp-red ears; black concretions on skin.

2 e 0O, . erarererets 105. 3 l

b2 30 PR i (s SR 104.25

4|40 ceau-.- 104.5 | Stiff, npsteady gait; humped back; blue ears; costive.
4| 5pm.annn.. 107 5

5|10a. m...... 103.5 }

6|....do.....-. 105

O P T 102.5 |

8 ....do _...... 105

8§l6p.m...... 104 ‘

97 D3N A aremems 104

10 |caadomtraes 105

10 | 4.830 p.m - 104.5 {

}1 9.30 a.m . 104 | Very dull and quiet.

11530p.m... 103.5 |

12 | 10a.m -..... , 107.75 | Very languid and prostrate.

12 [ B5p.ma ... 107.75 | Docs not rise when handled ; breathing 28 per minute.

13 [1lam...... 107 ' Teces soft. fetid, yellowish. Pig very prostrate, eats nothing,
] and scarcely moves when pricked to obtain a drop of blooa.
| DBlood contains moving bacteria.

13 |5pm....... 107 '

Pig found dead on the morning of Deecrnber 14.

Post-mortem exoemination.—Skin: Blue spots on the belly. legs, ramp, perineum, and
ervs, I'ree portions of the ears of a dark pnrple. Pink papillary eruption, and black
coneretions on the ears.

Digestive orgars: Tongwe has an nicer, with slough a litile to the left of the tip—
size one and a balf lines in diameter.

Tonsils and sofi palete: The scat of a uniform bluish eongestion. Submaxillary
Isymphatic giands in part reddened and eongested.

Gullet : Contains clots of a stringy, fibrinous material.

Stomach : Weor the left ¢7 de sae is a dirty, yellowish-white false membrane of about
one inch square. The great eurvature is of a dark-brownish red, with some brichter
Ted spots of more recent blood extravasation. ' °

Small intestines : Nearly empty, though at intervals were round, hard pellets of in-
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gesta. The coats of this bowel were more or less congested, with softening of the
membrane at different points.

A large uleer is forming on the edge of the ilio-cacal valve, in which the outliue of
the follieles can still be seen of a yellowish color.

Large intestines : Ceeeum and colon eongested throughout, but mueh more at some
points than at others. In the upper part of the colon are exteunsive deposits of false
membrane of a dirty yellowish-white color, in plaees in spots of small size, and in
others in extended patehes of several inches in length. 'The eecum has smaller spots
of the same kind. The reetum is very much thickeued and of & deep red throughout,
the thickening existing mainly in the mucous membrauec. It presents, further, nine
small uleers, with the eharaeteristic dirty sloughs in the eenters.

Parasiies : The eeum contains one whip-worm.

Liver: In the main firm, buit containsg bluish patches.

Panercas: Apparently unehanged.

Spleen : Blaek, full of blood, but not apparently enlarged.

Mesenteric and sublumbar lymphatic glands: Are almost universally of a dark red,
almost blaelk color.

The left kidney : Ilas a c¢yst one-half inch in diameter in the anterior part of its pelvis.
In common with the right kiduey, it also presents numerous blaek peteehia on the
medullary portions and papillce.

Chest and respiraiory organs: Larynx shows considerable congestion, especially on
the epiglottis and on the arytenoid cartilages.

Pleure: Contained an abundant blood-eolored liquid exudation, cspecially in the
right sac, where the lung had contracted extensive adhesions by newly-formed false
membranes. The liquid effusion contained numerous white and red blood lobules and
aetively-moving baeteria, whieh assumed the most varied forms in rapid suecession.
A loose eoagulum forms in the exposed fluid.

Bronehia : Tilled with froth having a pereeptibly pink tint.

Left lurng : Anterior lobeg congested and eonsolidated by recent exudation. Posterior
layer lobe sound.

Light lobe : Comnsolidated throughout; sinks in water; but has not yet become firm,
granular, nor friable. The eolor of this lung varies from a light briek-red to a deep
red, approaehing blaclk, the darker shades mostly oeeupying the spaces of eonneetive
tigsue between the lobules, these spaces being often stretehed by the exudation to the
breadth of a linc or more. Ou making a seetion of the lung a ecnsiderable pulmonary
vein was found to contain a friable granular grayish clot which had evidently existed
for some time before death.

Perieardium : Contains a large amount of blood-eolored effusion, in wkich blood-
globules and moving bacteria abound. The parietal and visceral layers were con-
nccted by loose false membranes. Loose davk elots and some fluid blood existed in
the right side of the heart, and spots of extravasation on the walls of the left ventriele.

Lymphaiic glands : In tbe region of the throat are of a very decp red. Thoe same
remark applies to the bronchial and subdorsal glands.

Table showing the duratior of ineubatior. in different cascs.

l 7 |48 | 82
3 By P ]
g | 2 |58 |
No. = ‘ = .9'42 7 =g Remarks.
E | & [EEp| 25
s | B E58 | 59
= ’ <4 (@] [oVges
1| Nov. 19 | Nov. 20 1 €.6” | Inoculated with old blood that had been kept eleven days
in an incubator.
2{0ct. 6} Cct. © 513
3|1 0ct. 6:!0ct. 9 3 20
41 Nov. 7 Nov. 10 B |[lrerererererers
4
g %%tv g 1(\)_((:;‘.7 g 2 §13. 3 | Temperature raised for three days only.
7 | Oct. 5 OQct. 10 5 6.6
81 Oct. 8| Oct. 14 6 §13 3
91 Nov. 4| Nov. 10 6 :
10 Nog. 3 ... do... 7
11 }--. do.... ... do... 7
12{... do....|... do. .. 7 || (288
13 | Nov. 19 | Nov. 26 7
14 | Nov. 19 | Nov. 27 8 6.6
15) Oct. 8| QCct. 21 13 6.6
{
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ExprriMENT No. 20.
Expcrimcnt'undc;'msz as a test of the propagation of the disease-poison through the air.

October 5.—A pig was placed in a pen between two infecied ones, and separated from
each only by an impervious double wall of matehed boards, with building-paper be-
tween. The only means of communication was through the open air 1)y means of
ventilators at the front and back of cach pen, and the openings of which in adjaeent
pens were less than a foot apart.  Cn the ninth, tenth, and eleventh days the pig had
an clovated temperature and was lame in the right shounlder, the illness be;ug evi-
dently rheumatic.

On October 29th, the twenty-fourth day, the temperature rose 27 and remained at 104°
F. and upward for six days (till November 3rd). It then showed a daily diminution,
and by November 8th, having attained the natnral standard, the pig was destroyed.

Experiments on shecp, rabdbit, and dog. Inoculalion with fresh virulent piy’s blood, containing
moving bacieria,

G S
2. | 5 1Ba|¢E
A8 8% |55 |22
subject e oo 22| Eg temarks.
= 42 |38 |8
e E= 1 g3 E"
| R < TR
|
Mermo wether. .............. Dee. 14 | Dec. 15 i o |
Adult femalerabbit........_. Dec. 14 | Dec. 15 1l e [
Newfoundland puppy, seven Dee. 14 | Dee. 15 1 1 | Temperature rose 2.257, but was nor-
weeks old. | mal on the second dd\
Female pig, twelve weeksold. Dee. 14 ... ...l f..... Turged actively for three days. When
: inoculated the pig was in advanced
non-febrile stage of the fever, and
| the tempembure did not rise ahove
the normal.

Tnoculation with fresh virulent blood in whickh no moving bacteria had been obseruved,

Subjeet. Remarks.

Date of inoc-
ulation

Prvorerr: < < R Nov. 21 | Scouring and rise of temperature 1° cn fourth and sixth days

only.
..................... Dee. 7| No a%preciable edect.
Adult female rabbib. ... Nov. 21 o
D QL ererarersranrsrarerarsrraratatertara Dec. 7

l Temper'ature rose 1° on the first day only.
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98 DISEARES OF SWINE AND OTHLER ANIMALS.
DR. LAW'S SUPPLEMENTAL REPORT.

As an addeadum to iy forwer report, I would respectfully submir the fellowing
further ohscrvations on ithe fever of swine, commonly kunown as hog choleras:

EXPEIGMUNTS IN FEEDING THEI VIRULENT MATTEIL.

A healthy pig was fed the snbstance of an intestinal uleer and a Little manure from
the sane Lowel, hut showed no evil results for fonrteen days, when it was pub to
other uses. It should he added that the uleer fed to this pig was partially potrid,
and was inoculated on two other swine without sncecss.

A second pig was fed a portion of dried intestine and its contents, both of which had
remained packed in wheat-bran for a month. Notwithstanding this, the animal re-
tained good health for seventeen days, when it, too, was put to other uses. The
material fed to this pig acted with fatal cffect on two other pigs on which it was in-
oculated.

These experiments can only be taken as showing that a small quantity of poison
may pass through the iuntestinal canal with impunity, but they would not warrant
the conelusion that similar materials would be equally harmless when taken in lavger
quantities and with every meal, as invariably happens when swine arc fed in thoe ovdi-
nary manner and plunge their filthy feet and noses fresh from the pestiferous manure
into the feeding-trough. Dr. Osler has succceded in developiug the disease by feeding
the diseased intestine, but as the feeding was accomplished by foree there is just the
possibility of abrasion and directinocnlatiou. Abrasions are indeed so common in the
mouth from injuries by the teeth and hy hard objects masticated and derangements of
the epithelial covering of the mucous membrane of the stomach and intestines, are
so frequent in connection with slight gastro-intestinal disorders, that it is necdless to
calculate on an immunity which can ouly be sccured by the entire absence of suel
lesions. If to sccure immunity in feediug we wiust provide that not even a worm shall
bite the mucous membrane of the stomach or intestine, any guarantee rests on an ex-
ceedingly slender basis and had best be rejected at once,

SUCCLESSIUL INOCULATION WITH YROZEN PRODUCTS OF TIE DISEASE.

In two cases I have suceessfully incculated virulent produets which had been frozen
hard for one and two days respectively. Tu Dboth instanccs the resnlting disease was
of a very violent type, and would assuredly have proved fatal if left to run its course.
The freezing had certainly failed to impair the virulence; it had rather scaled it up to
be opened and given iree course on the oceurrence of a thuw; for, once it is frozen,
it is manifest that uo further change could take plage until it was again thawed out,
and if it was preserved fer one night unchanged in its potency, it would be equally
unaffected after the lapse of many months, provided its liquids had rcmained in the
same erystalline condition throughout. In this way undoubtedly the virus is often
preserved through the winter in pens and yards, as well as in cars and other eonvey-
ances, to break forth anew with returning spring. This is precisely what we find to
be the case with the other fatal animal plagucs, the virus of rinderpest, lung fever,
anthrax, and aphthous fever, being often bommd up through the winter with frozen
manure to reappear with nndiminished power on the access of warmer weather. This
is a matter of no small moment inasmuch as the long-continued frosts of our Northern
States prevent any sueh destruction of the poison as takes place so readily in summer
in counection with the alternate wetting and drying and the resulting putrefaction.

I have had instances brought under my notice in whieh, after the prevalence of the
fever in a herd in carly summer, new swine were introdueed into the open yard a
mouth or two after all trace of the discase hrad disappeared and had coutinued to pre-
serve the most perfect health. This is quite in keeping, too, with my failnre in the
attempts to convey the discase by feeding and inoculating with a semi-putrid intestine.
It serves, moreover, to explain my failure, as the exposnre and wet at a moderately
high temperature wonld lead in both cases alike to decomposition and destruction.

'The hearing of this upon the prevention of the disease isself-cvident, Infected yards
and otiier open and uncovered places may be considered safe after 1wo mouths’ vaca-
tion in snmmer, provided that sufficient rain has fallen in the interval to insure the
soaking and putrid decomposition of all organic maiter near the snurface, and that
there are no great accumulations of manure, straw, hay, or other material in which
the virus may be preserved dry and infeeting. In winter, on the othier hand, the yard
or othier open infected place may prove non-infecting for weeks and wonths, aud vet
retain the virus in readiness for a new and deadly carecer as soon as a thaw svts in.
Sofety in such circumstances is contingent on a disuse of the premises so long as the
frost continues and for at least onc month thereafter. Even during the continuance
of frost such places are dangerous, as the heat of the animals’ bodics or of the rays of
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tho sun at mid-dav may suffico to sct the virus free. Again, while they are especitully
dangerons on the accossiou of warmer weatler, yet, wheu once the temperature has
risen permanently above the freezing point, we may count upou the rapid putrefaction
that cusues in all orgavie bodies that have been frozen and on a disinfcetion almost as
speedy, and it nay be at thines even more speedy than in the extreme heat of summer.
The courre oi sufety is to hold all places that have been infected in late autumn or
during winter as nfiil infected until one or two months after the frost has gone out of
the groned in gpringe.

This. of course, has little bearine apou the questionof covered pens, barns, cars, &e.,
in whichi the poison may be preserved drvy, acitve, and aceessible in winter and summer
alike.  On this questiou of infection through pens in winter f instituied the following
experiient:

CONTAGION FROM AN INFECTED PN,

A healthy pig was placed in a pen from which a sick one had been removed thirteen
days hefore.  The pen had been awept ont, bub suhjerted to no disinfection other than
the free eireulation of air; and as the pig was placed in the pen on December 19, all
moist objects liad been frozen during the time the apariment had stood cmpty. The
pig died on the fifteenth day without having show any rise of temperature, but with
post mortem lesions that showed the operation of the poison. This case was an exam-
ple of the rapidly fatal action of the disease, the poison having fallen with prostrating
effect on vital organs—tho lungs and brain—and cut life short before there was time
for the full developnient of all the other lesions. 1t suificiently demonstrates the pres-
ervation of the poison in covered buildings at a temperature below the freezing point.

SUCCESSFUL INGCULATION OF PIGS WITII VIRUS TIAT IIAD BEEN KEIT IFOR A MONTH
IN DRY WHEAT-BRAN.

Appended will be found the daily record of two pigs infected by inocnlation with
bowel ingesta and mucous membrane that had been preserved for a month in dry
wheat-bran. Iu both cases the disease followed tlie inoculations promptly and ran a
severe course, onc case proving fatal, while in the other death was anticipated by kill-
ing the animal. At the autopsies the usual characteristic lesions were found.

Here, as in the case of the virus preserved on quill-tips, we find the poison pre-
scrved without tho slightest impairment of its potency. Thus two series of inoenla-
tions with dried virus show how careful and thorough must be the disinfection in dry
seasons, and indoors in all scasons, and the importance of the destruction by fire, or
in other certain manner, of all dry fodder and litter in which tho poison may have
been scereted.

CONMABITATION WITH SICK PIGS IN DIFFERENT STAGES OF THE DISEASI.

A healtly pig was inclosed in a pen with a sick one which had been inoculated with
virulent blood on two occasions; the first thirty days and the last five days before.
After the first inoculation the pig had suffered from a slight fever and the characteristic
phenomena of the discase. Betore the secound inoculation (lhe temperature had been
normal for eight days, and it was not materially affected by the operation.  In short,
the disease had manifestly spent itself iu the systemi of the pig, thongh it had left it
a most shrunken, emaciated, and wretched spectacle.

The two pigs cccupied the same pen, lay on the gare bed, and fed from the suine
trongh for sixteen days, during which no unequivocal sion of disease wus manifested
in the healthy pig. It secmed indeed to have successfully resisted the contagion.

It was now removed to another pen and placed in compuny with a pig in which the
disease had just rcached its height. On the twelfth day therealter its temperature
permanently rose, and it passed through a sharp attack from which it 15 now recover-
ing.

This scems to show that the poison is mueckh less virulent after tlwe febrile stage of
the malady has passed, and that the danger from the recnperating animal decrcases
with advancing convalescence. At the same time it must not be too hastily concluded
that a mild form of the discase did not exist in this pig Jduring the sccupuaney of the
first pen. It appears unquestionable that the poison may be present i the system,
and yet give rise to so little disorder that the moxt caretul observer would thil 1o
deteet anything amiss.

OCCULT FORMS 01 TIE DISEAND,

On post-mortem sections I have found the charactevistic lesions of the bowels and
lymphatic glands, in cases where no cutaiceus rash or discoloration, no rise of tem-
perature, no loathing of food, nor constitutional disoxder had betrayed its presenco
during life. The occurrence of such slight and occult forms of the discase must present

/L
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a serious obstacle to all attcmpts to stamp it out. In most of the plaguces of animals,
and notably in lung fever, iu aphthous fever, and in rinderpest out of its native
liome, the rise of the body temperature precedes all ontward manifestations of the dis-
case. In these affections the indications of the thermometer aloue enable us to scp-
arate the sick and healthy before the discase has attained to a stage of material danger
to their fellows. DBut in the pig fever the earliest syinptoms will vary according to
the vagarics of the poison and its primary seat of clection. Perhapsthe most common
initial symptom is the enlargement of the ingninal glands, but it may be some derange-
ment of the digestive organs, or it may be the clevation of the body temperature, or it
may be the appearance of red spots or blotches on the skin, or finally the poison may
be operating in the system in the absence of all external mauifestations. 1t is notjce-
able that since the access of extremely cold weather the cutaneous discoloration has
been much less extensive thau during the warmer seasou. Even wheu the tempera-
ture has been abnormally raised it will rise and fall in such au irregular manner that
no single observatiou will be always successful iu detectiug the discase. To detect
such cases the investigation must be eonducted from day to day, and in view of all
possible mauifestatious of the disease, to be successful. Then agaiu the temperature,
even iu health, varies widely iu different swine and under different couditions of life,
50 that a kuowledge of the body heat of the individual in the existing enviromment
is essential to the drawing of sound deductions from thermomectric indicatious.

INFECTION OF OTHER ANIMALS THAN SWINE.

I eousider the most important part of my researches to be that which demonstrates
the susceptibility of other auimals thau swiue to the fever we are investigating. Dr.
Kliue of London, England, claimed, nearly a year ago, that he had conveyed the dis-
case ‘‘with difficulty” to rabbits, Guinea-pigs, and mice, but he gives no hint as to
whether he had subjected the question to the crucial test of reinoculation from these
auimals back upon the pig. Thi#test it seemcd very important to apply, so that the
identity or othcrwise of the two diseases might be determined. I have accordihglyin-
stituted experiments on a rabbit, two sheep, a rat, and a puppy, the three former ot
whieh have turned out successfully.

INFECTION OF A RABBIT ¥FROM A SICK PIG.

After two inoeulatious with questionable results, made with the blood of sick pigs,
in which microzymes had been obscrved, & rabbit was once more inoculated, this time
with the pleural effusion of a pig that had died during the previous night, and in
which were numerous actively moving bacteria. Next day the rabbit was very fever-
ish aud ill, and eontinued so for twenty-two days, when it was killed and showed
lesions in many respects resembling those of the sick pigs. The blood of the siek rab-
bit eontained active microzymes like those of the pig.

SUCCESSFUL INOCULATIONS FROM THE SICK RABBIT.

On the fourth day of sickucss the blood of the rabbit contaiuing baeteria was inocu-
lated ou a healthy pig, but for fiftecn days the pig showed no signs of illness. It was
then reinoculated, but this time with the -discharge of an opeu sore which had formed
over an engorgement in the groin of a rabbit. Illness set in on the third day and
eoutinued for ten days, when the pig was destroycd and found to present the lesions
of the fever in a moderate degrce.

A second pig, inoculated with the frozen matter whieh had been taken from the
open sore in the rabbit’s groin, sickened on the thirtcenth day and remained ill for
six days, when an immineut death was anticipated by destroying the animal. Dur-
ing life and after death it presented the phenomena of the plague in a very violent form.

It ean nolonger be doubted, thercfore, that the rabbitisitself a victim of this disease,
and that the poison can bereproduced and multiplied in the body of thisrodent and eon-
veyed back with undiminished viruleuce to the pig. We may follow Dr. Kline in
according a similar sad capacity to the other rodcuts, mice aud Guinca-pigs. The
rabbit, aud still more the 1nouse, is a frequent visitant of the hog-pens and yards,
where it eats from the same feeding-troughs with the pig, hides under the same litter,
and runs constant risk of infection. Once infected they may carry the disease as
widely as their wild wanderings may lead them, and communicate it to other herds at
a considerable distauce. Their weakness and inability to escape,in severe attacks of
the discase, will make them an casy prey to the ommivorous hog, and thus sick and
dead alike will be devoured by the doomed swine.

PROBABLE SUSCEPTIBILITY OF OTHER RODENTS.

The infection of these rodents creates the strongest presumption that other genera
of the samc family may also eontraet the disease, and by virtue of an even closer rela-
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tion to the pigs may succeed in conveying the malady to distant herds. The rat is
at once suggested to the mind as being almost ubiquitous in piggeries, as feeding in
common with the swine, as liable to be devonred by the hog when sick or dead, as

given to wandering from placc to place, and as possessed of a vicious habit of gnaw-

%ng the feet and other parts of his porcine companion, and thus unconsciously 1nocn-
ating him.

I have up to the present time had the opportunity of inocnlating but one rat with the
hog-poison. Unfortunately my subject died on the second day thercafter, the body
showiug some suspicious lesions, namely, congested lungs with cousiderable iuter-
lobunlar exudation, congested small intestines, dried-up contents of the large intes-
tines, and sangninons discoloration of the tail from the seat of inoculation to the tip.

INOCULATIONS FROM THE RAT.

With the fresh congested small intestine of the rat I inocunlated one pig, and with
the frozen intestine one day later I inoculated a second. The first had no appreciable
rise of temperature, loss of appetite, nor digestive disorder, but on the sixth day pink
and violet cruptions, the size of a pin’s head and upward, appeared on teats and belly,
and on the tenth day therc was a manifest enlargement of the inguinal glands. I'rom
what I had seen of the occult forms of thic disease I was led to the opinion that this
was one of them. Unfortunately, I had at the time no healthy pig available for the
crucial test of reinoculation. ,

In the second pig, inocnlated with the frozen intestiue, the symptoms were too
obscure to be of any real value. As soon as I obtain a supply of rats I propose to sub-
Ject this question to a further investigation.

SUCCESSIUL INOCULATION OF SHEET.

Less significant than the infection of rats, yet of immense practical importance, is
the snsceptibility of sheep to the hog-fever. I have experimented on two sheep of
different ages, an adult merino wether and a cross-breed lamb, and in both cases have
sncceeded in transmitting the disease.

INFECTION OF TIIE MERINO.

This sheep was inoculated by hypodermic injections of one and a half drachms of
blood from a pig just killed. On the fourth day he had elevated temperature, and on
the sixth scouring and snuffling breathing, but the symptoms rapidly subsided. On
the fourteenth day he had an injection of two drachms more of blood from a sick pig,
and on the twenty-first day of one drachm of blood and pleural flnid containing mul-
titndes of bacteria. Next day the temperature was raised and the snuffling breathing
reappeared, both symptoms continning for some time. On the sixth day his blood
was found to contain moving bacteria similar to those present in the injected blood.
On the twenty-third day from the last inoculation he was reinoculated, this time with
the scurf from the ear of a sick pig. This was followed by no rise of temperature, but
there existed much irritation of the bowels with redness and swelling of the anus,
occasional diarrhea, and the passage of an excess of mucus, sometimes stained with
blood. Seventecn daysafter the last inoculation he had another hypodermic injection
of one drachm of blood and pleural fluid from a pig just killed. As before, this led to
an extensive rise of temperature while the intestinal catarrh continued.

INFECTION OF THE LAMB.

The lamb was first injected with a saline solution of the scurf and cutaneouns exnda-
tion from the ear of a sick pig. There followed a slight rise of temperature, a scurfy
ernption on the ears and oozing of blood from different points on their surface, so as to
form dark red scales.

On the sixth day following it was reinoculated by the hypodermic injection of one
drachm of pleural fluid from a pig just killed, the fluid containiug an abundance of
moving bacteria. Next day there was extreme rise of temperature, some dullness and
swelling in the right axilla, but appetite and raumination were not altogether lost nor
suspended. On the fifth day there was tenderness aud unusual contraction of tlie
rectumn with the passage of bloody mucus, and on the eighth day profusc diarrhea
with the passage of mnch mucus.

SUCCESSFUL INOCULATION OF A PIG FROM TIHE SICK SIHELD,

A healthy pig was inoculated with mucus from the anus of the wether, and showed
a slight elevation of temperature for five days, but without any other marked symp-
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tom of illness.  Eleven davs later it was reinoeulated with seab {rom the ear of the
Jamb, and again three days later with anal mneus {from the sheep. The day before
1hts Iast snoentation it was noted that the ingninal glands were much enlarged, and
six dayvs after the temperature was elevated, and purpie spots appeared on the belly.
This fever temperatwre has lasted but a few days up to the present time, but, tﬂk';‘“
along with the violent rash and the enlarged lymphatic glonds, it furnishes satis-
factory evidenee of the discase. We can therefore aftirm of the sheep as of thc }':Lbbit.
that not only is it subject to this discase, but that it ean multiply ihe poison 1 its sys-
tem and transmiv it baek to the pig.

Two other pigs have been inoenlated from the lamb, ut during the few days that
have elapsed they have shown no outward symptoums.

UNSUCCESSFUL INOCULATION OF A PUPPY.

A draclm of blood and plenral fluid containing baeteria, from a pig just dead, was
injected hypodermically on the side of a Newfonndland puppy. Next day she was
very dull and careless of food, while her temperature was abnormally high. The third
day the licat of the body was natural, and a fair amount of liveliness iad returned. A
few days later a large abscess appeared on the secat of inoculation, discharged and
Lealed, and from this time the health seemed to be re-established.

SIGNIFICANCE OF TUE INFECTION OF RODENTS AND SHEEP.

Many will, no donbt, be startled at the above developments, and inquire, half inered-
1lously, How is it that the susceptibility of these animals to this affection has never
been noticed before? It may even be snspeeted that we have been 1mistaken as to
the identity of the disease, and that we may be dealing with the malignant anthrax
(bloody murrain) rathier than the speeifie fever of swine. But a slight attention to the
plhienomena and post-morteny lesions of our cases will speedily dispel the doubt. Alalig-
nant anthrax is more fatal to sheep and rabbits than to the other domestic animals,
wlereas in my sheep the disease was so mild that its very existenece wonld almost cer-
tainly have been overlooked in the ordinary management of a flock, and it was only
detected in these cases by the careful thermometric and other observations made day
by day on the inoculated animals. In the rabbit the discasc was more severe, and
wonld undoubtedly have proved fatal if left to itsclf, yet even in this animal there
was no indieation of the rapid conrse and speedy destruction which charaeterize the
malignant enllvar,  Again, although in hoth discases alike, the lymphatic glands are
the scat of morbid enlargement, yet the inerease and engorgement of the spleen which
are so constant and so characteristic in malignant anthrax were altogether absent in
my pigs infeeted from the rabbit. Morcover the disease in the pigs ran the usual
comparatively slow course of the pig-fever, rather than the speedily fatal one of the
anthrax afiection. In the inoenlated pigs, too, the combined lesions of the skin,
lungs, bowels, and lymphatic glands are unquestionably those of the swine-plague,
and not those of malignant anthrazx.

It is not surprising that the discase should have been hitherto unreeognized in the
sheep and vabbit. The most obvious symptoms in pigs—the pink, purple, violet, or
black spots and patches of the skin—were never observed in these animals, unless we
can consider the eruption on the cars of the lamb as of this nature. In the sheep, to
whicl: alone much attention wonld be paid, the constitntional disturbance was so
slight as to De casily overlooked, the appetite even, and rnmination scarcely suffering
for a day.

Again, the failure to recognize the identity of a disease in two different genera of
animals is familiar to all who have made a study of comparative pathology. Cow-pox
and horse-pox have existed in all historie ages, but it remained for the immortal
Jenner to reeognize and show their identity in the last century. Malignant anthrax
has prevailed from the time of Moses, vet in all 1he older veterinary works we find its
different forms described as independent diseases—Dblain, «quarter cril, putrid sore throat,
&e. Even to the present day many cases of this discase ocenrring in the hbuman sab-
jeet (malignant pustnle) are mistaken for erysipelas (black erysipelas). Glanders in
horses seems 10 have been kuown to Avistotle, and was familiar to the ancient Greek
Zooiatres and Roman Veterinarii, but its identity with the same disease in man was
only shown in 1810 by Waldinger, of Vieuna. Adsiatic cholere has prevailed in the East
from time immemorial, but it is only in the present century that its identity with
cholera in animals has been shown by Indian and European observers.

It is no wonder, therefore, that the mildness of the hog-fever in the sheep shonld
have masked its tine nature, and that the nniversal disregard of the disease of the
small rodents shonld have led us to ignore it in these as well. Now, however, that
the truth is forced nupon us, we mnst recognize it in all further attempts to arrest the
conrse of the disease or to exterminate it. The destruction and burial of infected
pigs, and the disiufeelion of the premises where they have been, can no longer e con-
sidered a snfficient safegnard. The exterminmation of rabbits, wild ana tame, of
Guineca-pigs, of mice, and probably also of rats, within the infeeted area, will e
equally essential. Sheep must be rigidly excluded from the hog inclosures, and it
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they have gained admitiance they must either be destroyed with the pigs, if few and
valueless, or they must be shut up in a secluded place, or sent to a safe distanee from
all hogs until they ean be certified as healthy, when they may be disinfi-cted and re-
leased. No danger of a fatal extension among sheep is to be apprehended; the dis-
ease appears to be as harmless to the sheep as the fatal glanders is to the dog, yet the
infeeted sheep is evidently dangerous to the hog, and must be carefully sceluded in
all measures for the suppression of the plague.

RECORD OF DR. LAW’S EXPERIMENTS—No, 1.
Pig of common race, cight weeks old.

Date. Hour. Bodgt’f&rél‘p CES Lemarks.

Nov. 19 [ 10a.m...... 104° I°. | Costive. Imoeulated with blood of pig killed November 8, and
kept in inoeulator in isolation apparatus, communicatin
with the air only through plugs of eotton-wool. The bloe
smells stale, not putrid ; its cells have disappeared.

20 |....do aoo.. 104.5

21 |....do....... 104.5

22 |- e W0 ez sz 105. 2

28] Tt 00 rtreraie - & 104. 75

24 |....do ....... 104

25 |-...do ... 104

26 [....do....... 104.75

27 tcoere@O < ooenas 104. 5

28 . cesdod i 105

29 |....do . ..... 104. 75

30 |....do ... 104.75

Dee. 1....do .oc.... 103. 5 Quite diull. Purple stiots and black concretions on the skin.

7O IS | (o B— 104.75 Red and blaek spots on the skin.
£ S Y [ — 104.25

4 |....do....... 102.5 Seours. Ears blue and eold.
4|5p.m....... 104 Deo.

51930am.... 104 Deo.

6 |....do....... 105 Do.

U Y | (s SR, 103.5

8|....do ....... 103.5

8§16pm ...... 104

91930am.... 103 Bowels eontinue loose.

10 1....do caoene. 108.5 i

10 | 430 p.ma ... 104

11| 9.30a. m.... 103

11 [ 6p. m....... 103

121 10a.m cauene. 102. 25 Feees fluid and of a bright yellow eolor.

12 | 5p.M . cunne- 102.75 )

13 {930 a.m ... 102. 75 Quiet; ears deep red; extensive papular eruption and greasy
exudation on the skin; seouring.

13| 5p.m. ...... 102.5

14{9%a1m....... 100. 5 Hypodermie injeetion of one dram of blood and pleural fluid
from pig just dead. Inoeulation liquid eontains numercus
aetively moving baeteria.

15 102.75 Dull; has not eaten supper of last night.

15 102.75 Seours.

16 102.25 Do.

16 102.5

17 102

17 103. 25 Slightly eostive.

18 101 Sebaeeous seeretion excessive on the inner sides of thighs and
forearms, &e. Has a blaekish-brown eolor, and disagreeablo
but not putrid odor.

18| 4p.m....... 103.2

19 10a.m...... 103.5

20 |-...do ....... 102.5 Improving; regaining appetite and liveliness.

2, lreret @Ok stz 2 103.25

21 | bp.m = 103

[ T R——— | 1025

22 | 4.30p.m....| 102

23 | 9am....... ‘ 103

24 |....do ....... 103. 25

25 .. .0 o.o.. 1038.75

26 |....do ....... 1 104

27 01 (o - 102. 5

28 do ool 103

29 ..o .eane.. | 104

30 JRAYs o R 102

31 |..-.do .aaan.. 102.75

Jan, 1|.-..do .o | 102.5

2 eando e 103

R 7o M e T 103

ZU (I [ P 102.5

L5 3 IRR ), SR 101. 5

([ | (TR 103 .

[ B [+ S | 102.75 Killed by blecding.
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Post-mortem cxamination at once.—Skin: Covered almost nuniversally by o blackish
exudation in great part dried into crusts. On the cars are some remunants of the
former exudations and extravasations ; half au ineh of the tip of one car is necrotie.

Digestive organs: Mouth healthy. Guttural lymphatie glands greatly enlarged and
gray from pigmentation.

Stomaeh : Full; contents dry and acid; has reddish diseoloration as from blood
extravasations and broad lines along its great curvature. The muecous membrane at
this point is pecling off, )

Small intestine: Contents abundant and liquid. Spots of eongestion of about one
line in diameter ; no uleers nor erosions ; six asearides. : .

Large intestine: Presents little abnormal. One or two depressed spots like eieatrices.

Mesenterie glands: Greatly enlarged and mostly grayish from pigmentary deposit.
Inguinal glands also niueh enlarged and gray.

Thoracie duct : Is filled with a milky fluid.

Liver: Tirm patehes of purple. 'The lower margin very pale; almost transparent.

Spleen : Small, rigid, twisted as if from binding organizing lymph. Its snrface is
unusually white and fibrous-looking, but there is a deep blaek linc along its anterior
border.

Pancreas: Sound.

Heart: Right ventricle marked with Dbluish diseoloration, evidently from former
ecchymosis. One flap of the tricuspid valve has a round, blaekish nodule beneath the
endoecardium. Left ventricle with similar bluish surface, and bieuspid valve with a
translueent thiekening. )

Lespiratory organs: Larynx and right bronehus have eaeh a dark red ecchymosis,
Lungs have black spots of eechymosis and slight reddening of certain lobules.

Bronehial glands: Enlarged and pigmented.

Subdorsal glands: Enlarged and of a very deep red.

Brain: Generally unchanged.

EXPERIMENT No. 2.

Poland-China pig, ninc weels old.

Date. ! Hour. Tcﬁpﬁ(fﬁglfm Remarks.

Dec. 19  10a.m...... 103.5 © ¥. | Fedinfected feees and intestinal mucous membrane preserved for
= 1o 55 a month in dry bran.
I (s S .

103.
103.
104
103.
102.
102,
102
101. 9
103.5
102
100.75
102

[Nl

5

1

(A

Jan.

103 Inoeulated with intestine of pig which died yesterday. Thein.
testine had been frozen over night.

. eeeeaof 103,25 Purple spots on ecars and rump; greasy exudation from skin.
l Eularged ingninal glands.

—
<
~
=)
.

.

.

.

.

.
—
=
=)
<

Seours; a bright-yellow liquid feces.

[y
o
v
iy}
co
g
.o
.
.
I
.
b
fo- Y]
[}

(SRS, |
=]

: L QO creprrnr I 103. .
ceodoeoo.. 103 Do.
0} e P17 Great prostration; will not rise for food nor to have temperature
| taken. Purple blotehes are especially abundant on cars and
! snout, and to a less extent on the head, generally the teats,
| 1wmp, and hips. When lifted scarcely madea strugele.  Killed
! by bleeding.
I
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Post-mortem cxamination.—Blood: Dark eolored ; eontained moving bacteria.

Digestive organs: Tongue sound. Tonsils unusually red in their openings.

Submazillary and guttwral lymplatic glands : Of a dark red, merging to a dirty ycllow.

Peritoncum : Witl considerable reddish-brown effusion and bands of recently formed
false membrane. The liquid coagulatcs on exposure. Under the mieroseope (No. 10
Hartnack) it is secn to contain numerous moving bacteria, also others less active, and
two or four scgmented ehain-like.

Stomach : Tull; sour. Great eurvatyre mottled red and brown.

Small intestines : Has considerable tracks of deep congestion. It eontains much mu-
cus, and ten asearides. One asearis extended into the gall-duct and as far as the
center of the right lobe of the liver; a second extended into the middle hepatie lobe.
The pressure of these had led to a considerable dilatation of the bile-duct just above
its junction with the eystic duet. .

Ilio-ceecal valve: Very blaek, with its follicles enlarged and filled with a yellowish
product. The whole length of the large intestine is blaek from dcep pigmentation of
its mueous membrane, whieh is, besides, greatly thickened and puekered. Both con-
ditions imply former aetive inflammation.

The rectwm : Of a dark grayish red; had several caseous deposits mnder its mucous
membrane.

The mesentery : Contains a yellowish caseous deposit as large as a pea.

All the lymphatic glands of the abdomen ave greatly enlarged, pigmented, andin many
cases reddened from reeent blood-staining. The inguinal lymphatic glands and those
of the flank are in a similar eondition.

Liver : 1las patches of deeper puple disvoloration, cspocially deep in the ceuter of
the acini. Pancreas sound.

Spleen : Shrunken with puckered edges, and whitish thickening of its proper capsule.

Jidneys « Wodeudibr, eobgesteld and soffencd ; eortiele poarl dull Leownish selliv,
Medullary, more or less purple, with deeper shades in linesradiating from the papillse.

Respiratory organs : Margin of epiglottis bears a blue patch, surrounded by ramified
redness. Bronchi and bronchia sound.

Lungs: Of varying shades of light pink in the lobules, exeepting one or two,
which are of a dark red. The interlobular spaees are of a dcep blood-red eolor,
giving a dark marbling over the entire surface. Right plcura eontains a little effusion
with thread-like false membranes, and the same baeteria named as existing in the
peritoneum.

The axillary prcpectoral, internal pectoral, bronckial, and sub-dorsal lymplatic glands
were enlarged, pigmented, and in some cases blood-stained.

The heart bore some purple discolored spots on the internal lining.

ExpErIMENT No. 3.

Poland China pig, nine weeks old.

E, PN . T S Y R SO S —
Date. Hour. Teﬁ"fﬁ;‘fre : Remarks.
) ANV
Dec, 19| 10a. m...... 102.5 © F. | Placed in infected pen from which a sick pig had been removed
December 6.
20 |.--.40 -cnnn-. 102. 75
jif | do 1 kS
21 | 3p.m....-.. 103
221 %a.m....... 102. 8
22 | 430p.m....| 102
231 9a.m....... 101
24 .do....... 102.75
25 |.eeidO cnnanan 101.5
26 |....do ccnn..- 102
27 .do....... 102.75
28 P (s P 101.75
29 ..do. 98.8
30 {....do ... .. 101
31|....do-...... 101.5
Jan. 1 |....do....... 100
2 _do....... 101
3loudo ooennnt 101 ) . )
4 ..do....l | v0. 5 Tiyes vory ted and promduent.  Scaveely able tu stand.  Screams
: when touched. (Ivident phrenitis.) Died at 2. p. m.
1 |

Post-mortem, cxamination the same afternoon. —Skin : Presented little change.

Tiigcabine orcny s Mowth sotad, faoees and pliyns of & devp Bl paloe, jirremovs-
ble by pressure. .

Stomacl : A portion of about an ineh square of a decp red, and with an abundant
gelatiniform exudation under the mucous membrane.
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Knie 1 Gdeatines : Empty, muell eongested, and containing ten asearides.

Lerge intestines : Has its inucousmembranes congested, reddened, and thickened. At
intervals are cireumeseribed spots of bloody extravasation, covered by a clot of blood
on the free smface. These vary from one to two linesin diameter.  In a great por-
tion of the colon the contents are very dry and blood-stained. Between the lavers of
the mesentery, among the convolutions of the large intestines, are translueent gela-
tinoid exudations.

Liver: Gorged with blood, softened, and somewhat friable.

Spleen and panereas: Normal.

Mesenteric glands : Small, but in some instances partially discolored by Dlood.

Lungs : Congested throughout, of a brick-red, with circumseribed black spots of
extravasation.

Bronclia: Tilled with frothy liquid, bt withont worms.

. Heart: The right cavities were gorged with an intensely black clot. The left cav-
ities contained a smaller clot. No ecchymosis was observed.

IxreriMENT No. 4.

Poland Clina pig, nine weeks old.

|
Date. Hour. Te(x)r%pbeor(:{;\.lrc Remarks.
|
Deec. %3 10 r:l M oraraal : %82. ;50 F. | Inocunlated with virus preserved one month in wheat bran.
Y U S :
20 5pm....... | 104.5
21 0am...... 104
21 5p.m...... 105
22 9a.m<...... 104
22 4.30p.m.... 10475
221 9%9am....... 103.5
24 .. .d0....... 104
25 ... 40 ..oo... 102. 25
26 ... do.......} 101.75
27 o 0 . aon- 108.75 Passes bloody mucus from the bowels.
28 |....do....... 102.75
29 |....do....... 102
3 S 7 R 101
81 |L..d0 co..--- 105
Jan. 1 /....d0 ....... | 106
2 [-- do....... 103
8122400 . cioioiciere 102
4 1. _..do....... 101
5)....d0 .oonn-. 101
6 i SN s S 98. 75 Very low; can searcely stand. Dicd during the following night.

Post-mortem cramination January 7.—Skin : Extensively covered with purple macule
and patches. Snout deeply blood-stained, some of the spots extending over the lips
into themouth. The greater part of the skin being black, congestions and extravasa-
tions inte it are only clearly made out when it is cut into.

Digestive organs : Tongue sound. Pharynx has pellets of food acenmulated in front
of the epiglottis. Submaxillary and guttural lymphatic glands enlarged and stained
of a blood red.

Stomach : Not onc-1liivd filled ; odor faint, mawkish, not sour. Bears red patches of
congestion and ecchymosis on its great curvature.

Sinall intestines : Congested ahmost throughout. Peyer's patch just above the ilio-
erecal valve hassome bluck eechiymosis.  On the lower surface of the valve the follicles
are enlarged and filled with a yellowish deposit.

Ceecum and, to a still greater extent the colon and rectum, are decply congested, and
of a dark red; the mucous membrane is much thickened and thrown into prominent
{olds and wrinlkles.

Two ascarides were found in the small intestine.

Liver : Extensively discolored of a purple hue, the staining being deepest in the cen-
ter of the acini.

Splecn : Large, gorged with blood. Pancreas unchanged.

The lymphatic glands of {he liver, stomach, intestines, sublumbar region, pelvis, groin,
and flank avc much cnlarged and of a very deep red, in many cases almost black.

Ilindeys : Cortical substance pale; medullary deep red, with spots of ecchymosis.
The anterior part of the left kidney contained a cyst aslarge as a bean. The richt
contained two cysts, one in the pelvis, the other in the anterior part, °

Respiratoryorgans: The epiglottisbore on its posterior surface some congestion and red-
ness, partly ramified and partly diffuse and ineffaceable by pressure.
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The lungs have o few black spots of cechymosis and blood-eolored ecfravasation in
the conncetive tissue hetween the lobuies. The lobules themselves are only very
slightiy congested. The left wain bronchus present a spot of ecchiymosis.

Heart: Pinpty, presents slight sangrineous diseoloration through ihe lining mem-
branc.

ExrrriveENT NoO. b,

Lolind China pig, nine weeks old.

|
.r|

|
Date. Hour. r i‘gpiﬁ:g;'w Remarks.
DPec. 19{10a.m....| 1040 T Inoculated with ingesta from the large intestine; also a portion
' of the mucors membrane, both having been preserved in dry
bran for a month.
20 {....do ..... 1045
21 })....do..... 103.75
21 5p.m..... 104
22 |9am..... | 103
2214.30p.m.. ‘ 104
23| 9a.m..... 101
241....do..... ] 103.5
251....do ..... 103
26 |....do ..... ' 102.5
271....do ..... 102.5
28 |....do..... 102.75
29 |....do..... 101
30 |....do..... 102
31 (....do..... 105
Jan. 1{....do..... | 106.75 Rump and tips of ears purple.
21 ...do..... 104.%5
3|....do..... 102 Scours.
4|....do..... 102 |
51{....do ..... 102 I
6|....do..... 103
Tl...do..... 101. 25
8|....do..... 102.5 | Scours; feces fetid.
91....do..... 101 Very wealk; eats little; fetid diarrhea.
10 |....do..... 100.9
11 _do..... 100
12 |....do..... 98.5
13]....do..... 102.5
14}....do..... I 100.5
15)....do..... 104.5 Killed by bleeding.

Post-mortem cxamination at once.—Skin : Ears of a deep purple and thickly eovered
with conerctions. Remainder of the skin has similar eoneretions, bt 110 eeechymosis ig
observable. The snout presents seareely a spot of diseoloration.

Digestive organs : Extensive induration and uleer on the left side of its median part
and extending over its border. A similar but smaller uleer exists on the right margin
direetly opposite. Small uleers exist on the dorsum near the hip; also a diphtheritic-
looking deposit extending over the margin on to the lower surface. Tonsils, palate,
and pharynx sound. Submaxillary and gutteral lymphatic glands are enlarged and
congested.

Stomach : Has its mucous membrane thick, 1ngose, and as if water-soalkzed along its
great curvature.

Small intestine : With mucous membrane thickened and puckered throughout; the
duodenum deeply congested.

Ilio-cwcal valve : Thiekened ; its follieles enlarged andfilled with a yellowish deposit.

Mucous membrano of cwcum and colon deeply pigmented and of a dark gray aspeet.
Some parts of thc eolon are still red in patches. Rectum pigmented, presents several
small uleers and a caseous deposit beneath the mueous membrane.

Liver : Bears blue patches of various sizes; gall-bladder contains a little bile of a
bright yellow color, with greenish flakes.

Spleen: Small and puckered, so that its borders turn inward.

Lanercas sound.

Abdominal lymphatic glands : Hepatic, gastrie, splenie, pancreatie, imesenteric, subluom-
bar, and pelvie, as well as the iliae, ave enlarged, pigmented, and partially congested.

Kidncys: Corticle substances pale yellowish, slightly softened ; in the case of one,
reddened to the depth of one-third line. Medullary portion deeply colored.

Respiratory organs: Larynx and traehea sound ; right lung with almest the normal
pale pink hue externally, but seems to be congested internally when ent into; left
lung nearly normal; heart and pericardium normal.
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EXPERIMENT No. 6.
Poland Clina pig, eight weeks old.

Date. Hour. |P O‘lghtl‘;l(?p“r' emarks.
Dec. 19| 10a. m.... 104> F. | Placed in pen with pig partially convalescent.
20 j....do..... 103
21 [....do..... 103.75
21 S pom..... 104. 5
22 9a.im..... 103.75
22 4.20p.m 104
23 1 9a.m..... 104.25
2t ....do ..... 102.%5
23 Lo..do ... 103.95
26 ....do ..... 105
27 |....do -.... 103
28 ....do..... 104
29 l....do ... 104
30 |..-.do ..... 103
31 [o...do..... 102.5 |
Jan. 1 {....do.... 102
2|...do..... 103
3l....do..... 103-25
4]....do ..... 103 Placed in pen with another pig in height of the disense.
5 sdo ... 103
6 {....do .___. 101
Tlo...doo.... 102.75
8 eaado oo 102.5
9i....do..... 103
10 ._..do -..... 103
11 {....do ..... 103. 25
12 {....do ..... 104
13 |....do ..-.. 101. 25
14 |....do --.-.. 103.5
15 |....do ..... 106
16 {....do ..... 105
17 f....do..... 105. 5 TFeces coated with film of blood.
18 |....do ---.. 104.8
19 f....do ..... 104.5 Bloody feees.
20 |....do-.... 104. 25 Do.
21 |....do ..... 105 Do.
22 |....do...-. 103 Do.
23 ....do ..... 103 Do.
2‘4 - ({o ..... %8&1’ Bloody feces. Inguinal lymphatic glands enlarged.
B0 @D L,
26 {....do ..... 104. 75
2 s .(%0 ..... 104
28 |....do ..... 103 Appetite improving.
29 |....do . ... 102 i g %
30 |....do ..... 102
31 |....do ..... 103
ExprriMENT No. 7.
. Temale rabbit,
I ; d
Date. Hour i‘BOd:inLCrK(I)I‘peI‘ Temarks.
Nov. 21 [icvevanvannnn. i .............. Inoculated hypodermically with one drachm of the blood of &
! sick pig just killed.
219am....... 1040 T°
J 8 DY ¢ s S 104
21 t....do....... 104. 1
25 |osdo oot ' 104.5
26 [....do .... - 104. 5 |
20 |-ererd0marrers i 104 i
28 leyera ) . rveiorers 104. 5 [
29 1 50000 Al 104
30 |..- dosiomat 104
Dec. 1f....do....... 104
2 D| s S 104
3i....do....... 104
5 ....do....... 104
/1] IR IS Hypodermic injection of one drachm of blood of pig which died
during last night. ©
8|/9am....... 105
9....do....... 104. 75
10( 4. oidor oo oo aa e 103.75
11 e s J—— 103. 75 A firm ovoid nodule in the seat of inoenlation.
12 o (o E— 104. 5
A3 1 evers do ..e..-. 103
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ExPERIMENT No. 7—Continued.

|
Date. Honr. iBodgtutgnger- Remarks.
Dec. 14 { 9a.m....... 103.5° F. | Hypodermic injection of one drachimn of bLlood of pig found dead
thismorning. DBlood swarming with actively-moving bacteriu.
15 . spdoue 2ol 105. 5 Has not eaten snpper.
15| 5p.maeaaa.. . 105.5 Eats nothing.
16 | 10a.m...... 106. 25
16 { 5p.m....... | 106. 75
17 | 102 m...... . 105.5
171 4p.m....... 103
18|10am......| 105. 75
18 | 4p.m....... 105.5
19| 10am...... l 104 Blood showed numerous moving bacteria as in the pig. Indura-
\ tion in the vight iliac region.
20 [....do ..., ; 104.75
21 1....d0 «c..... 103. 5
21 |5 ps 0 =i | 1045
22| 92 m.eunn.. | 103.5
22 | 430 p.m.... 104. 25
23 9a.m....... 103.5
24 1....d0 cueennn 104
25 |.caGO cennnn. 104
26 |....dooean... 104.75
27 |.eeudo cennne.| 104.75
28 |....d0 «euennn | 105 Abscess has burst to the right of vulva. A white fibrous ex-
{ travascular mass exposed.
29 |....d0 cannu-. | 104
30 [....d0 ceneaun 105
31 |caaedO cennnn. 105
Jan. 1/....do....... 104
2 104
103
103
103
102. 5 Is very low and has eaten little for some days.
102 Sore still open. ISilled by bleeding.

Post-mortem examination at once.—Conneeted with the raw sore in the groin was an
immense mass of whitish, fibrous material, infiltrated with pus, and extending from
the lumbar vertebrae above to the median line below. The mesenterie glands were en-
larged and blood-stained. Two had been transformed with yellow, cheesy-looking
masses. The stomach and bowels appeared healthy ; also the liver and spleen, heart
and lungs.

&

ExpERIMENT No. 8.
Poland China pig, eight weeks old.

Date. Hour. B odgtltl(;g?per- Remarks.
| 2
Dee. 18 4 p.mi.c.aa.. 102.75° F.
19 blicicss - - - = SRR T - TEEEREEE Inoculated with blood of sick rabbit hypodermically.
20 Fic- TPt sorioacnjieoaiae S e lofoefotrs
21 47p. 103.5
22 9a. 101.5 [+}
22 | 4.3 103.75
23 | 9a. 100. 75
24 ... 101
25 |- 101 Skin hot. Hides under the litter.
26 |. 101. 5
a7 [i 101 i
28 |... 101 Scours.
29 |.... 100
30 |.... 100
31 |..-- 102
Jan. 1 ... 102,75
2L oo 102 Inoculated with matter from open sore of sick rabbit.
B ner 101. 5
4 .. 102
5 |-. 103.5 Feces fetid.
G |- 104. 5
I 104.55
8 104.5
9 .. 104. 25 Fetid diarrheea.
10 |... 103
11 = 103
12 |... 102. 5
13 |. 103
14 1. 104. 75
15 105 Killed by bleeding.
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Post-mortsm. eoxemination.—8kin: Naturally black; no purple nor conpestaed spots
5CCI.

Digcative vrgaas: XMovth and throat healthy.

Gullarel Tymplatic glionds: Falareed and somewhat congested.

Nomach : Moderately tull; of o deep hrownish red along ifs great curvatnre,

Sinall inlesiine: Slightly congested 1n patehes; containg (welve ascarides,

Layge wniestine : Nearly noinal.

Mescnleric ymphetic glands : Palarged and slighitly couggested. Their surtince presents
clear, glistening, rounded masses like pins’ heads.  frguine! glands have the saine
character.

Lung: Isolaied Tobuleltes ave dark red and solid; at sowe peints {he interlobular
connective tissno is distended by a davk-red infiliration.

In the bronchia of the leit lung were twely e strongyli.

EXPERIMENRT No. O.

Conunon white pig, {en ks old.

Date. ITour. I’“d:.\mt;rl(:jpt 1- Remarks.
Jan. 7 [10a.m...... 104° ¥. | Tnoculated with frozen white product {from the groin of the
infected rabbit.

g8i....do ... 3102.5

£S I DR} (o . 103
10..-.d0 < evu-n. 103
11 ....do -...... 101.75
12 {....d0 ccenn-- 102
134(....do ... 103
14 JG (o S 103
15| 2p. Meeene. 101
16 { 10a. m...... 102.25
17 1...do cenen.. 103. 25
18 {....dO _ceun.. 103.8
19 (....do ... .. 103
20 |..-.dO ceunn-. 105. 25
21 [....do....... 105.3 .
22 |.e.do oenn.-. 104.5 Purple spots on rump. Eats little.
23 |....do ....... 105 Blue ears.
24 1....40 «.e.-.. 102.5 Scours, bright-yellow liquid feces. Inappetence.
25]....40 ....... 105 Do.
26 |....d0o ..a.... 98.75 Do.
b R, Vo SN 97 Docs not rise when temperature is taken; is stretched on its

side with muscular jerking. Xilled by bleeding.

Post-mortem examination.—Skin: Margin of snout for onc-half line deep of a dark
brown, and apparently without vascularity or life. Bencath this is a red congested
line.

FEars : Deeply blotehed with dark red and purple maculee, each about one-half inch
in diameter, but to a great extent confluent, so as to form extended lines and patches.
Stump of tail maculated. Perineum and adjacent parts of hip of a deep purple.

Digestive organs: Tongue with a whitish fur. On the center of its dorsal surface i3
a dark spot about two lines in diamecter, which is found to cover a considerable ex-
travasation and clot on the muscular substance. Glandularfollicles on the lower sur-
face of the soft palate filled with a soft yellowish puriform mass.

Submaxilliary lymphntic glands: Greatly enlarged and of a deep purple. Guttural
glands also blood-stained and moderately enlarged.

Stomaeh : Full, very fetid, not sour. Great eurvature has its mucous membrane much
congested with numerous black spots of extravasatiou projeeting beyond the general
surface. In the left cul de sac the ingesta next the mucous membraue is of a dark
baked appearance and firmly adherent to the mucous membrane, the epithelial layer
of which comes off with it. It has evidently been adlierent for some tine.

Smallintestines : Havelarge tracts of cougestion, and in the duodenum and eormuence-
ment of the jejununt are ten ascavides.  Seven ascarideshiave made their way into the
gall duct and the differcnt lobes of the liver, but none in the cystic duet nor gall-
bladder. The biliary duct is greatly distended and coated with w layer of yellowish-
green biliary coloring matter. ‘

The ilio-eceal valve: Has its margin of a deep erayish-Dlack and its follicles ¢n-
larged.

The large intestines : Are throughout black from pigmentary deposit, the blackness
being especially marked on the agminated gland, extending fromt the ilio-cieeal valve
on the colon. Many round blackish elevations are scattcred over the length of the
colon, appcaring like enlarged solitary glands. On some parts of the colon the dark
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color is modified hy the deep red of a recent congestion. Through the whole length
of the large intestine the mucous membrane is considerably thickened and puckered.
Nearthe auus are sowme caseous deposits hencath the mncous membrane, but communi-
cating with the surface by open orifices,

The lirer : Has great patches of a deep purple, decepest in the ceuter of the ascind.

The gall Dladder : 1s {ull of dark dreen, thick, very viscid bile.

The thiyuinal, sublumder, mesenicrie, mesocolic, gusiric, and hepatic lymphatic glaads : Ave
greatly enlavyed and deeply bleod-stained.

Fhe kidneys : Somewhat softened, are of a dull yellowish brown in the cortical por-
tion and of & purple hne, with darker radiating Lines in the medullary.

Liespiratory organs : Laryny souad.  Langs sound, excepiing some slight congestion
In particalar lobes, and the filling of the Lronehia and air-cells with blood evidently
drawn in in dying., No plenral eftusion.

Heart and pericardium : Sound.

ExXreriMeNT No, 10,

MMerino sheep.

. \
Date Houar LOd{'Zt'Itl(l'tiu,DCl.t Remarks.
Nov. 21 | 2p.-m....... 103° I Hypodermic injection of one and g half dvachms. Blood from
sick pig just killed.
22110a. m...... 102. 5 |
23 |....do....... 103.75
24 |....do....... 103
29!l aerdo e - - 104. 5
26 (....do....... 103. 25
27 1....do ... 104. 5 | Scouring and snuffling.
28 (....do ....... 103.75
29 [....do ol t 102
30 |....do....... 102. 5
Dec. 1)....do.......] 103.75
2....do....... 102. 5
b 30 AR [ T 103. 25
51{....do --..... 102.5
A P (I Hypodermic injection of two drachms bLlood iromn pig which
died during the night previous,
8 |....dO --un-.. 103. 75
91...do ..., 103. 3
10 |....do....... 103.75
11{....do....... 100. 25 ]
12 |....do ....... 102
18 Tl rsiziomecrs 103 o
14 |....60 ....... 103 Hypodermic injection of one drachm blood and pleural fluid of
pig which died during the preceding night. Fluids fall of
actively moving bacteria,
15 |....do . o..... 105. 5 Snuffing.
15 | 5p.Me..e... 105
16{10a. m...... 104.5
16| 5p.m....... 104. 5
17 | 0a.m...... 105. 5
17 [4pm....... 103. 5
M| l0am...... 103. 75
18 |4p.m....... 105
19 | 10am-...... 103. 25 P
20 ....dO «enenn. 105.2 Blood showws moving bacteria, but less numerous than in the
20 rabbit.
21| 10am...... 102. 25
21| 4p.m....... 104
221 9am....... 104
22 | 4.30p.m....| 10525
23 | Qam...... 103. 25
24.°1% 406 @err: - 54 102
25 do..o.oo 103
26 |....do....... 104
27 ... do ....... 103. 75
28 |:cccdlo e 103. 2
20 1 erdE g8l it 103. 5
30 ....do-...... 102.75
31 ....do -...... 104
dJan, 1|....do....... 103
2|....do.ene. 103.75 |
3 eeedOom o o 103
4 ‘ 2200 Brmrr 102
5 ....do....... 103
6 ....do ... 103 Inoculated with scurf from the ear of a sick pig,.
7 .«.do....... 102 -
8 ....do ...n.-. 102. 75 Scours.
9l....d0 -vsuuns| 103.8 Do.
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EXPERIMENT No. 10—Continued.

Merino sheep—Continued.

— e o - .3 L ——

|
A |
Date. Hour, | Body -temper- temarks.
i ature, J
|
Jau. 103° F. Scours. Anus red and sore. Strongly objects to the thermorn.
cter.  Has passed bloody mucus.
103
102
102.5
103.5 Anus still red and pufly, with abundant mucus.
103
103.5
103.5 Scours.
103 Do.
104
102,75
103
102.5 Anus still red and swollen.
102 Same afternoon injected one drachm of blood and pleural fluid
trom pig just killed. Fluids contained active bacteria.
104 Slight subcutaneous swelling in the right axilla. Tenderness
of the skin of the abdomen.
104.5
104
o105
271 12m.eua.... 103
26 (10am...... 103
28} S5p.m...... 104
201 10a.m...... 105
30 . do oeeoo .. 104
ExperimMENT No. 11
Long wooled (cross-breed) lamb.
Date. Hour. Bodk_:t-lt;g?per- RRemarks.

Jan. 104.25° ¥. | Injected hypodermically in the axilla matter from the ears of

two sick pigs, also anal mucus from one of them.

104. 25
103. 8
105. 25
103.5 Ears with scurfy eruption.
106.5 Bleeding spots on ecars.
104.75
104. 5 Injected hypodermically one drachm pleural fluid containing
actively moving bacteria from pig just killed.
108 Hard engorgement two inches in diameter in right axilla.
' 181 Axillary swelling more defined ; like a hazel-nut.
2 *
26 | 4.30 p.m....’ 108
27 [ 12m........ 108
28 | 10a.m...... | 105,25 Rectum contracted and tender; thermowmncter covered with
bloody mucus.
28 | 5p.om....... 1 106
29 10&.111..-...‘ 106
30 [....do oaooon 104

= yes JAMES LAW.
ItHAcA, N. Y., February 5, 1879.

REPORT OF DR. D. W VOYILES.

Hon. W, G. Lr Dug,
Commissioner of Agriculture:

Stk : In conducting an examination of the diseases of swine, as pre-
vailing throughout the State of Indiana during the present season, the
following plan was pursued, viz:

A tour of observation and inspection was made through the counties
of Floyd, Hazison, Washington, Greene, Morgan, Monroe, Owen, Put-
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nam, and Bartholomew. Some of the most intelligent and leading stock
men of each county were sought, and all the information obtained which
they had upon the subject of the disease, both in regard to its present
manifestation and past history. Speculators in live hogs and large
feeders were closely interrogated upon every feature of the disease as
coming within the range of their experience and observation. Diseased
herds were visited, and in each case the farm minutely inspected in all
its bearings upon the health of animals; the methods of breeding, feed-
ing, and general management of swine diligently inquired into; dead
animals, where not too far advanced in decomposition, dissected, and
living ones, having the disease, were slaughtered -for examination, and
the pathological indications carefully noted. The month of September
was entirely devoted to this branch of the investigation.

The object of this method of inquiry was to ascertain whether the
disease, as prevailing throughout these scveral districts, was uniform in
its character, differing only in such modification in type as may be due
to local influences ; or whether these were to be found separate and dis-
tinct diseases in different localities, due to entirely different causecs for
their production ; and if uniformity was found to exist in the character
of the disease as now prevailing, to learn from practical and intelligent
observers in each district whether, in any essential particular, it differs
from the disease that has prevailed in other years.

PREVALENCE OF THE DISEASE.

The several districts visited were all more or less affected by the dis-
ease, but to a much less extent than during former years, except, per-
haps, in the county of Putnam, where it was prevailing for the first time
as a general and wide-spread epidemic, the loss being estimated at from
fifty to sixty thousand'dollars. In this county the surface is sufficiently
undulating to produce good drainage; the soil is red clay on limestone.
Springs of pure limestone water are abundant, and woodlawns beauti-
fully swarded with blue grass are seen upon almost every farm. Feed-
ing swine has been an extensive and profitable branch of farm industry
in this county, and the herds are, therefore, quite large for a zrass-grow-
ing section. During the summer months hogs in this county run upon
blue grass and clover, and are fed some corn. We found the corn so
fed often unfit for use, because of a very reprehensible practice of haul-
ing to the field for convenience in feeding and throwing it in an open
rail pen, where, by exposure to heat and moisture, it soon becomes
moldy. The mean temperature in this county during the summer was
slightly above, and the rain-fall considerably below, the average seasons.

The counties of Floyd, Harrison, and Washington possess much the
same kind of soil, and are abundantly supplied with running springs of
limestone water; but blue grass and clover are not so extensively or
generally grown. In these three caunties hog-raising is not a branch of
farm industry sufficiently remunerative to induce the farmers to gener-
ally engage in it,and the herds are, therefore, usually small and the
animals very imperfectly cared for.

The observations made in the ceunties of Greene, Owen, Monroe, Mor-
gan, and Bartholomew were on a line with the White River Valley.
This and the Wabash Valley constitute pre-eminently the hog-growing
sections of Indiana. It is in this part of the State that the disease has
prevailed to the greatest extent. Hog-raising being the leading busi-
ness industry, the herds are ordinarily quite large.

No observatiqns were made in the Wabash country. In the White

3 SW
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River Valley the discase has prevailed during the present scason to
much less extent than for several vears past.  This is due in part to the
fact that there are not so many hogs here as formerly—great loss having
grcatly discouraged hog-raising, a branch of agricultur al industry here-
toi ore par a,mount to every other interest.

The less prevalence of the discase is also due in part to the increased
facilities for selling to summer packers; the approach of the complaint
in any given locality being the signal for the selling of every mairketable
animal.

In these hog-growing districts, the surface of the eountry is quite flat,
attording very imperfect natmnl drainage, and as a consequence much
stannant water prevails. The soil is a mm*ure of clay and sand. The
food is mainly corn, with some clover during the summer months, the
animals often subsisting nupon corn alone from the time of birth to that
of slaunghter.

In the county of Bartholomew there are several *grease factories,”
where they render dead animals, and it is estimated that during the
year 1876 there were rendered at these several factories no less than one
hundred thousand animals that died of the dlsease in that and adja-
cent counties.

It is the concurrent testimony of the leading and most intelligent ob-
servers, whose experience and observation have been most extensive,
that while the disorder prevails more or less at all seasons of the year,
it prevails to the greatest extent and with most fatal effect during the
dry months of the fall season, and again during the last wirter and first
months of spring—IFebruary and March.

SYMPTOMS OF THE DISEASE.

A greater degree of uniformity was found to exist in the symptoms
and character of the disease than was anticipated at the beginning of
the investigation. The first symptoms that u@ua]ly attract the atten-
tion of the farmel indicating approaching disease, is a wheezing cough,
coupled witi: a dlbposwon to mope. During this period the amimal
stands about as if in a “brown study,” with its ears dropped and its
eycs inclined to water or matter.

Following in the usual succession of symptoms comes a failure in the
appetite, with occasional voniting and diarrhea, although the two last-
named symptoms constitute an exceptlon, to which constipation is the
rule.

A complete failure in the appetite, intense thirst, with increased tem-
perature of the body, indicates the supervention of the fobrile and in-
flammeozory stage of the disease. During this stage the temperature
not mfrequenﬂ) rises as high as 107° ¥\, as indicated by the introdue-
tion of the thermometer into the rectum of the animal. The cough in-
creases; the breathing becomes more accelerated and lwbomous the
respxratory moverents are scarcely observable in the walls of the ehest
but become conspicuous at the flank, and range from 30 to 60 inspira-
tions to the minute ; the arterial circulation is increased in frequency
and diminished in v olume Petechial eruption is often observed on the
skin and is most distinetly observable on white animals. This is due to
extravasated blood from the capillaries into the tissnes, whicl, on under-
geing decomposition, procuces uiceration of the skin in the future
course of the disease, particularly if the animal becomes convalescent.

In the last stage the animal becomes very We(m, staggers in gait, if
able to rise at 0]1, refuses both food and drink; falls in temperature,
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sometimes as low as 60° F.; seeks the sunshine or a covering of htter,
and speedily dies. Emaciation isarapidly progressive symptom through-
out the entire course of the disease.

DURATION OF THE DISEASE.

The disorder is by no means uniform in its duration, varying {rom a
few hours to many days and even weeks. When death occurs only a
few hours after the attack a complication of heart disease is usually the
cause of the rapid termination of the case. Early fatality may occur
also from rapid congestion of the lungs, producing hepatization of a
large portion of that organ. The average duration ¢ the disease can
be, therefore, searcely approximated. Perbkaps five days would include
the length of time consumed in most fatal cases, whereas a much greater
length of time is required in cases that recover. In its most violent
epidemic form a mueh less time than five days would include the course

of the disease in all fatal cases.
PATHOLOGY OF THE DISEASE.

As before stated, all dead animals not too far advanced in decomposi-
tion were examined, and one or more sick animals were selected from
each diseased herd, and after a careful study of their symptoms, as com-
pared with the other sick stock of the herd, were slaughtercd for cxam-
ination.

Memoranda from thirty aissections made from fiftcen sepurate and
distinct herds fairly representing the disease as observed urder all the
varied circumstances as to food, soil, water, and general managerent,
show the following results:

In every case, without excepiion, discase of the lungs was present,
varying in degree from slight congestion to complete softening from
suppuration and inflammation. In two cases the lung disease was
tuberculous in character. In eight cases adhesion occurred between
the costal pleura and lung. In six cases circumscrived spots of infiam-
mation were found on the walls of the heart and its investment, with
an effusion in the pericardial sack. In siz cases were small patches of
ulceration of mucous lining of large intestine. In: six cases were conges-
tion of mucous lining of the stomach. In all cases the liver presented a
darker hue than natural, in four cases slightly, and in one greatly «u-
larged; but in all other cases in size and general appcarance would
compare favorably with that organ as usually observed in apimals re-
garded sound and healthy. The spleen was in ail cases discolored, as
in case of the liver. In few casesg there was =light congestion of the
kidneys. In orne case there was cvidence of fatty degeneration, and in
all others the organ indicated a healthy cordition. The blood was
always dark-colored, the muscles pale and relaxed.

The disease of the lungs was in all eases the leading pathological con-
dition, to which all other diseased appearances were seconlary in im-
portance, constituting complications only.

A section of the lung of an animal slaughtered during the active
inflammatory state of the disease shows, under the microscope, a com-
plete solidification of lung-tissue, the air-cells being filed with epithetial
exudation, no extravasated blood appearing. A section of theliver of the
same animal shows a thickening of the septwe acini by a proliferation of
epithetial cells, tending to or constituting futty degeneration; other
acini in the same section exhibit a perfectly healthy condition. A see-
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tion of intestine from same animal shows a healthy condition. These
three sections are transmitted with this report for verification. (See
microscopic seetions, Plate XV, Tigs. 1, 2, and 3.)

The contents of the stomach and intestines were liquid in six cases,
and dry, hard, and very dark colored in all others.
. T(llle gall-bDladder usually contained a small quantity of thin, greenish

uid.

The trachea and bronchial tubes contained a large quantity of matter
apparently consisting of mucus and broken-down epithelinm.

DIAGNOSIS OF THE DISEASE.

Judging from the visible causes that appear most active in its develop-
ment—the symptoms and pathology of the disease—we feel warranted
in pronouncing it, in its milder manifestations, bronchial catarrh, and, in
its most aetive and fatal form, catarrhal pneumonia.

There is no symptom uniformly present in the disease, as we have
observed it, that bears any analogy to the symptoms of cholera as affect-
ing the human subjeet, and the term ¢hog-cholera” is therefore a mis-
nomer; and although there is, ordinarily, little or nothing in a name,
in this instance the misnaming of the disease has been a source of incal-
culable loss, by suggesting a line of treatment irrationally administered
and caleulated to aggravate ratbher than cure it.

ITS CAUSE.

It is when seeking the cause of this wide-spread epidemic disease that
the field of investigation takes widest range. As already stated, it pre-
- vails more or less at all seasons of the year, and under almost every con-
ceivable condition and combination of conditions as to soil, food, water,
lIoeality, and general management; but the difference in its prevalence
under certain circumstanees is so marked and uniform that from these
facts we may derive some definite information as to the causes most active
in development.

The past history of the disease would indieate that it originated in this
country at a time when the condition of swine was visibly altered from
a comparative state of nature to one of more perfeet domestication.
When the country was new, affording almost unlimited range, the hogs
bred, grew up, and roamed in the forest until maturity. Being allowed
the free use of their noses, and being omnivorous in nature, they fed on
worms, roots, mast, and sueh other food as was provided and given them
by their owners; they cxercised as their inclination or neeessities in-
clined them; had frec aceess to numerous springs and streams of run-
ning water; slept in storm-sheltered thickets on beds of clean leaves,
and enjoyed under these cireumstances a vigor of constitution and an
immunity from disease unknown to the modern swine-breeders of the
country. As the country became more densely populated, rendering it
neeessary to clear up and inelose the land for agricultural purposes, the
lank, aetive, long-nosed animal of the pioneer age began to disappear
in order to give plaece to a new and more advanced civilization in the
history of his race. A close business caleulation demonstrated that 2
hog fed to profit on food produeed by manual labor must have an inbred
tendeney to take on flesh, and that tendency encouraged by close con-
finement and high feeding.

The hog of to-day is the result of persistent in-breeding for an obese
habit, encouraged by want of exercise and over-feeding. An animal
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quite comely in shape, early in maturity, of strongly-developed fattening
tendencies, and of enfeebled constitution, is the intelligent and natural
result. An animal thus deprived in part of the constitutional vigor pf
1ts ancestors, forced to give in part the instinetive habits of its race in
obedience to the regulations of modern farming, must necessarily have
acquired a diseased tendency. If, under these circumstances in the era
of modern swine-breeding, the animal is more exposed to causes produc-
Ing disease, a general prevalence of disease must be the result. Do
such causes generally prevail, which, operating upon well-known prin-
ciples in animal physiology, are calculated to produce the disease as we
have observed it? If not, we are forced, in the absence of visible and
rational causes, to indulge in hypothesis, and seek some hidden poison
which, operating to produce the disease, may, therefore, propagate it by
contagion.

We have assumed that the animal of the present period is one of
impaired constitution, and that its habits, as imposed by the will of the
farmer, as to food, water, cleanliness, exercise, and rest, do not approach
so nearly a strict observance of the laws of health as do the instinctive
habits of the animal in an unrestrained state of nature. The habits in
the latter state have been briefly alluded to already. What are the
altered conditions that conflict with the laws of health as imposed by
the former state ?

FOOD.

In considering this branch of the inquiry we will examine briefly the
subject of food. The hog is an omnivorous animal; he eats both animal
and vegetable food ; his instinet demands and his health requires it. In
his native state he obtains the animal food required by the industrious
use of his nose in digging for worms and insects; but the most improved
methods of modern swine-breeding have proclaimed the nose of the hog
a useless appendage, and bred it to the smallest possible size—a thing
of beauty to adorn a ring. The animal, thus deprived of the natural
means of obtaining a supply of animal food, is forced to subsist almost
exclusively upon vegetable diet, consisting almost wholly of corn. That
this style of feeding long pursued is not conducive to the highest state
of health would seem self-evident. In the hog-growing districts, corn
alone is often the only food fed to swine from birth to slaughtering,
and it is in these districts that the disease is most prevalent and fatal.
On the contrary, hogs fed the offal from milk and cheese factories, or
from city and hotel garbage, are always most free from disease. In the
city of New Albany, Indiana, there are more swine to the square mile
than elsewhere in the State; their rights are somewhat sacred; they
run in every street, sleep in every alley, and break into almost every
yard; as scavengers they constitute a sort of independent body of health
police, auxiliary to the board of health ; the average councilman regards
them in some sense as his constituency, and the people, therefore, have
vainly prayed for hog-ordinances and hog-cholera, and still the animal
feeds upon our bounty, multiplies his race, and almost defies disease.

WATER.

During the dry months of the fall season it seldom happens that hogs
have a proper supply of good pure water, even in well-watered districts
of country. In all the herds examined where the disease prevailed, in
but one instance was a proper supply of pure water observed; in alarge
numper of cases there was positively no water, only thin mud at the
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watering place. At the farm of Mr. Quinn, near ITartsville, Indiana,
where the discase was prevailing, twelve head of sick animals were run-
ning in an inclosure, and when the proprietor was asked about the sup-
ply of water, he said, “ There was plenty—a good spring.” On personal
examination the spring was found to issue from a hill-side, with but lit-
tle incline; from the place where it issued to the point where it disap-
peared from exhaustion—a distance of some 40 feet—there was a long
bed of thin mud, and no visible appearance of running water at any
point. He was asked on our return when he last inspected the
watering place, and answered, “ This morning.” He was then asked if
he thought the supply of water at that spring would supply a few horses
or cattle with water, if the hogs were taken out, and he replied promptly
in the negative, and when asked by what process of reasoning he came
to the conclusion that water of acknowledged unfitness for anything else
was quite good er:ough for hogs, and sick ones at that, he replied, in sub-
stance, that hogs would not use water until they rendered it unfit for
any other kind of stock !

We mention this case in detail because it fairly represents the views
of the average farmer upon the subject of water for swine—¢* any water
is good enough for a hog.”

CLEANLINESS.

The domesticated animmal does not approximate the habits of his
pioneer ancestor in point of cleanliness. It is the instinctive habit of
the animal to bathe in water and wallow in mud to counteract heat and
as a protection against flies; but in a state of nature, when the mud has
served its purpose, the animal cleanses himself by friction with the
nearest tree; the filthy bed which the domestic animal becomes satisfied
to occupy in a state of confinement is never occupied by animals run-
ning in the forest, and given opportunity to make and change their
sleeping places at will—in short, when aliowed tc provide for his own
existence, he exercises a more intelligent regard for his wants than is
ordinarily exercised for him by his owner, whe attempts to supersede in-
stinct by reason.

The frequent allusions mads to the native hog may provoke the in-
quiry, Are we to return to the ill-shapen and ungainly animal of forty
years ago? Certainly not. In this age of high-priced coern, such an an-
imal is unworthy of an existence. The only thing to be admired of him
is his health and constitution; the only useful lesson to be derived from
allusion to his history is the means by which these were acquired and
maintained. Food, faulty in character and wanting in variety; water,
deficiont in quantity and purity ; quaiters, too limited in space and filthy
in condition, are the three leading factors in the production of disease of
swine.

Zpecial attention was given to thic examination of the surface land oc-
cupied by dizeased animals, and while there were c¢xcecptional cases, in
quite & large majority ¢f instances they were running in fields producing
quite a luxuriant growth of weeds which, daring that season, were shed-
ding their secd, bloom, and leaves. The earth was exceedingly dry and
dusty. In traveling through the fields the animals created a dust from
the earth and from the weeds also, which, together, were taken into the
air-passages and lungs with the air breathed, constituting an active
source of irritation. While pursuing this branch of the inquiry we were
mmfermed by some intelligent coservers that they had noticed that ani-
mas runndig in such fields, particularly wheat and rye stubble, over-
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grown with weeds, were the most unhealthy; and under these circum-
stances the greatest amount of disease was observed. It is at this
particular season of the year that hogs are most neglected. Having been
turned out during the summer months to take care of themselves, while
the grass is green and filled with nutritious qualities, they thrive and
do well; but, at the approach of the dry season, green grass gives place
to that which is mature and dry, in which state it is indigestible and
constipating. The water at this particular season fails. It is also at
this season that swine keep their skin clothed with mud as a protection
against flies, seriously interfering with its healthy functions as auxiliary
to the lungs and other depurating organs of the body. This is the
season when the cold nights precipitate heavy dews, and while run-
ning through the grass and weeds, during the nights and early morn-
ing hours, the animals become wet and cold, to be dried off and scorched
in heat and dust at the returning noonday. During the nights they
are chilled, sending the blood from the surface to the internal organs
of the body, and breathe a damp, cold atmosphere; during the day
they are overcome with enervating heat, and breathe a dry atmosphere,
loaded with dust and dry particles of decaying vegetation. Is not this
an array of existing circumstances well calculated to excite catarrhal
affections, and are not these conditions as universally present over a
large area of country as the disease itself? It may be objected that the
disease sometimes prevails where the conditions mentioned are wanting.
That it does prevail in some instances where there is no visible cause
for is production is true, but the instances are of rare occurrence. As
before stated, it prevails again in an active and fatal form during
the months of February and March. This is the season when bronchial
and lung diseases prevail among the human family, due to the atmos-
pherical chonges; and exposure to the dawp varth then in a state of
alternate freezing and thawing. Swine are similarly affected during
that period of the year from the same cause; and being more generally
exposed to these causes than the human family, are more liable to such
diseases in their epidemic form. The principal objection to this*rational
theory of the cause of the disease is that it is found to exist at other
seasons of the year than those mentioned, and under circumstances
where almost all the conditions named are wanting. In a few instances
we observed it where there was no visible want of first-class care in the
management of the swine as to food, water, cleanliness, and shelter, and
when they were running on clean blue-grass pastures well shaded and
watered; but the prevalence of the disease under such circumstances
was excecdingly rare. 1t is the general opinion among farmers that the
disease is due to some specific poison, and is contagious in character.
This opinior: was generally enturtsined by the furmers of Potpoam
county, where the disease prevailed this season for the first time as a
general and widespread epidemic. Many claimed that the disease was
communicated by a lot of diseased swine driven through that county
from the county of Boone; but many cases occurred on farms entirely
off the route traveled by the diseased animals, and entirely isolated
from public highways, and upon which no new or strange animals had
been introduced by purchase or otherwise. A toll-gate keeper living
near the village of Bainbridge, in that county, had a few swine running
at large, and coming in close contact with all the animals driven over
the road, and still they had escaped the disease; while those occupying
inclosures by the roadside generally had it. Numerous instances were
reported by reliable and intelligent men, where the disease prevailed
apon one farm with but a partition fence separating the sick animals
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from those of a neighbor, in an adjoining field, and the latter not be
affected by it. No case of this kind was reported, where a stream of
water led from the diseased herd to the opposite lot of animals, in which
the latter escaped; which circumstance would indicate-that while the
disease may not be strictly contagious it becomes infectious, and can be
transmitted by contact with diseased matter. Ixperimental operations
conducted with a view to ascertain this fact were wanting, because of
the lack of absolute knowledge that the animals operated upon would
not have had disease without the introduction of diseased matter by
inoculation; barring this doubt, the introduction of diseased matter into
the system of a well animal produces the disease in four out of five
cases. It is a safe practice to separate the sick from the well animals at
the very first indication of approaching disease. The eating of the flesh
of the dead animals, dying of the disease, by those surviving, is a very
reprehensible practice, and should under no circumstance be allowed.
The dead should be speedily removed and buried or cremated. Some
farmers, however, claim that where they allowed the sick to eat the dead
the animals seemed to recover faster by the practice—an observation, if
correctly made, only demonstrating that the herd was suffering from
want of animal food to such an extent that that furnished them in a dis-
eased condition did them more good than harm. Those holding to the
theory of contagion generally agree in the period of incubation as rang-
ing from ten to twelve days.

Mr. William B. Taylor, of Martinsville, Ind., a gentleman of long
experience as a feeder and packer, and an intelligent observer of the
disease, states that when a herd of diseased animals were turned in a
field with others not previously exposed, that the disease would almost
invariably run through the entire diseased herd before attacking the
others ; and Mr. Joseph Goss, of Gosport, Ind., a feeder and packer of
forty years’ experience, and a most careful and intelligent observer, cor-
roborates the statement of Mr. Taylor.

THE DISEASE AS AFFECTING DIFFERENT BREEDS.

This branch of the inquiry was forced upon our attention by certain
parties who claimed in behalf of certain breeds of swine a partial or
complete immunity from the disease. Unfortunately our field for obser-
vation in this regard was not good, since all the animals observed were
grades in which the Poland-China and Berkshire blood largely pre-
dominated. The best information gained upon the subject was to the
effect that the breeds for which such immunity was claimed were those
not in general use, and that the absence of loss from such breeds is due
to the small number of such animals existing in the diseased districts.
Such claims were made in behalf of the Chester Whites and Jersey Reds.
'We saw none of either of these breeds in our travels, either sick or well.
The latter breed may have a partial immunity from these considerations.
It is an Eastern bred animal, developed in a section where in-breeding,
close confinement, and over-feeding and monotonous diet are not so gen-
erally practiced as in the West, and that breed has, therefore, possibly
a better constitution with which to resist diseased tendency.

RECURRENCE OF THE DISEASE.
All experienced feeders agree in the opinion that animals having the

disease and recovering from it seldom have a second attack, and state
that in purchasing animals to feed preference is always given to those
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that have gone through with the disease. We are inclined to aceept
this opinion as of little consequence, for the reason that such as are fed
for pork do not afford a sufficient lapse of time to clearly demonstrate
this point; and, on the contrary, among breeding animals tMat are
allowed to live older, in which timely opportunity is given, our informa-
tion is that a second attack is not an unusual occurrence.

HEREDITARY EFFECT OF THE DISEASE.

Females having the disease when breeding almost invariably cast
their young. If they escape that accident, the offspring usually die
very soon after birth. Subsequent litters from the animal, after com-
pletely recovering from the disorder, do not appear to be wanting in
vigor, and do not exhibit a greater aptitude for the disease than other
animals.

PREVENTION OF THE DISEASE.

The widespread prevalence of the disease, its rapid course and dread-
ful fatality, warrant the opinion that measures of prevention, if discov-
ered and applied, will be much morebeneficial inresultthan the discovery
of a successful line of treatment for the disease, unless that treatment
shall consist of some specific remedy, a practical use of which can be
made by the farmers in all stages of the complaint. Thatsuch a remedy
will be discovered, we are of opinion, is not within the range of proba-
bility. The measures necessary to prevent disease in domestic animals
embrace within their range a careful study of their natural habits and
wants, and a strict observance of the laws of health that govern all
animal life, the principles of which are the same in their application to
theinferior animals as to man. Those errors alluded to when considering
the cause of the disease, as, in our opinion, largely contributing to, if
not wholly the cause of, 1its development, must be corrected. The idea
that swine are exempt from the ordinary laws governing health, and
will thrive under any and all circumstances, must be abandoned. Forced
to keep pace in his superior development with the civilization of the age
in which he lives, he requires additional care in his management in
order to ward off the numerous ills to which he is liable, many of which
were unknown to his race in its unimproved state of nature. The food
of the animal should, at all times, consist of the greatest possible
wariety; the water drank should be strictly pure; too many animals
should not be herded together; the young animals should be kept to
themselves; frequent change of locality, by shifting from one field to
another; the frequent plowing up or burning over of the lots usually
denoted as hog-lots in order to disinfect them; frequent change of
sleeping-places, and the removal and destruction of old, filthy bedding-
material. During the dry fall months, when the swine are running at
large, they should be daily inspected, and at the approach of that period
when the succulent grass is giving place to the mature and dry, laxative
food, such as bran-mash or oil-cake; or aperient medicine, as linseed-oil
or Glauber salts, given to counteract the constipating effect of the dry
grass; the watering-places daily inspected; if running in open fields
with high weeds and grass, they should be taken out at night and kept
from the cold, wet grass, and turned into woods, if there is such a place
available; they should be kept from weedy and stubble fields during the
dry dusty period of the fall season, both day and night. When confined
in close pens, these pens should be cleaned daily, and disinfected when
there is stench, by the use of copperas, chlorinated lime, or with dry,
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fresh dirt. The opinion that corn, almost alone, is sufficient food for
swine, and contains all that is necessary for the growth and develop-
ment of the animal, will not be abandoned by the average farmer qntll
after many costly lessons from experience, while attempting to freight
their corn crops to market through this uncertain medimm of transpor-
tation. A judicious and intelligent system of in-breeding cannot be
abandoned without a rapid reversion to the ill-shapen animal of forty
years ago, and we do not insist that in-breeding, when judiciously and
intelligently practiced, is materially deteriorating in its influence upon
the health and constitution of swine; it isonly by coupling animals near
related, that have a constitutional defect or a diseased tendency, and
where these defects and tendencies are duplicated, that such a course
becomes positively injurious. In the natural state of swine, when ran-
ning at large and growing up without man’s intervention, in-breeding
frequently occurs; and the bad tendencies are warded off by the more
vigorous males fighting off or destroying the feeble ones and becoming
the sires of the race. Thus nature provides for a ‘“survival of the
fittest.” In artiticial breeding, the selections made tor breeding purposes
are too often made with special reference to shape and beauty, and too
Lttle cormiderution I8 given to vigor aod constitution.  There is no peae-
tical test made in the prize-ring between the most comely male and his
less handsome brother, as to which is by nature best entitled to become
the sire; but the breeder makes the choice from other considerations
than “might makes right.” Good feeding is the counterpart of good
breeding; but there is a marked difference between good feeding and
overfeeding or stutilug.,  Good feeding cousists iu giving an aipouut of
good healthy food in sufficient variety to provide for the waste of the
body, and in quantity only sufficient to develop the future growth of the
anittal.  Overfoeding ot stuiliug consists iu pushing the amonut of foud
to the full assimilative capacity of the animal, with a view to the greatest
possible amount of excessive flesh. The first is essential to good breed-
ing; the other is deteriorating to the constitutional vigor of the animal.

TREATMENT OF THE DISEASE.

This branch of the subject we might sum up in these few words: No
remedy was discovered having any marked beneficial effect upon the
disease when once fully establisted; no {armer was found who ever in
his own experience tried any remedy or remedies that seemed to exert
any well marked curative efiect upon the disease. Many isolated cases
were reported ; one animal recovered by having the tip end of its tail
cut off; two, by being saturated with coal-oil, and a few others of like
absurdity.

The anaouncement of the naiies of the individual members of the
conumission appointed to conduect this examination brought to our notice
by letter a large nuwber of so-called hog ¢ cholera cures,” which their
several proprietors asked us to test, or allow them to test in our pres-
ence. As the requests were counled with the expressed or understood
condition that in case said remedies proved efficient cures their proprie-
tor shoald have the benefit, for his private use and gain, of an official
indorsemeiy of tho reredy, we did not think the investigation of such
remedies for sush purpose came within the range of duties properly
devolving upon a commission appointed to make an investigation at the
public exvense {or the puliic good, and therefore declined to answer all
communications relating to such subjects. What valuable discoveries
left in temporary obseurity by our course in the matter time alone must
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disclose. We must say that in this matter we were not influeneed by
a striect regard to the observance of a high-toned professional code of
medical ethics, but entirely from a sense of the proper discharge of a
public duty. The sick herd of Mr. Quinn, previously alluded to, was
taken as one offering a fair opportunity for treatment. The sick animals
were all in the formative stage of the disease, and surrounding circums-
stances seemed favorable to their cure. They were confined to proper
limits, in a pen well situated as to health and comfort, and were given
a dose of purgative medicine as a starting point, consisting of Glauber
salts. It was observed by all with whom we conversed that a larger per
cent. of recoveries occurred from among those animals that at the com-
mencement of the disease had vomiting and diarrhea than from others.
The dry and hard condition of the fecal matter found in the animals dis-
sected 1leads to the belief that purgatives at the commencement of disease
would always be a judicious course. Bromide of ammonia was then
given in solution in doses of 30 grains every six hours. This remedy we
tested at the suggestion of the Agricultural Department, at the instance
of a gentleman who insisted that inasmuch as it exerted a salutary eftect
in the disease of cholera as affecting the human subject, it might prove
equally beneflein] in sueh diseage in svine. S0 it wight, but we did not
find that an analogous disease, and therefore the remedy having no
properties calculated to meet the character of the disease that we did
find, proved of no practical benefit in its treatment, the animals dying
in about the same proportion as when not subjected to any plan of treat-
ment, but left entirely to themselves. Mr. Stadda’s herd, in the same
county, was subjected to the same plan of treatment with the same re-
sults. The herd of Mr. Thomas, in Harrison county, was treated under
our direction by giving a mild purgative at the commencement of the
disease, and during the acute inflammatory state of the complaint ad-
ministered antimonials as a sedative to the circulation, and in the sec-
ond stage tonics and nutritious fcod of milk, mill-feed, and vegetables,
but the per cent. of deaths remained much the same as when not treated.
Other isolated cases occurred under circumstances where extra care and
effort was made in trying to effect a cure by several different lines of
treatment, but candor compels the admission that as far as relates to the
discovery of any plan of treatment proving sufficiently efficient te enti-
tle it to respectable consideration, our efforts were without goed results.
And, lest our speculations and thecries as to the proper line of trcatment
may be wrong, and present further obstacles in the way of the discovery
of a successful remedy, we will refrain from giving them, preferring to
present such points only as we fully believe will be of practical value.
I remain, very respectfully, your obedient servant,
D. W. YOYLES, M. D.
NEW ALBANY, IND., November 23, 13¢8,

REPORT OF D. E. SALMON, V. 8.

Hon. WirLiam G. Lz Dtoe,

Commissioner of Agriculture :

SIR: In my investigations of the contagions hog-fever as it exists in
North Carolina, it has been my endeavor to decide those peints which
it was indispensable for me to krow before adopting preventive meas-
ures, rather than others which might be equelly interesting from a scien-
tific standpoint. What is the percentage of loss from swine disease in
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this State? Is it one and the same disease from which the hogs are
dying in the different parts of it? If but one, what are its symptoms,
post-mortem appearances, nature, and cause? And what are the means
by which such losses may be diminished or entirely prevented? These
are the questions which it seemed most important to answer; they are
those to which my time has been entirely devoted.

It was found very difficult to obtain information of localities in which
the disease existed ; for although requests were made through our news-
papers for such information, and althongh, as I have since learned, swine
were dying largely in every section of the State, I received during the
whole time but three letters naming such localities. If to this we add
that a large part of this State is without railroads ; that the farms are
large, and, consequently, the country is thinly settled ; that usually but
few hogs are kept on each place, it is seen that a great part of the time
must have been spent in unproductive work in searching out infected
localities, and, when these were found, in traveling from farm to farm to
find herds suitable for experiment, or dead animals for examination.
These facts must explain the small number of experiments which I was
able to carry out.

To give a connected view of the subject, and one convenient for refer-
ence, the report is presented under the following headings:

II
THE*LOSSES*OF *SWINE.

a. Extent of disease, number and percentage of deaths.

b. Are the great bulk of these losses caused by one disease, or are
they more equally distributed among all those to which these animals
are subject ?

IT.

THE CONTAGIOUS HOG-FEVER.

a. Symptoms.
b. Post-mortem appearances.
c. Natuare.
d. Cause.
III.

MEANS OF PREVENTION.

-~

t. Hygienic and medical treatment.
. Sanitary regulations.

S

EXTENT OF DISEASE, NUMBER AND PERCENTAGE OF DEATHS.

North Carolina is a State with a great diversity of soil and climate.
In the western or mountainous part the summers are not excessively
hot nor the winters extremely cold, and, with the exception of river bot-
toms which are of comparatively small extent, the soil is rolling and
naturally well drained; the water is good; there is no malaria, and the
country is rightfully considered a very healthy one. Extending from
the mountains for two hundred miles eastward is a strip of country much
of which is not sufficiently rolling for good drainage through the com-
pact subsoil, and in a large part of which intermittent fever prevails to
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a considerable extent among people. Still farther east is a strip of
sandy and swampy country, extremely malarious, and very subject to
Intermittent fever and other diseases of malarial origin.

Now, if our hogs were dying of unhealthy surroundings; if their dis-
ease or diseases orlo‘mate to any extent from malarious emanations, it
18 certainly in this eastern belt that we should expect to find by far the
largest percentage of losses. We should not be disappointed in finding
a few in the central belt, but in the healthy, elevated west, where the
hogs roam in vast mountam forests, we should certainly expect an un-
usual freedom from disease, especially in summer. Viewing the matter
from this standpoint, I visited the western and central sections, and
would have gone to the seaboard if my own health had not faaled me
at this pomt

Fortunately statistics have been collected of the number of deaths
among swine in the different parts of the State for the year ending April
1, 1878 and these, as far as can be obtained (twenty-three countiesonly
out of nmety four), are as follows:

: Total number| Number of . Total number| Number of
Counties. of swine. decaths. Counties. of swine. deaths.

Bertbiesss:ressemee < semes 22, 286 5,151 || Lenoir cv-vue coveuan... 16 604 3,853
Buncombe . -.oceo ... 12, 076 3,194 || McDowell.oo...o.o.... 6,011 2,363
PUTK - eeeeneenannns 6, 341 1,940 {| MATtin .ceeeeoovemnan.. 12,755 3, 670
Camden .......... HEEEET 5, 586 2,158 || Mitehell........... e apers 8,972 1, 380
Chatham eeaeeccanne.... 27 858 9,103 || Pender .c.............. 14, 964 1,977
Cherokee...ceceearun.-. 5, 183 538 |} Person - cueuceona.- 12,789 3,084
Clayiccrrertrereeasrereriss 4,998 1,286 || Richmond ............. 10, 030 1,192
CTaVeDl..ccecmeecnuanann 11,446 3,493 || Robeson-.ceeeuooaaun.. 27,411 3,764
Cumberland .c.... .. = 13,466 2,006 || Rowan ................ 14,409 1,943
CurTitick «ocvecanaan. 7, 064 2,451 1l Wake eevumneaaaiaos 17,448 4,112
Franklin ...o.o.oo.oaoo. 16, 045 6,359 ?
Guilford....coceeeaaoo.. 22, 392 1,041 Total ... rerers Sirs 304,492 66, 946
Hyde..eeoaeevameannnn- 8,358 888

That is to say, hogs have died to an alarming extent from bherokee,
Mitchell, and Buncombe counties in the mountams to Camden, Currituck,
and Craven on the seaboard. Nor was the year above reported an ex.
ceptional one, as these losses are now being repeated in Haywood and
Yancy in the west, and from thence in localities eastward to the sea.
Speaking in round numbers we have reports here from one-fourth of the
counties in the State, and these counties in 1870 contained about one-
fourth of the hogs in the State, and contain now very nearly the same
number as then. We may, therefore, estimate the losses in the entire
State at four times the number in these counties, say 260,000. Taking
the counties mentioned, the loss amounts to 214 per cent of the whole
stock, and ranges from 384 per cent. in Camden.to only 4% per cent. in
Guilford.

ARE THESE LOSSES THE RESULT OF A SINGLE DISEASE ?

This question has been raised again and again, whenever any measure
has been proposed for (hmlmshmrr the death-rate of these animals, and
notwithstanding investigators in w1dcly differentlocalities have observed
similar symptoms and s1m11ar post-mortem appearances, the great ob-
jection to sanitary laws has always been the uncertainty in 1eward to the
affection or affections from which deathoccurred. It, thererore, seemed
advisable to visit a large part of the State in order to decide this ques-
tion of primary unportance The disease was seen by the writer in
Haywood, Buncombe, and McDowell counties, in the mountain district,
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in Rowan, Mccklenburg, Lineoln, Gaston, and Alamance, in the central
belt, and particular inquiries were made of those who had observed it
in the counties bordering on the coast. Several counties not enuinera-
ted above were visited, but 1 was not sueccessful in finding infected
localities. My greatest regret is that T was not able to make personal
observations in every part of the State.

In each of the counties mentioned a considerable number of herds
were visited and examined, and without exception the living animals
presented similar symptoms, and the dead ones showed similar changes
in the different organs of the body. Slight variations were of course
observed, as is always the case in any disease, but these were as great
between difierent individuals of the same herd, sick at the same time,
as between different herds, even in different counties. And, what is of
great importance, 1 did not find a single case in which it could possibly
be supposed that death resulted from a local disease; but in every
case a variety of organs, belonging to different apparatus, were found
diseased ; the blood often showed marked changes; there were extrava-
sations in various parts of the body, and always inflammation of the
lungs and large intestines, generally, also, of the heart, and often of the
eyes; the skin, too, was often plainly affected, and the temperature was
found to be increased before any other symptoms of disease were in the
least apparent.

Considering all these facts, there can be no doubt that these animals
all died of a general disease—a disease not caused by changes in any
single organ; but, on the contrary, a disease which caused the various
organic changes observed. Again, from the similarity of symptoms in
all these cases which I saw, and in those reported to me from other
parts of the State, and from the correspondence in post-mortem appear-
ances, there can scarcely remain a shadow of doubt that the great mass
of the hogs dying in North Carolina are affected by one and the same
disease.

SYMPTOMS.

An increase of femperature precedes for an undetermined and preb-
ably variable length of time the appearaiace of all other symptoms.
In one lot of seven ten-months-old pigs, only one of which showed symp-
toms of disease, the six remaining had a temperature varying from
103.6° F. to 106° I'., and this temperature was preserved unaltered for
six days, with no other changes in the condition of tiic animals than
increased dullness of the cyes, a general unthrifty condition and a disin-
clination to search for food, although the appetite was still good. The
pig first affecied died about this time, and a post-mortem examination
left no doubt of the disease.

In another lot of ten three-mouths-old pigs, but one of which was
plainly sick, six had a temperature ranging from 1043° F.to 107° F.;
with one this was1033° F., with two 101° F. and 102° respectively, while
with tie sick one it reached 107.4° ¥\

In a hexd of twelve, from which one had just died, and one was plainly
sick, four others showed a temperature from 1033° T, to 1670 T,

In a lot of fourteen animals, one had died, one was plainly sick, and
three others had a temperature from 1063° ¥. to 1040 F,

Of five pigs, one had just died, three had a temperature oy 1652 F. to
106° F., and the remaining one 103° F.

Ot eloeven hogs, two had died, one was plainly sick, and five had a
temperature ranging from 103° F. to 106° F.

From these and similar cases it has seemed probable that a high tem-
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perature may exist several weeks before other symptoms are manifested,
or even that the disease may in some cases be confined to, and run its course
in, the blood, without a localization in any organ or organs. Such &
view is also sustained by the often-observed fact that when the cholera
exists in a herd, animals, which show no positive signs of sickness, are
found in an unhealthy condition, and cannot be made to thrive and
fatten. This point, however, remains to be cleared up by future inves-
tigations. An objection may be brought to the lower temperature here
recorded, that according to other observers it is common to find a
temperature of 103° F. to 104° F. in healthy animals. This, however,
does not agree with the observations which I have been able to make.
In one herd of ten, the last of a much larger number which had been
reduced by this disease, all of which appeared healthy and thriving, not
one showed a temperature by my thermometer as high as 103° F. In
several other herds of healthy animals which I examined, but notes of
which were not preserved, the temperature was found to range from
96° I. to 1024° F. In nearly all these cases the animals were called up
from fields where they were running at liberty, and were immediately
examined. So that, although there may be differences in thermometers,
I think there can be little doubt from these observations that an increase
of temperature precedes other symptoms by a number of days.

The first symptoms apparent externally are a dullness of the eyes, the
lids of which are kept nearer closed than in health, with an accumula-
tion of secretion in the corners; there is hanging of the head with lopped
ears, an inclination to hide in the litter, to lie cn the belly, and keep
quiet; as the disease advances there is considerable thirst, more or less
cough, a pink blush, rose-colored spots, and papular eruption on the
skin, particularly along the belly, inside of thighs and fore-legs, and
about the ears. There is accelerated respiration and circulation, increased
action of the flanks in breathing, tucked-up abdomen, arched back,
swelling of the vulva in the femaie, as if in keat; sometimes, also, of the
sheath in the male; loss of appeiite, and tenderness of the abdomen;
occasionaily there was persistent diarrhea, but generally obstinate con-
stipation. In sotow caser largse abroded sputs wio observed ot the pro-
jecting parts of the body, caused by separation and loss ¢f the epidermis;
in these cases a slight blow or friction on the skin is sufiicient to pioduce
such abrasions. Inmany cases the eription, blush, and spots are entirely
absent; petechie were formed in abeut one-third of the cases; in one
outbreak, chiefly contined to pigs in which the eruption was remarkably
plain, there was considerable inflanavation of and discharge from the
eyes. Some animals have a very disagreeable odor even before death.
(n nearty oll rases there is vieakness or partial poralysis of 2w posteeior
extremities, and occasionally this paralysis is so complete in the first
stages of the disease as to prevent walking or standing.

The percentage of animals affected and the violence cf the symptoms
vary greatly, according to the time the disease has existed in a locality.
In the early part of an outbreak from 70 to 90 per cent. die, and most of
these in the first stages of the disease, from deterioration of the blood or
apoplexy. In one case there was a loss of 102 out of 167 head; in other
cases whoie herds of 30 or 40 succumbed; later, many of the animals
linger for weeks, and finally die from persistent lesions of the lungs or
bowels. In some instances a considerable number of those affected—20
to 25 per cent.—recover; many of these lose all their hair, and often the
epidermis as well. Of those recovering, a very few fatten rapidly and.
do well, but by far the greater part cannot be fattened, and are always
unthrifty and profitless animals,
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POST-MORTEM APPEARANCES.

In about one-third of the cases petechize and larger blood extravasa-
tions are seen on the thinner parts of the skin; in a somewhat larger
proportion of cases the abraded spots, already mentioned, are present;
making a section through these, the skin appears thiekened and of a
very high color, but the sub-eutaneous tissue is not appreeiably altered.
In one or two cases there was no effusion in the abdomen, but in all the
rest this cavity contained a variable quantity of liquid—sometimes of a
bright yellow color and clear, sometimes of a straw color, and very
often turbid and mixed with the eoloring matter of the blood. In every
case the colon and emcum were plainly affected, reddened externally,
and internally showed ebanges varying from simply a deep coloration to
inflammation and gteat thiekening; in some cases they were studded
with petechite, in others there were none; ulcers of various sizes were
frequently found, and also thiekened fibrous, coneentrie patches, oceu-
pying sometimes nearly the entire walls of these organs. In one case
there were large blood extravasations in the walls of both eolon and
cecum, distending them to a thiekness of half to three-fourths of an
inch; on section, these spots had the appearance of a elot of black blood;
they were firm and tough and did not yield to seraping with a knife.
Round, firm nodules, one-half ineh in diameter, were frequently found
in the walls of these bowels, whieh, on seetion, were of a grayish-white
eolor, and appeared to be composed of eompaet fibrous tissue, with the
exeeption of one case in whieh they were less firm, and presented the
appearances of the extravasated-blood patehes already described. With
the exeeption of peteehis the small intestine was nearly always normal;
in one case there were two or three patehes of inflammation one to two
inches in diameter. The reetum was eongested or inflamed in spots
only; there were oeeasionally the nodular masses mentioned above, but
in a majority of cases this part of the intestine showed little or no ehange.

The stomach in one-third of the eases was unehanged; in the remain-
der there were patehes of inflammation from the size of the palm of the
hand to the involving of half of the surfaece of this organ. Sometimes
this was eonfined to the mueous eoat, but often implieated the whole
thiekness of the walls.

The eavity of the thorax in every case eontained a considerable quan-
tity of a turbid, bloody liquid, in some eases nearly blaek in color; the
pleur® were generally thiekened and eovered with false membranes;
the lungs were eonstantly found inflamed, oceasionally in a few small
spots only, but generally the greater part of the lung tissue was in-
volved. Often these organs were greatly eongested throughout, and
would break down under the slightest pressure. The bronehial tubes
were also found eongested or inflamed, and contained eonsiderable frothy
mueus, which in some eases entirely filled them. The perieardium was
in nearly every ease distended with a turbid, blood-eolored liquid, but
no false membranes were discovered, and onfy in one case a piece of
coagulated lymph the size of a hen’s egg was found floating in this
liquid. The beart seemed to be congested throughout in most of the
cases, and had patehes of a deeper hue than the rest on its external
surface. These patches were very suggestive of inflammation, but in the
absence of eoagulated lymph this may be eonsidered doubtful. This
organ at times eontained clots of blood of different consisteney, and
always of dark eolor, and at other times all the eavities would be found
empty. In all eases the blood was very dark, and generally formed an
imperfect clot, and the lymphatie glands were enlarged and greatly con-
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gested. The larynx and pharynx were found normal in all the post-
mortem examinations, but in some of the living cases there was consid-
erable swelling about the larynx and ulcers on the posterior part of the
tongue. The liver was generally as in health, though in some cases it was
congested, spotted, and softened, and once was found smaller and more
.dense than natural. The bile was at times very thick and dark, and
again very thin and of a bright yellow color. The spleen wasnormalin
two-thirds of the cases; in the remainder it was slightly enlarged and
softened. In two cases the interior was almost of a flnid consistency,
while in one the organ was smaller and firmer than in health. The
bladder was generally normal, but in two or three cases was inflamed
and covered with blood extravasations abont the neck, and contained in
these cases bloody or very turbid urine. The kidneys were seldom more
than slightly hyperemic, but in a few cases there was considerable ex-
travasated blood in the tissues about the hilum, and on section the sub-
stance about the pelvis was found infiltrated with perfectly black blood.
We have here a considerable variety of pathological changes, the
only constant ones being congestion and inflammation of the lungs,
colon, and cecum, and congestion of the lymphatic glands. To mention
any single peculiarities of these lesions as characteristic of this disease
would not be possible from this investigation. Neither the thickened
fibrous patches, the ulcerations, gray elevations of the intestines, the
cuticular eruption, nor petechi® were constant.

NATURE OF THE DISEASE.

In studying the nature of an unclassified disease the first question
that occurs to us is: Is the affection a general or a local one? In other
words, does the disease originate from functional or organic disorder of
any particular organ or apparatus, or are the anatomical lesions devel-
oped secondarily as the consequence of a general affection? And this
question, as regards the disease under consideration, can now be an-
swered in a definite and satisfactory manner. Indeed, when we consider
that the first sympton, and one preceding all others by several days at
least, is an increase of temperature; that when localized a great variety
of organs belonging to different systems and apparatus are involved, as,
for instance, the nervous system, as shown by occasional paralysis and
apoplexy, the lungs, pleura, bronchial tubes, heart, liver, stomach, in-
testines, spleen, kidneys, bladder, and skin ; thatthere are considerable
changes in the blood, as shown by imperfect coagulation, solution of the
coloring matter, and blood extravasations, there can scarcely remain a
shadow of doubt that the trouble is not alocal but a general one.

The next question in logical succession relates to the contagiousness
of the disease. Is its extension due to a prineiple which is multiplied in
the bodies of sick animals, and which is of itself sufficient to cause the
disease in healthy ones? In answering this question I will merely men-
tion the experiments of Professors Axe, Klein, and Osler, which prove
that the disease may be inoculated without detailing their facts; and I
will only allude in like manner to the instances already recorded by Dr.
Sutton, Professor Axe, and others, which seem to prove its highly con-
tagious character. Most of these facts have been published in recent
reports of the Department of Agriculture, and there is no need of repeat-
ing them. In my own investigations I have met with facts which en-
tirely confirmmn the opinion of these observers in regard to this latter
point. Thus I have found the disease to start at some point and spread
slowly in different directions—not rapidly, as though depending on at-
mospherie conditions—and the rapidity of this extension depends to a
very great degree on whether these animals are allowed entire liberty

W e
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or whether they are kept on the premises of the owner. 1In Mecklenburg
county no stock is allowed to run at large, and the diseasc existed dur-
ing the present year, in some localities, from early in the smnmer, and up
to October first by far the greater part of the country was free tfrom it;
while in Alamance county, where no restraint is put on the animals, the
disease spread trom one extremity of the county to the opposite in a few
weeks. In each of these outbreaks, and, indeed, iu every one I have
observed, it is no difficult matter to find one locality where the hogs
have nearly all died and the disease has finished its work some weeks or
even months before, while in almost every direction, at a distance of
five, ten, or fifteen miles, these animals are just taking the affection;
that is, the disease has extended and is extending, and it has required
this length of time to travel this short distance. Can it be possible that
an atmospheric or climatic change would travel no faster than this?
A gain, if dependent on such conditions, why do we find one township
devastated by it and another not many miles distant entirely free from
it? Such instances are very apparent in Haywood, Mecklenburg, Lin-
coln, and Gaston counties at this writing, and were not less so in Bun-
combe county in 1877, If it is claimed that this depends on the condi-
tion of the soil, it is only neccessary to reply that in the outbreak just
mentioned, in Buncombe county, there are no facts to justify such a
theory. In Swannanoa township, which is high, rolling land, with
very few bottoms, no swamps or malaria, and which cannot be surpassed
for bealthfulness, the loss was 60 per cent. of the whole stock; while in
Upper Hominy, which has no advantage over Swannanoa in healthful
location, but which is more remote from thoroughfares traveled by west-
ern droves, the loss was only 2 per cent. It was probably entirely free
from this disease. ' -

A large number of instances could be produced of outbreaks in this
State, particularly in the western part of it, clearly traceable to infected
droves, and this is, above all, the case with the first introduction of the
disease. It is difficult to establish exact dates, but all accurate testi-
mony points to 1859 as the first appearance of this trouble. Some think
the earliest outbreaks might have been a few years before that date, but
of this I have been able to get no evidence. Mr. Morris, of Polk eounty,
remembers that a drove stopped at his place in 1859 ; that some of the
hogs died there of the disease, and that soon afterward this malady
spread among most of the hogs in that locality. This was the first ap-
pearance of the trouble in that county. Mrs. Davidson, of Buncombe
county, remembers that during the- life of her father, who was a large
hog-raiser, and who lived on the route followed by the droves, no hogs
were lost by this disease, but that about the time of his death (1858)
droves came through with sick animals, and that this was the first ap-
pearance of the disease in that locality. Many other people who can-
not remember dates are positive in the opinion that the disease was in-
troduced by droves from Tennessee and Kentucky. One man remem-
bers that he was employed by the drovers to kill the animals that were
sick and cure the meat. He also remembers that these animals had
diseased lungs, and such a bad odor that they could scarcely be dressed.
This was his first experience with the disease known as “lLiog-cholera.”
Colonel Polk, our present commissioner of agriculture, informs me that
the first appearance of this disease in Anson county was in 1859 ; that
it was undoubtedly brought there by western droves, and that these ani-
mals died to such an extent that the drovers took them secretly to the
woods and buried them under brush and rails to conceal them. A drover
who sold his hogs in Georgia at that time informed me that the disease
was first introduced in that State in 1859, and that he had no doubt it
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was carried there by the droves. Indeed, I have found but one opinion
among those best informed on this matter, and that is, that the disease
was never known in this section till introdvced Dby animals driven
from Western States; and in some sections of' this State, a part of Ala-
mance county for instance, the disease never existed til the present
year.

Judging from all these facts, therefore, we cannot escape the conclu-
sions that this disease is a contagious fever.

In this connection there is one more question that is generally raised
by those discussing the nature of this fever, and that is, does the disease
always originate from pre-existing contagious germs, or is it often or
generally developed de novo as a result of improper hygienic surround-
ings? In the consideration of this question I shall corfine myself to
the facts brought out by the investigation in this State, simply premising
that most of these facts are as true of the Middle States and proba-
bly of most of the Southern States as of North Carolina. The first point
that attracts attention is the fact that this State was free from the
disease till about 1859, certainly till it was introduced by droves from
other States, whatever the date may be; hogs had been kept in this
State from the time of its first settlement undoubtedly under similar
hygienic conditions, and yet the disease had not appeared up to that
time, when it was brought by imported animals, just as England was
free from contagious pleuro-pneumonia up to 1842, when it was imported
with animals from the Continent. Itis claimed that in the west the dis-
ease is produced by overcrowding and filth, but I doubt if these animals
are crowded any more now than forty years ago; indeed, I was sur-
prised at the results of my investigations on this point, for, in all the
time I have been visiting infected localities, I have not found a case of
overcrowding, and not more than two or three where there was any-
thing like filthy surroundings. In the western part of the State most of
the hogs are kept in the large mountain forests, or are atleast allowed the
run of the highways and commons; in the east they either run’ in the
highways and old fields or have ample pastures. If it originates from
restricted range and unheathful climatic conditions, it is certainly in the
east that we should expect to hear of its originating and proving most
disastrous; but it was known in the mountains as early as in the other
parts of the State. And if we examine the list of counties which I have
given above, we shall find it as fatal in the elevated and heathful west,
with its immense mountain ranges, as in the malarious east. I append
some conspicuous examples of this:

ZLoss in eastern counties. I Lose in western countics.
Per cent. | Per cent.
Camden cocceeeenennnnncnnennas eeee 38 | McDowell cuvevevnnnoannns RRR 37
) 97377 R 24 | Buncombe ceee el 25%
RODESONccar cceevrnccnsnccne svanace 14 | Mitehpll oo s oaem = mem smaswsocne 153
Sl B’ ser Srmrensermimsreisioneimorwnminmim=/Ela= 103 | Cherokee .cuuen ceveenceomenna s 104

‘We find here, then, just as large losses in the west as in the east, and
just as small ones in the east as in the west; in other words, the
disease rages irrespective of these climatic and hygienic extremes; and
this becomes still plainer when we add that in Swannanoa township
of Buncombe county the loss reached 60 per cent.

Of course, at the present time, as with all contagious diseases which
have existed for several years in a country, there are some outbreaks
which it is impossible to trace to their source; and it seems probable
that the contagion may be preserved over winter in manure, straw, litter,
or in the remains of unburied animals which died the preceding year.
There are some outbreaks that cannot well be explained otherwise, and,
indeed, there is no reason to doubt that this may be the case; contagious
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germs may also undoubtedly be carried a considerable distance by other
animals or birds, and it is for this reason that many farmers have con-
cluded that pasturing hogs on wheat-fields produces the disease; but
hogs were pastured on wheat-fields as well thirty years ago as now; why
did not the same result follow then?

I have concluded, therefore, after a careful study of these facts, that
this contagious disease does not originate de novo in North Carolina; and
that if the contagious germs now in the State can be destroyed and their
importation prevented, we shall be as free from it in the future as we
were before its first importation, about the year 1859.

HYGIENIC AND MEDICAL TREATMENT AS PREVENTIVES.

It was one object of this investigation to determine if the best hygienie
conditions, clover pasture, large range, and variety of food have any
preservative influence against this contagion; and while a large num-
ber of cases where these conditions seemed perfect could not be collected,
the few that were observed prove that these alone are absolutely power-
less to keep off the disease. Thus, Mr. Wadsworth, of Charlotte, lost 117
animals, nearly his whole stock, which had the run of a clover pasture
and large wood lot, which had in addition slops from the city hotels, and
grain. In this case disinfectants were freely used. Mr. Davidson, of
Hopewell, lost 50 per cent. of his herd under similar conditions. A herd
kept at a slaughter-house, in Charlotte, which had other food as well as
the refuse, was the first to take the disease, and suffered to the same ex-
tent as others. Indeed I met with hundreds of cases where animals had
large pastures and other food in addition daily, where such popular pre-
ventives as salt and ashes, sulphur, tar, oil of turpentine, charcoal, and
copperas were freely and regularly given, where the majority of the ani-
mals were neither too fat to be vigorous nor so poor as to be wanting in
this respect, and yet from 50 to 90 per cent. succumbed to this affection.
In one case where I had the tincture of chloride of iron given regularly
as a preventive, commencing before any of the animals showed even an
elevation of temperature, and where they were in a large pasture at a
considerable distance from any others, the disease has appeared; two
have died and others will probably follow.

Some experiments were made with bisulphite of soda, salycilic acid,
bichromate of potassa, and bromide of ammonia to determine if these
have any power to arrest the disease when given before any symptom but
increased temperature had appeared; the results of these were as follows:
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Agents., 2 ‘é perature. Dose per day. ﬁ 5 My P!
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Bisulphite of soda.
. Days.
Experiment No. l.cecec.....oo.] 6 [ 103.6° t0 106° F...| 4 drachms ........ 7 96° to 99° F.
Experiment No. 2.eueeccnn.... 4 [1033° t0107° F...[ 1 ounce ........... 4 | 1024° to 105° F.
Experiment No. 8.....c.ccc....] 8 | 103° t0104° F...| 1to } ounce....... 7 |103° to106°F.
Salycilic acid.
Experiment No. 1.ceveenrnnaa.s 4 | 1041° to107° F...| 30 grains.......... 7 | 1000 to101° F.
Experimeat No. 2..... -.--.... 8 | 103° to106° ¥...| 45 grains.......... 6 | 103° to105° F.
Bichromate of potassa.
Experiment No. 1.ceeeecaanean. 3 11033° to107° F...| 3 grain............ 7 | 103° to103° F.
Bromide of ammonia.
Experiment No. 1ececceee...... 4 |103° to0106° I...| 23 graips.......... 7 }108° to106° F.




DISEASES OI' SWINE AND OTHER ANIMALS. 133

These experiments show that none of these agents can be depended
on to stop the changes going on in the blood as a consequence of this
disease. Although both bisulphite of soda and salycilic acid in one ex-
periment each appeared to accomplish this, they failed in other cases
where given in larger doses for an equal length of time; and when we
consider that in no contagious fever has a remedy been discovered
capable of arresting the course of the malady, the doubt in regard to
the efficacy of these agents in this disease must increase.

SANITARY REGULATIONS.

We are finally brought to the irresistible conclusion that sanitary
regulations properly framed and enforced are the only means at our
command for checking the ravages of this disease and relieving our
farmers from the enormous losses at present occasioned by it. We can-
not expect, however, that this desirable object will be accomplished
without considerable expense, especially in the first years of the attempt.
‘We must expect outbreaks in all parts of the country where the disease
has previously existed, caused by contagious germs which have been
preserved in some of the ways already mentioned; but we should be
encouraged by the fact that in most parts of the country, at least, these
germs, unless especially preserved in straw, manure, remains of dead
animals, &c., are entirely destroyed during winter. Thus, in Swannanoa
township, where 60 per cent. of the hogs died in 1877, there has been
no outbreak up to October 30, 1878. Above all must we realize the
necessity of thoroughly destroying every particle of contagion wherever
it appears. Although this would undoubtedly be very expensive, it
would certainly be a great saving, even at the start, on the great losses
which we are now annually experiencing; and if the work is thoroughly
done we may expect that this expense will be reduced to a compara-
tively small item in the course of a few years. At the worst such ex-
pense would be much less than the use of a specific by individual farm-
ers, even if such a remedy were discovered. In regard to such regula-
tions I would suggest the following points as necessary according to
what is now known of the disease:

1. The regulations should go into effect in winter or early spring
when fewest animals are affected, or when, as my experience indicates,
the disease is entirely extinct.

2. People living in localities where the disease has prevailed within
two years should keep their hogs in an inclosure free from accumula-
tions of manure, straw, litter of any kind, or remains of dead animals
in which the contagion might possibly be preserved, and in which there
were no sick hogs the preceding year.

3. That in such localities, 4. e., where the disease has existed within
two years, it should be made obligatory for persons owning hogs to re-
port each and every death occurring in their herds promptly (within
forty-eight hours if but one, or twenty-four hours if more than one, or
if others are sick), to a designated person to be located in every town-
ship or county, unless such deaths were plainly caused by mechanical
injuries, drowning, maternity, &c. And that there should be districts
established of convenient size, in each of which a competent veterina-
rian (or physician in case the veterinarian could not be obtained),
should be appointed, to whom the above township or county officer
should report whenever two or more such deaths have occurred in the
same herd within a fortnight; whenever an unusual number of deaths
have occurred in any locality, or whenever there is any reason to sus-
pect the presence of this disease.
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4. On receipt of such report the veterinarian should visit the locality
and make a careful investigation into the nature of the disease, using
the clinical thermometer and making post-mortem examinations.

5. If the contagious fever is mdlcated the whole herd should be
slaughtered, the animuls deeply buried, the pldce thoroughly disin-
fected and no more hogs allowed there tlll after a succeeding winter.

6. When the (h&eqse exists to any considerable extent in a locality,
those owning hogs in adjoining townships or even counties, according
to the extent of the outbrealk, should be required to keep them in small
inclosures or pens, at a distance from roads or streams of water coming
from infected localities. This is necessary to lessen the danger of in-
fection and to allow more thorough disinfection in case the disease ap-
pears.

7. A certain compensation should be allowed for slaughtered ani-
mals—say 25 per cent. on a fair valuation for those plainly sick, 50 per
cent. for those which simply show a rise of temperature above 1033° F
and full value for the healthy ones.

8. In case 2 hog-owner fails to comply with above regulations a pen-
alty might be fixed, or at least such a person should receive no compen-
sation for slaughtered animals.

These are the regulations that seem to me most necessary, but there
may undoubtedly be circumstancesin which these may be advantageously
modified. Thus in case of a herd of several hundred animals, in which
but few are affected and the remainder show a healthy temperature, it
might be advisable to simply kill and bury the affected ones, to thoroughly
disinfect the premises and to kill others as soon as a high temperature
becomes apparent. Or in case all were killed the meat of the healthy
ones might be preserved and marketed. Itis also possible that, through
neghgence in making reports or an improper diagnosis of the disease,
such a large terrltory may beecome infected as to “make it advisable to
establish a sanitary cordon, isolating the locality as mueh as possible;

-and leave the disease to run its natural course. In suech cases no live
hogs should be allowed to leave the infected section till after a succeed-
ing winter, nor any carcasses of hogs till after freezing weather ; people
living within this district should be prohibited from going near swine
outside of it, nor should drovers or others from outside be allowed to
visit the mfected swine. All dead animals should be promptly and
deeply buried, and disinfeetants freely used. All hogs i in such district,
and for twenty miles distance from it in all dxrectmns, should be kept in
small inclosures at a distance from roads, in order to lessen the chances
of extension and to allow thorough disinfection.

If such regulations are thoroughly carried out there can be no doubt
that the ravages of the disease will be greatly diminished at once, and
in a few years many States which new suffer terribly from it will be
completely exempt; while in those where it now proves most disastrous
there is reason to believe it would never cause serious losses. Sanitary

regulations similar to these are the only means that have ever been suec-
cessful in combating the contagious diseases of animals, and while we
would not be understood as discouraging the search for speelﬁc remedies
we cannot disguise our opinion that it is extremely irrational and absurd
to delay action in this disease till such speeific shall have been discovered ;
in other words to neglect those measures whieh have alone succeeded and
cling to those which have always failed.

Respectfully submitted.

D. E. SALMON, 7. 8.

SwAnNNANO0A, N. C., November 15, 1878.
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REPORT O DR. ALBERT DUNLAP.

Hon. Wu. G. LE Dug,
Commissioner of Agriculture:

Sir: On the last day of July, 1878, Lreceived from you a “commission
to act for the Department of Agriculture in the examination of diseased
animals,” accompanied with printed instructions directing me to par-
ticularly examine into causes of the disease known as ‘“hog cholera.”
I interpreted my instructions as follows: Find out what disease or dis-
eases are destroying the swine and the symptoms of the same; the causes,
both predisposing and exciting; the stage of incubation, morbid anat-
omy, &c., and to discover how far attention to hygienic care will prevent
the spread of the disease in infected herds and its inception in healthy
droves; and in addition to test the value of various medicinal remedies
for curing the sick and preventing the spread of the disease. Recog-
nizing the primal fact that the hogis an animal of short life, low vitality,
and of comparatively little pecuniary value, singly, as compared with
other domestic animals, and that they are kept in large droves by most
Western farmers, I considered it of little profit to attempt to meet each
special symptom with its appropriate remedy ; but rather, after having
fully diagnosed the disease or diseases, their nature, causes and lesions,
and the predisposing canses which ‘had assisted in the spread of the
same, to try and devise a system of treatment, both hygienic and medici-
nal, which could be used in the treatment of large droves already infected,
and reduce the liability of healthy droves contracting the disease. I do
not claim for this report any degree of perfection. The limited time
allowed only permitted the examination of the disease under certain
climatic influences, and not through the various seasons of, the year. I
am, therefore, only able to report on the diseases which came directly
under my own observation in this State (Iowa) during the two months
of investigation, briefly referring to cases of diphtheria which I carefully
observed last winter, and of which I have seen no cases during this inves-
tigation.

The medieal literature upon the subjeet of the diseases of swine was
very limited, and I could find no strictly scientific work treating upon
the topic. I was, therefore, forced to fall back upon my knowledge of
the diseases of man as a foundation, and after having fully examined the
symptoms and morbid lesions in a series of cases selected out of an
infected drove, I eompared those symptoms and lesions with like symp-
toms and lesions found in man, and thus arrived, I think, at correct con-
clusions as to the proper name of the diseases under consideration. I
was thus materially assisted in' tracing out both the predisposing and
exciting causes of thesé ailments. To the casnal observer it may seem
absurd to form conelusions in regard to diseases of swine from a previous
knowledge of the diseases of man, but when we consider that the hog
resémbles his two-footed brother in many respects, has a similar alimen-
tary canal, like viscera, the same system of blood-vessels and nervous
structure, is also omniverous, and that the diseases under consideration
are caused by specific blood peisons, which act in like manner on man
and brute through the process of inflammation, we can but conclude that
if we find a set of certain classified symptoms in a hog with a distinctly
marked uniform set of pathological lesions, and a similar set of symptoms
in man with like morbid lesions, that these two are one and the same
disease, and should bear the same title, especially when we can trace
the cause in both cases to the same exciting agent. I have been forced
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to depend cntirely upon my own observations for the material of this
essay, and I will say in defense of the position or theories I advance,
that they are my conclusions after inspecting over three hundred herds
of diseased swine in various counties of this State, and after a careful
dissection of nearly one hundred diseased animals. In justice to the
farmers of Iowa, it is my duty to state that I received much valuable
assistance from their hands. During the progress of my investigations
prominent symptoms were pointed out by farmers who had made the
disease a study, and I am only sorry that I cannot give each one credit
for his particular contribution. I made my ¢headquarters in the field,”
and strived to obtain a thorough knowledge of the subject in all its
details. I was forced to abandon the use of the microscope after a few
days’ trial.
HOG-CHOLERA.

Definition.—Any contagious or infectious disease attacking swine with
usually fatal results. This definition will include all fatal diseases that
are contracted by one hog from another, either by direct contact or by
contact with the discharges or exhalation of any diseased animal, or the
gases arising from any contaminated matter. Under this head can be
properly included the three diseases T have discovered duringmy investiga-
tion, viz., diphtheria, typhus, and typhoid fever. The definition will exclude
worms, lung-fever, pneumonia, pletrisy, or any special inflammation of
internal viscera which are the results of climatic influences, vicissitudes of
weather, or improper food. I am led thus accurately to define the disease
and draw the line of distinction, because I have repeatedly found droves of
swine suffering with so-called hog-cholera, when, in reality, there wasno
contagious disease whatever prevailing, but they were sick and dying
because the rules of common sense had not been observed in their care.
Because a number of hogs in a drove are taken sick at one time and with
like symptons, it does not follow that they are suffering from any conta-
gious disease, and the sooner the fact is impressed upon the farmers the
better it will be for their pockets. Often itis not medicine that is needed
but a change of food. I will give a few cases which will best illus-
trate the ideas I wish to convey. Mr. B. kept his swine in a lot of one
acre, more or less, where they had but little exercise, regular food, and
sheltered bed. After gathering his corn he turned his entire drove into
the field to glean. They also had the range of a forty-acre wood lot.
Two days after he found a number of his shoats sick, five of which soon
died. The disease was pneumonia or lung-fever. Morbid anatomy in
each case showed at least one lung hepatized and inflammation of pleura.

Cause.—The hogs were previously confined without exercise and had
regular food and sheltered bed. They were then turned out in large
range, exercised fully (especially the shoats), slept on bare ground at a
time when the weather changed suddenly-colder, and the result was
lung-fever and death. No medication was needed to prevent the healthy
shoats contracting the disease, and a little care and simple medication
would have probably cured the sick. '

Mr. M. kept his hogs on a clover and grass range. They had stag-
nant water for drinking, and sour, fermented swill was fed freely twice
a day. The land was flat river bottom, with black soil; ringers were
used to prevent rooting ; no roots, vegetables, or corn were given. The
natural result of such errors in diet was sickness, emaciation, and death.
First, the young pigs pined away; sudamina appeared upon the eye-
lids, nose, and ears, and one animal after another was attacked with
convulsions and died. The brood sows and stock hogs soon followed in
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the same way, and when I visited the farm fifty out of eighty head had
been cut off in this useless and nnprofitable way. Three sick hogs were
killed and dissected. The lungs were white, but showed no signs of or-
ganic disease. The kidneys were light colored and showed some irrita-
tion in tubules; all internal viscera without organic disease. There was
a lack of red corpuscles in muscular tissue, which appeared almost white.
The disease, in this case, was simply starvation. As yet no contagious
disease has appeared in the herd, but the hogs were in such a condition
that if exposed to the slightest miasma they would inevitably contract
any contagious disease, and, with the debilitated blood to begin with,
would rapidly succumb to it. Now, I assert that although the drgve
was supplied with abundance of food in kind, yet it was not the nour-
ishment demanded. There was an excess of certain constituents and
absence of others necessary to health. Every article of food furnished
this drove contained acid. This was the case with the clover, grass,
and slops given them. The water was poisonous also, and they were
deprived of the alkaline salts necessary to life. The small quantity
they might have obtained from the ground was made inaccessible by
thé rings in their noses.

In this drove the tongues of the hogs were large, white, and flabby,
indicating plainly the need of change of diet. There are many other
errors in diet which will be alluded to when we come to speak of the
predisposing causes—errors which do not cause death, but which render
the hog peculiarly liable to contract contagious diseases, and also in-
crease the expense of feeding.

I will now give an illustration of a case where too much care, misdi-
rected, caused disease and death: Mr. C. builds a so-called model pig-
pen. Tt is low and tight; the sun and air are excluded; the floor is of
boards, and is raised above the ground. To prevent dampness, straw is
furnished liberally to keep the hogs warm. The feed-lot is exposed to
the north and west winds. The hogs, sleeping in this damp place, with
cold boards under them, pack closely together in the damp straw, for, no
matter how dry the straw may be when put in, in the course of a few
hours it will be wet and loaded with ammonia. Mark the results. At
reveille they come from their sheltered house wet and heated, pass into
the feed-lot exposed to the bleak north wind or cold rain from the west,
and the natural consequence is coughs, colds, bronchitis, pleurisy, lung-
fever, inflammation or irritation of some internal viscera from the sud-
den check given to perspiration, or sudden change of temperature by
the inhaled atmosphere. ‘If the exposure is not sufficient to cause a
fatal inflammation, it will cause a bronchial -irritation, as shown by
cough. The system is vitiated, and any contagious disease prevailing
in the vicinity is liable to attack the drove. The owner reports the
cough as existing for one or two months as the first symptoms. Inthis
case the cough was caused by errors in care, and was but a symptom
telling the farmer that his swine had contracted a cold, and that this
disorder of the system would debilitate and render them more liable to
contract any contagious disease to which they were exposed.

‘We will now take up in their order the three diseases which come
properly under the title of ‘“hog-cholera,” that is the diseases which an-
swer to the definition we have given of hog-cholera. We do not claim
that these are the only contagious diseases which are known to cause
death. There may have been others in past years, or even in this year,
but they did not come under my observation, and having accurate
reports from many prominent and intelligent stockmen in all the West-
ern States, detailing the symptoms in their infected hogs, I can but con-
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clude that these three diseases are the only contagious discases which
have attacked hogs in the last two vears. After describing each dis-
ease, its symptoms, course, stage of incubation, pathological lesions,
causes of death, and exciting causes, we shall take up the subject of
predisposing causcs toward the contraction of these diseases. Then we
shall point out the best plan of treatment, both hygienic and medical,
for curing the sick and preventing the spread of any contagious disease
among healthy animals.
TYPHUS FEVER.

Definition.—A specific continued fever, attended with increased tem-
perature, usually above 105° I".; stupor; congestion of brain; swelling
of forehead ; stiffness of joints; execessive soreness of all tissues; a pro-
fuse eruption on the belly and inside of thighs, with costive bowels dur-
ing the first few days, and usnally terminating in death within fourteen
days.

Symptoms.—Headache, as shown by wrinkled forehead; partially shut
eyes; nose held near the ground; loss of appetite; stupor; indisposition
to move; excessive soreness of all tissues, the slightest pressure causing
excessive pain; swelling of forehead between the eyes; tongue gener-
ally large, white, and flabby, especially if the disease is complicated
with malarial poisoning. There is also great restlessness, shortness of
breath, and cough. The sick hogs are frequently lame in one limb, and
cannot even put it to the ground. The heat of the body is excessive,
the temperature rarely ranging below 105 F., and generally reaching
as high as 108° to 109° ¥.; and if the hog is not carried off from the
fifth to the seventh day a copious eruption appears on the bowels and
on the inside of the thighs and other soft parts. The bowels are
almost always costive during the first week and the discharges hard and
dark colored. Thirst is excessive, and the hog will often drink until
it falls over dead. During the second week we have increase in the
severity of symptoms. Sordes collect in mouth; small watery pimples
appear on nose, eyelids, and ears ; there is great prostration of strength,
with staggering gait when foreced to walk. Costiveness may now give
place to diarrhea; urine is passed while lying down, and convulsions or
fatal stupor intervenes ; enlargement of glandular structure, especially
in the neck, is a common symptom, but in no case have I found abscess
with healthy pus, but rather thin sanious fluid. A common symptom
during the second week is thumps, and I have never known a case to
recover when this symptom was present. The thumps appear to be
nothing more than a spasmodic action of the nerves, like hiccough in
man, and denotes great prostration and approaching death. In advanced
stages of the fever these are the main symptoms, and this alone is a
common course of the disease, as I have observed it. But there are
many exceptional cases. Many hogs, especially those debilitated by
errors in food or from the effects of malaria, will succumb to the influence
of accumulated poison acting on the brain and nervous system, and die
within twenty-four hours. This is of frequent occurrence, especially in
young pigs and shoats. Others will die from obstinate constipation, the
impacted feces causing ulceration and rupture of descending colon and
rectum. In some herds convulsions, from congestion of the brain, occur
during the first day, and unless relieved the case terminates in death in
a few hours. Tubercular deposit in the lungs and in the mesenteric¢
glands is very common. In this disease, a8 also in typhoid fever, the
smouldering spark of scrofula is fanned into a flame by the fever, ami the
tubercular matter is deposited in the lungs and glands, and the patient
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that might have recovered from the fever is carried off with consump-
tion. The odors of the exhalations are peculiar, and will at once diag-
nose the disease from any other. To describe this peculiar smell would
be impossible in words.

Duration—~The duration of the disease is variable. Many animals die
within a few hours, but if the bowels are emptied by saline cathartics
or injections, the animal generally lingers into the second or third week
before the crisis will occur. The prognosis is very unfavorable, especially
in large droves, where little can be done to relieve symptoms. Our ad-
vice is, in all large herds where this disease obtains access, to destroy
at once the sick animals, burn or bury the carcasses of the dead, and
labor to check the progress of the disease by prompt hygienic measures.
In small droves, or where the stock is of peculiar value, an effort may be
made by the use of medicinal agents and care to relieve the symptoms
and guide the case to health. But in large herds this effort will be found
unprofitable. When we remember that in man, with all the advantages
of a thorough knowledge of the disease, with skilled physicians and
competent nurses to care for the sick, many of those attacked in crowded
armies succumb to the influence of the disease, we certainly cannot ad-
vise farmers having large herds to attempt remedial measures. Another
argument against attempting to cure those having well-marked symp-
toms of the disease is that, if there is the slightest taint of the scrofu-
lous diathesis in the blood, the spark will almost certainly be fanned into
a flame, and the patient, reacting from the specific fever, will be carried
off by deposit of tubercular matter in the lungs or mesenteric glands.
Now, we know that the hog is an animal of low vitality, and, in a major-
ity of cases, of scrofulous habits, hence we need not be surprised to
find consumption a very frequent sequence in this disease.

Pathological lesions.—During the first three days after the appearance
of the outward symptoms of the disease ‘dissection will show but little,
if any, change in the viscera. The bowels will be found loaded with
hard fecal matter, and careful examination will disclose some thickness
of the inner coat of ceecum and ascending colon. A hog which has been
sick a week or ten days will still disclose no disorganization of internal
organs sufficient to account for the severe outward symptoms. The blood
is blacker and less coagulable than in health ; a general irritated condi-
tion of all mucous membranes will be noticed. The lungs will show no
organic change, unless tubereular matter has already been deposited.
In a majority of cases dissected, I have found the liver, kidneys, and
spleen healthy-—at least showing no signs of disorganization. I have
never, in this disease, found abscess of any internal viscera, but have
frequently found a low form of inflammation in the glands of the npeck,
which discharged a thin, sanious matter, but not true pus. In all cases
examined I have found certain uniform morbid lesions, invariable thick-
ening, and deposit in certain portions of alimentary canal, particularly
at opening of small bowels into large bowel. This increase of tissue
may take place in stomach or in any portion of alimentary canal, but
will always be found in the ceecum around the ilio-cecal valve. In a
large number of cases I have found at this point that ¢ peculiar bearded
appearance” spoken of by Flint. But these black specks were only
found during the first few days of the disease. At a later stage there
was invariably great increase of tissue, thickening, and hard deposit.
During the investigation I dissected over fifty hogs, all presenting the
peculiar symptoms of typhus fever, and in every case I found thicken-
ing or depoesit around the ilio-ceecal valve; in several cases where the
disease was recent I found the minute black specks, and my own opinion
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is that the bearded appearance or black specks are the commencing les-
ions of the disease, and that this is followed by thickening or deposit.
Anomalous lesions were found in many cases. In one the entire mass of
bowels were found agg¢lutinated. In several others were found enormons
thickening or deposit in coat of stomach ; butin all cases, as before men-
tioned, there was one lesion always present, a deposit or thickening.
around the ilio-ccal valve where the solitary glands of cecnm are sit-
uated.

The cause—The exciting cause of this disease is a specific poison in
the blood, an infectious, miasmatic poison, and the disease cannot be
generated by any excess of filth, by want of care, or any errors in food.
The specific poison must be there. The hog, to contract the disease
must be exposcd to the specific miasma arising from another animal suf-
fering from the discase. This disease is very contagions, and if it once
obtains access to a drove of swine, prompt measures only can prevent
its spread to the entire lot. The rapidity of its spread depends upon
the condition of the drove and the ventilation. When the hogs are
allowed an extensive range, and are not crowded together, it will spread
slowly ; but where they are cooped up in a contracted pen it will spread
very rapidly. Although, as I have before said, this is the most conta-
gious and fatal of any disease that has attacked swine, yet it has one
redeeming feature, it is more easy to prevent its -access to a drove, as
the miasm cannot be carried as long distances by wind and other meth-
ods of conveyance as can the poisons of diphtheria and typhoid fever.

It may be well for me to explain the statement that filth cannot gene-
rate the disease. No amount of filth, no confinement in close quarters,
no errors in food can produce the disease, but filth, want of ventilation,
and improper food can deprave the system, disorder the stomach and
render the animal more liable to the inception of the malady. Hence
the disease often obtains access to a drove by means of one or two ani-
mals whose systems are disordered, and having once obtained a foot-
hold spreads to the healthy ones, the contagious influence being now
nearer and stronger.

Incubation.—From the fcw cases where the stage of incubation could
be accurately determined, that is, the period of time elapsing from the
time of exposure until the outward manifestations of the disease, I
would place the period of incubation at fourteen days. I have but two
instances to report where the time of exposure could be.exactly deter-
mined. To verify this statement, in each of these cases the exact time
of exposure (by arrival of strange hogs suffering from the disease,) and
the first outward symptoms of the disease were noted, and in each case
it was fourteen days from time of exposure until the symptoms of dis-
ease appeared. [See notes on Homestead (Amana Society) Colony.]
‘We shall speak of the predisposing causes when we come to consider
the three diseases collectively, as the same causes will promote the
spread of either one of them, but in different ratio.

Typhoid fever—Definition.—A specific continued fever, attended with
great prostration of strength, stupor, tympanites, diarrhea, showing
specific anatomical lesions, namely, ulceration of the solitary glands of
cecum and colon. The disease, when uncomplicated, runs its course
in nine days. During the first month of my investigation I made no
separate classification of those two diseases —typhus and typhoid fever.
My course was as follows: From each infected drove inspected, I selec-
ted from two to five diseased hogs of various ages and at different stages
of the disease. After carefully noting the age, history, and morbid symp-
toms in each case, the animal was killed, and exact notes taken of the
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condition of the blood, and also of each of the internal organs. From
the start I noticed that the symptoms varied greatly in different droves,
particularly in condition of bowels, the amount of eruption on skin
and the duration of the disease and its fatality. I also noticed the mor-
bid lesions varied greatly in different droves. On my return to my office,
after three weeks’ inspection, I made a careful review of my notes taken
in the field, and found I could separate the symptoms into two distinct
classes, onlv resembling each other in the one peculiarity of being low
or typhoid in their character. I also found that the pathological lesions
could be separated into two distinct classes, and that each of the two
classes of symptoms were accompanied with one of the two classes of
lesions. I was also impressed with the results obtained from treatment
by those whose swine presented the peculiar symptoms and lesions which
Inow call typhoid fever, who reported that the disease had been promptly
checked in their droves and a large part of the sick hogs cured by fol-
lowing my instructions in regard to hygienic care and medlcal treatment.

Those whose hogs presented the typhus symptoms and lesions almost
invariably reported that all the sick had died, and in most cases the
disease was still continuing its ravages. I had also noticed that the
peculiar odor spoken of was present in some droves and absent in others,
and on examining my notes found that this odor was confined to the
typhus cases. There was, of course, more or less smell wherever there
was any disease among the swine, but the odor in the typhus form had
a certdin difference that could be noticed by any one. Thus finding I
had two distinct diseases to deal with, the one resembling very nearly
typhoid in man, the other presenting symptoms and lesions with which
I was not partlcularly familiar, I turned to my medical library for in-
formation, and found a disease described as occurring in man with symp-

toms and lesions exactly resembling those I had classified in swine. I,

therefore, called this second disease typhus fever. I placed typhus first
in my list, because I found it the most frequent and most fatal of the
three, and the one which has caused the greatest pecuniary loss to ‘the
farmers.

Typhoid fever symptoms.—Loss of appetite ; headache ; avoidance of
light; standing with its head in a fence corner, or lying i in such a posi-
tion as to keep the light from its face ; will only move when urged, and
then but a short distance to resume its former attitude; a hot, dry skm,
high fever ; thermometer often showing 105° to 109° . ; mcreased urme
diarrhea zt:;yrmpauutls cough; shortness of breath, or qmck breathing
stiffness of hind quarters The hog moves his back from side to Slde
as he moves his hind legs. Bleeding at the nose i$ a common'symptom.
These symptoms continue with remarkable uniformity during the nine
days. There is an entire loathing of food, and as the disease progresses
great weakness is manifest. The hog cannot be foreed up, but lies for
hours in & semi- -stupid condition, but still restless and showing signs of
nervous excitement. If the case is of a severe type -the symptoms will
be aggravated. The bowels will be enormously distended ; urine scanty
and high colored ; fecal matter will be passed while lymfr down, and
the urine will pass every time the hog is moved ; more or less petecchiw
will be found on the abdomen, but in limited numbers. The first sign
of improvement is inclination for food and disposition to move around,
and in this disease this is the most critical period. Improper or over-
abundance of food is Hable to cause Tupture of bowels uud death, and
it is at this time that many swine which have passed through the dlsease
to the crisis aro killod by incantions fooding,  The nese hlooling is sl
dom severe, but hardly ever absent. The cough is of no importance as
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a symptom, as it is present in all inflammatory diseases depend@‘ng upon
a specific blood poison. Many farmers point to a cough lasting from
one to three months as a preceding symptom of the discase, but thigig
a mistake, as the cough is due to the climatic changes or sudden ex.
posure as set forth in another part of my report, and has no connection
with the specific fever. This prechmg cough should have told the
farmer that there was some error in h_1s management, which, mnlegy
corrected, would render his drove more liable to contract any infectioug
disease if exposed to its influence. The tympanitis is a prominent symp.
tom in this disease, and if the hog is lying down a gentle tap on itg
distended flanks will show the presence of wind. Thumps or hiccough
occurring during the second week is a fatal symptom. During con.
valesence small abscesses or boils often appear, and also sloughing of
ears; in many cases the entire ears rot off. This condition is due to
depraved blood, and demands tonics. Tubercular disease in lungs often
makes its appearance during convalesence, and the hog is carried off by
what is known as galloping consumption. Malarial complications often
render the dangers of the disease more difficult, and have a material in.
fluence upon the rate of mortality. In most cases the malarial debility
or fever is the primary disease, and the typhoid fever the secondary.
The causes which lead to this fever we shall speak of under the head of
predisposing causes of the specific fever. Knlargement of the glands
of the neck does not often ocecur in typhoid fever. The duration of the
disease may be set down at from nine to fourteen days when uncompli-
cated. Ihave no data from which I can give any information on the
period of incubation. g

Morbid anatomy.—I can best illustrate the lesions by quoting a few
cases from my field-notes: Visited the farm of G. W. Davis, near Frank
Pierce post-office, Johnson county, Iowa; breed of hogs, Poland-China;
range, rolling prairie with clay subsoil; about ten acres in lot; lot
covered with grass and brush; hogs also had a run of rye stubble;
water running through lot; feed,raw sound corn and sour slop regularly.
There was no disease in vicinity, and could trace cause to no contagious
influence ; disease had appeared two weeks previously, and nine head
had died, three large animals and six shoats. Thexre were twelve ani-
mals sick, five large brood-sows and seven shoats. This man complained,
like many others, of losing his pigs. Symptoms, loss of appetite; high
fever, diarrhea, emaciation, general stupor.

Dissection, No. 1.—Shoat three months old, sick one day; lungs white
and showing noorganic disease ; some inflammation of stomach ; liver and
bowels appeared healthy. Thermometer showed 106° F.

No. 2.—Shoat two months old, sick one week ; heat 107° F.; hepati
zation of one Inng; liver, spleen, ond kidneys appeared normal; some
inflammation of inner coat of stomach. On opening the caecum there were
found deep UJ’C‘F}“}& ‘scdered around the ilio-caecal valve. These ulcers

lii‘d 3“1%' the» TP ritonen) egufor a floor, and were in position of solitary
glands. .
No#3.—Age two months, sigtwelve days; thermometer showed 102°

E7 lungs, liver, spleen, and kiggys showed no organic disease; lungs
) gtgr};tgsre‘;&lgéid ’fhan normal ; congjgrable enlargement and inﬂamm?,tiog
evidently he a]%na’l.ldsi ulceration of Plitary glands, but-ulcers small an

€re we have an illustrat; di ' i t stages.
. tion of isease in three different stag
%ﬁetggc (firslt_ case ulceration hag nottheelcommenced in the bowels. - &
peritonenf 1t had eaten through aJ] *tpe c0ats of the bowels exceps the
al. In the third cage fle ulears Yere healing, and in a few days
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the pig would have been well again. In some cases I have found small
abscesses of solitary glands, each one discharging matter on pressure,
and I think this will usually be found the primary stage of the ulcer.
‘Whatever other morbid lesions may be found, the farmer should carefully
inspect the inner coat of the bowels and determine the nature of the
lesions of the ilio-caecal valve in order that he may accurately diagnose
the disease. I would impress this particularly, because in several in-
stances I opened swine and found no morbid appearances whatever to
account for the severe symptoms until the bowels were examined and
the inner coat exposed. In one case a farmer in Hamilton county, who
had made a specialty of doctoring hog cholera, after making what he
called a thorough examination, declared that a diseased hog was healthy,
but I opened the bowels and showed the signs of specific disease on the
inner coat. Although we find the lesions in both typhus and typhoid
fever at this point, we can only look upon it as an effect of a certain
poison in the blood, but why it uniformly develops morbid lesions at
this one point has not yet been determined, even in man.
Diphtheria.—A specific septic blood-poison, contagious in its character,
with inflammation of mucous membrane of pharynx (throat), and exuda-
tion of lymph ; inflammation and abscess of kidneys; constipation and
fever. Symptoms: Loss of appetite; fever; swelling of glands of neck;
discharge of blood and matter from nose and mouth; weakness; the
bowels are casually constipated ; the urine is at first increased in quan-
tity, but afterwards decreases in amount. The hog may try to eat, but
there seems to be a difficulty in swallowing the food. As the disease
advances all the symptoms are aggravated. The hog becomes stupid,
and only moves when forced to do so. The glands of the neck are enor-
mously enlarged, the urine diminished, and is at last entirely suppressed.
The animal strains to evacuate its bowels every time it gets up, but
passes only a few hard lumps, and, unless relieved, it dies within from
two to five days from suffocation, caused by swelling of the throat or
accumulated poison in the blood acting on the brain. The primary dis-
ease may be either constitutional or local, but in either case both gene-
ral and local effects are soon manifest. This disease is a contagious blood-
poison received into the blood, and passing through the stage of incuba-
tion, manifests its presence first when the system strives to rid itself of
the poison through the four great waste-gates of the budy—the lungs,
kidneys, bowels, and skin. The expired air, loaded with the poisonous
excretion, passes from the lungs, and as it obtains exit from the wind-
pipe, is thrown with force against the posterior fauces. There the poison
is deposited, and diphtheritic inflammation and exudation is the result.
The kidneys, also, strive to eject the foreign matter and are at first stim-
ulated to increased work ; hence the increased flow of urine; but as the
labor increases the kidneys become irritated from overwork, then in-
datred, and the septic poisun, instead of beiug elininated, is depusited
in the kidneys, and abscess in the same is the result. If the free egress
of air from the lungs is prevented, either by swelling of glands externally,
or swelling and exudation internally, either in fauces or wind-pipe, the
poison cannot be thrown off as freely as it passes into the lungs, and ab-
scess of the lungs is the result. In fact, wherever this poison is deposited
an abscess at onee forms, The skin is hot and dry, and there is often an
eruption or rash apparent on the surface. Abscess of the liver is also a
common sequence of this disease if il has conlinued for any length of
time. The bowels are invariably costive, and, unless relieved by injec-
tion or brisk cathartics, the hog will dig, either in convolsions ur coma,
from the united depressing influence of the septic and uremic poisons
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acting on the brain, as the costive bowels causes increased labor for the
kidneys and hastens inflammation of those organs, resulting in abscess.
The duration of this disease is from one to six days. Death is caused
either by suffocation or from accumulated poison acting on the brain.
1 saw no case of this disease while making my investigation for the de-
partment, and my account of it is taken from my record of the disease asit
appeared during the winter of 1877-’78. At that time it spread rapidly,
and I had no means of testing the period of incubation. Dissection
showed the following morbid lesions: In the first stage, inflammation
of throat with diphtheritic exudations on fauces, and inflammation of
all internal viscera. In the second stage, all pathological appearances
were more positive. The glands of the neck were enlarged, and often
contained pus; throat often a mass of ulceration, with diphtheritic mem-
brane extending to windpipe; lungs inflamed and kidneys containing
extravasated blood, and showing signs of commencing abscesses. In
every case where the symptoms were severe and had continucd for several
days, abscesses of lungs, kidneys, liver, and spleen were observed, and
putrefaction set in very rapidly, rendering examinations very dangerous.
The specific cause of the disease, as stated in definition, is a septic poison,
specific in type, and very contagious. It spreads more rapidly than
either of the other fevers, and usually within two weeks after it obtains
access to a drove it spreads to the entire herd, unless prompt and
thorough means are adopted to check its progress. Although, probably,
the most contagious of the specific fevers, it yields more rapidiy to treat-
ment and care, but if neglected it is more rapidly fatal, few that are at-
tacked escaping with life.

Having treated of the three diseases I have found in swine, I will now
glance at the symptoms and lesions which assist us in a (iiagnosis of
the disease. In typhoid we have diarrhea, tympanitis (wind in bowels),
very little eruption, and entire loathing of? food. There is seldom much
swelling about the neck, but there is ulceration of the bowels and loss
of substance. In typhus we find costive bowels and lank flanks, except
when filled out with solid feces; profuse eruption ; except in few cases,
considerable swelling of glands of meck, but not containing true pus.
Dissection shows increase of tissue and deposit, frequently in coats of
stomach and invariably around the ilio-cecal valve; also accumulation
of feces in bowels if they have not been relieved by purgatives before
death. In either disease there is seldom much disorganization of internal
viscera, unless in advanced stages, when tubercular deposits may be
found in the lungs. In diphtheria we found constipation. There may
be eruption, but this is not a uniform symptom; discharge of matter
and blood from the nose and mouth, swelling of glands of neck, appetite
not entirely absent, but, although the hog tries to eat; soon turns away
from food. Dissection shows ulceration of throat, exudation and inflam-
mation of lungs and kidneys, and in advanced cases inflammation, disor-
ganization of kidneys, lungs, liver, and spleen. In diphtheria also the
disease spreads more rapidly and is of shorter duration, except in cases
of constipation in typhus, where death often occurs in a few hours. In
all three diseases we have cough, rapidity of breathing, and fever.

Predisposing causes.—Included under this head are any causes which
have a tendency to reduce the vital strength of the hog, disorder the
stomach, or deprave the blood in any way. These causes are foul air,
food improper in quantity or quality, bad water, filth, malaria, atmos-
phericinfluences, scrofulous diathesis, unusual exercise and over-suckling.
All of these causes combined cannot generate the disease, but any one
of them, by reducing the vitality or disordering the system in some way,
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may be the cause of the disease obtaining access to the drove. We will
consider each cause and how it can be avoided. One of the common
causes of disease among swine is confinement in a pen where the air
does not circulate freely enough to carry off the carbonic acid expelled by
the hog. The result is that from dark to daylight the hogs are forced to
breathe an iinpure atmosphere. Many farmers build luxurious pens, tight
and warm, and with an abundant ventilation only above, and abundance
of straw below, forgetting that in such a house there is no ventilation,
that, in fact, the breath, loaded with exhalation from the hog, is heavier
than the air and sinks to the bottom of the pen. Even if, by reason of
increased heat, the expired air attempts to rise, the cold air from above
congeals the moisture and it falls as minute rain or snow. Other farm-
ers build tight pens without any thought of ventilation and let the hogs
pack in as they choose. In this case the air becomes very foul before
morning with noxious gases, and if the owner would but put his hand
within he would hardly find the air with sufficient power to sustain life.
Now, it follows that we must have the pens so constructed that the swine
can have pure air, at the same time the intense cold of our northern
winters must be avoided, and either artificial heat must be provided or
the heat of the hog utilized to increase the temperature where the sur-
rounding atmosphere is below zero. We must remember that the nat-
ural haunts of the species in a wild state arein the torrid zone, and that
swine are never found in a northern climate in a wild state except where
they have escaped from domestication and become wild—that they are
not provided with fur to protect them from extreme cold. Now, com-
mon sense teaches that when attempting to domesticate any wild ani-
mal his natural habits—food, climate, and mode of life—should be care-
fully studied. Again, effort has been made by careful breeding and feed
to change the natural form and development of the hog—to raise a breed
of swine with small bone, little muscle, and capacity for taking on fat
while young, and these changes have been made at the expense of nat-
ural strength and endurance. Itisa common remark among farmers
that wild hogs do not have cholera, and acting upon this idea many
farmers keep their hogs in large timber lots without shelter, and are dis-
appointed to find disease appear and carry off a large proportion of the
drove. In these cases, where the hog is not confined ‘and forced to
breathe foul air, but is exposed to the vicissitudes of weather, with loss
of vital force by so-called improvement of breed, he becomes weakened
and succumbs. I have noticed this particularly in regard to diphtheria;
several large droves were almost swept away in a few days, although
they had large range, pure water, and good food. This is true of diph-
theria poison, but I have never known the other fevers to attack any iso-
lated drove having pure air, clay soil in range, and good food, unless hogs
having the disease were allowed in the same lot. The confinement of
swine in close pens has another danger. The animal, heated by the con-
fined atmosphere and damp straw bed, goes out at feed-call on a cold or
rainy morning with its skin and hair damp from the accumulation of the
gases which have congealed during the night. The cold, frosty air is a
sudden chdnge from the heated atmosphere of the pen, and bronehial
lung irritation is the result. It is also wet, and this moisture, if it is a
very cold day, is congealed, and the skin is chilled ; and thus, from this
error in care, the animal is exposed to a double danger. To avoid these
dangers the pen should be so constructed that free ventilation can take
place at the top, as it is absolutely necessary in a cold climate to utilize
the natural heat of the hog to keep the pen at a moderate temperature,
It will not do in winter to have any openings below to admit cold air,

10 sw
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hence we must use some absorbent for the poisonous gases constantly
being exhaled by the hog, and the best and cheapest yet known to man
is dry clay, which will take up a large amount of gas in proportion to its
bulk. The dry clay will also assist in keeping the hog dry and clean,
and with reascnable ventilation above the air will remain quite pure,
The plan for a pig-pen annexed I have furnished to many prominent
stock men, and all have united in stating that it is the most perfect plan
they have seen. (See drawing of pig-pen.)

The lot should, if possible, have a clay soil surface, and the feeding floor
should have a slope of two inches to carry off the rain that falls upon it.
By having the floor open to sun, rain, and wind it is kept clean and
pure; by having the lot sloping away from the pen, the rain will assist
in keeping it clean by removing refuse matter from the surface. In this
way nature assists the farmer in keeping his pens clean and healthy.
No straw or other litter should be allowed in sleeping rooms, as it will
accumulate moisture and give forth noxious air at all times. Straw
should not be allowed in the lot, as it will absorb any poisonous vapors
passing over, and birds coming from herds infected with septic disease
will bring the matter on their feet, and it will retain its life in the straw.
But on dry ground, even if it finds lodgment, it will soon be disinfected.
The hogs should be furnished with pure fresh water in abundance, not
only because it is necessary to health, but because water assists mate-
rially in producing fat. On the subject of food supply there has been
much difference of opinion, and I can only give my own views and the
scientific reasons for them. The prime object in feeding swine is to ac-
cumulate fat as rapidly as possible on those intended for market, to keep
stock hogs in healthy growing condition, and to have brood-sows in the
best condition for bearing and suckling young. Of course, to accomplish
these objects the stomach must be kept in healthy condition and not
overloaded; the food must be of due variety and in suitable quantities,
and its character and quality must be considered. For stock hogs, of
course, green food is absolutely necessary. The hog cannot thrive upon
an exclusive diet of dry corn and water; but the green food must not
be the exclusive diet any more than dry corn. If the hogs are kept on
a clover lot, sour fermented slop-should not be fed at the same time, but
rather roots and vegetables, as potatoes, turnips, rutabagas, and beets,
which contain large quantities of the soda salts, which the clover lacks.
Hogs fed or corn may have sour slop to advantage, as this will assist
digestion, and in this case prevent an undue acid condition of the
stomach and blood. The hog’s natural instinet will lead him to seek just
what his system demands, and he will root in the ground not for the mere
pleasure of destroying the clover-field, but to find certain salts necessary
to health that cannot be obtained except from the ground. Then if you
deprive him of the means nature has furnished for obtaining these neces-
saries of life, you must furnish him with them in some other way.

Observing farmers have learned by experience that sickness in swine
shows error in feed, and at once change to the opposite extreme. If
feeding clover they change to dry corn, and if dry corn to clgver. This
rule has saved many droves from being swept off by infectious diseases.
But I will give a rule which I have adopted in my investigations which
is simple, but which at once tells the farmer what general course to pur-
sue. If the herd is not doing well, if they do not eat well and appear
less active than usual, at once examine the tongues of a few and notice
the color; if the tongues are red and contracted give sour slop or turn
them on clover pasture or on green food, and they will at once improve,
If their tongues are large, pale, and flabby, give corn, corn-meal, cooked
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PLAN OF PIG-PEN.

A. Front view. B. Side view. C. Ground plan.

1. Open space for ventilation; 12 inches wide.
2. Board front,running lengthwise, 2 feet high.
8. Doors to be let down to give ventilatiou in pleasant weather; 5 by 16 feet.
4. Space boarded up from ground, with doors for hogs.
6. Doors for hogs, 3 feot high.
6. Floor covered with clay, and sloping to the south.
7. Door on north side for ventilation.
Proportion of building: 50 feet; width 15 feet, and height 15 feet.
1. Pig pen, as per plan.
C. w 2. Feeding floor, unroofed, and exposed to sun or rain.
8. Lot for hogs to exercise in, sloping towards the south.
ReMARKS.~—The reof should slope to the north, while the tloor of the pen slopes
to the south, and should be covered with a 12-inchb thick layer of dvy clay.
On the west side of thelot a windbrake of trees shonld he planted.
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root vegctables, and add soda to the feed, or soda and milk, but give no
sour slop. The large, white, pale tongue shows that the stomach and
blood are in acid condition and need alkalies; the contracted red tongue
shows a subacid condition, and that acids or sour remedies are needed.
For years the farmers’ journals have lauded clover-fields and advised
keeping swine upon a clover range during the entire summer, on the score
of economy of feed and health. As far as it goes this is good advice,
and yet following this advice has been the chief canse of the spread
of the contagious diseases among swine. When the clover range is on
clay soil, or the hogs have access to clay banks, and the use of ringsis
avoided, all will go well, but if rings are used in the nose, or the soil is
exclusively black loam and no other food is furnished but the grass and
water, or, perhaps what is worse, sour slop in addition, an acid condi-
tion of the blood is engendered. The hog becomes debilitated and
peculiarly liable to any contagious disease which may appear in the
vicinity. Of course farmers must keep their swine on grass and clover,
and, as a matter of economy, must use rings to prevent the clover from
being rooted up when the range is limited, but they must at the same
time study the natural habits and food of the species and supply that
food or its constituent elements in some form. The natural food of this
class is not a vegetable diet, but they were designed by the Almighty
so that they could obtain those roots from the ground. When, there-
fore, they cannot obtain them, they should be furnished in kind. As a
rule, the constituents of all grasses and annual plants are acid—have an
acid reaction. Especially is this the case with clover. Root vegetables
have an alkaline reaction, and are composed largely of phosphates and
soda salts. In clay soils the hogs can probably supply themselves from
the ground with phosphates, but when confined to a black, loamy soil
they can obtain but little of these necessary salts from the earth. A
noticeable fact is,that no matter how wide the range the swine will
select the bare points to root in rather than the soft loam. Where root
vegetables cannot be obtained and hogs are kept on clover range, soda
and lime or sulphate of iron should be given regularly. Dry corn as
an exclusive diet is not a natural food for hogs, and some additions
should be made to the bill of fare. Turnips, potatoes, or some other
cheap vegetable must be added to insure good health. I know there is
a bitter feeling among many farmers against cooking or grinding corn
for food, on the score of extra expense and trouble, but I have never yet
known a farmer abandon the practice when once thoroughly tried. It
will pay any farmer to grind and cook the corn fed to his hogs, even if
that staple is worth but 13 cents per bushel. Practical farmers, who
have made the profitable feeding of hogs a study, report that one pound
of cooked corn-meal is equal to one and one-half pounds of raw meal,
and to three of whole corn, in fat-producing power. One advantage in
feeding cooked fced is that root vegetables can be combined with corn-
meal and cooked at the same time. 'Where raw corn is used as a steady
diet sour slop will assist in its digestion, and should be given regularly
to prevent as far as possible the evil results of error in diet. The use
of coal, charcoal, aslies, and rotten logs in the pen assists in keeping the
hogs in health by supplying certain chemicals needed by the animals.
I have been thus particular in speaking of errors in diet because I be-
lieve that this cause more than any other has helped to spread the fatal
diseases among swine. A single hog with diseased stomach mdy be
the cause of imparting the malady to a herd, and having thus obtained
a foothold it may, unless prompt measures are taken, spread to the well
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hogs, which would, if it had not been for the one or two unhealthy ones,
have escaped infection. '

The water should be clean, pure, running water, and should be within
reach of the hogs at all times. Stagnant water, covered with green
scum and loaded with organic impurities, is unfit for hogs to drink, yet
many farmers furnish only such to their swine. Foul air, by vitiating
the blood, is one of the common predisposing causes of disease. I have
already spoken of the influence of heated air on the health of swine, and
the evil effects of sudden changes, but I did not mention the depressing
influence of the foul air itself upon the animals. Swine breathing air
loaded with carbonic acid and ammoniacal gas for half of each day can-
not remain healthy any more than man can, and the same natural results
will follow—impure blood, disease of lungs, and other viscera. A pen
erected on the plan set forth in diagram will remove this cause of dis-
ease. The dry clay is the best and cheapest disinfectant yet discovered,
and will absorb the poisonous gases and render the air pure. Even
though a large number of hogs are confined in a limited space, by open-
ing the large doors on the south side on a clear day the sun’s rays will
dry the clay and renew its absorbing powers.

Scrofula is another common predisposing cause, and one of the principal
causes of the large mortality in diseases of swine. The two chief causes
of the scrofulous diathesis are breeding young sows and in-breeding. In
order to avoid these causes sows should not be allowed to become preg-
nant until one year old. By that time she has matured and is fitted to bear
young. Before that time she is growing and is immature. Not only the
mother may be injured by early breeding, but the progeny will inherit
disease. In-breeding has been largely practiced in the Western States,
and whenever practiced it is easy to pick out the young resulting from
this management. They were the first of the pigs attacked, and the
post-mortem examinations disclosed tubercular disease in every case.
Before the close of the investigation I became so thoroughly convinced
on this subject, that, whenever I detected tubercular disease in lungs or
mesentery, I sought out parentage of the pig. In several droves where
a portion of the diseased swine were the offspring of in-bred sows and
part cross-breed, the tubercular disease was found in the former and not
in thé latter. In-breeding is often practiced through the effort to obtain
a perfectly pure breed of any particular species. With but few excep-
tions, and those among the imported stock, the pedigree does not extend
back more than one or two generations, and often unwittingly the same
blood is infused into a drove of sows, although the male may have come
from a distance. To avoid this grave error, I would advise crossing
breeds, selecting carefully the male from some special breed, as Poland-
China, and crossing with an opposite breed in shape and habits, as the
Essex. The finest drove I saw this year was the result of such a cross.
Mr. Pendroy, of Monroe, Jasper county, bred two years to Essex boar
and two to Poland-China, making a special effort to obtain as different
blood as possible from that in his own herd. The herd of nearly three
hundred head were in fine health, except some brood-sows which had
been suckled down and were poor. These sows contracted the disease,
but it was promptly checked by proper measures, and did not spread to
any extent in his drove. ‘

And this illustrates another very frequent cause of the contagious
diseases obtaining a foothold in a herd of animals. The brood-sows be-.
come worn down with oversuckling and want of suitable food during
pig-bearing and nursing, and with systems thus disordered are very lia-
able to contract any disease in the vicinity. See that brood-sows have
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root-vegetables and milk, and that soda is furnished them liberally with
green food, and they will not become so emaciated and debilitated.

Malarial influences can affect swine as well as man, and is one of the
most tronblescme and fatal of complications in infectious fevers in their
first stazes.  The low sloughs, covered with green mold and surrounded
with rank vegetation, are not the most healthy resting places for swine
or any animal, biped or quadruped, especially between the hours of sun-
set and sunrise. The plants are giving off carbonic acid gas during the
night, and the wet ground, loaded with organic matter, is giving off
malaria. If the hogs are allowed to breathe this poisonous air their
blood becomes vitiated and health is impaired, as in man. Typhus and
typhoid fever {ind a favorable location for incubation here. To avoid
these two causes combined, impure water and malaria, let the drove be
gathered in at sundown into a large pen on high ground with sloping
surface prepared, and kept there until the morning sun has dispelled
the perceptible mists. If the dayis inclement the drove may be allowed
to range two hours after the hour for sunrise. They should be furnished
pure water to drink before leaving, if they are to be confined in a range
with stagnant water. Many will say that all this trouble will entail in-
creased expense; but it has not been found more expensive where tried.
Swine, like any other domesticated animal, can be trained to regular
habits, and a drove can be trained to return to its sleeping place, if a
imaﬂ quantity of food is furnished them each night until the habit is

ormed.

Unusual exercise, which debilitates the hog and weakens his vital
force, is another cause of the inception of contagious diseases. In sev-
eral cases which have come under my observation, choice hogs for breed-
ing purposes were purchased from apparently healthy herds, taken on
cars and wagons a considerable distance, and after their arrival showed
signs of disease and eventually died. In a few days others in the herd
to which they had been taken were affected, and thus the disease was
spread from a new focus to a large number of droves. I, of course,
could not state where these hogs contracted the disease. When they
started from their first home they were probably in perfect health, but
confined in a close box and jolted around in a wagon, or confined in cars
with irregular or unusual feed, and nervous excitement as additional
causes, brought on a gastric irritation, and during these travels they
were exposed to a contagious illness more or less intense, and their sys-
tem being in a condition to receive and take up the poison, it found a
lodgment, and after a stage of incubation showed itself by outward
symptoms. Hogs brought from strange droves should invariably be
kept in strict quaratine for at least fourteen days, no matter how per-
fect the bill of health they bring from their former owners. Neglect of
this precaution has been the cause of the spread of the disease from
new points, and many counties could trace the disease which had car-
ried off thousands of hogs to a single imported animal. In one county
visited in Western Iowa, which had previously had no swine disease, an
estimated loss of over $100,000 worth of hogs was claimed to have been
sustained during the past year, and this disease started from a central
point—a single imported hog. (I use the term imported as meaning
from a distant county, or another State.) The disease spread to the
drove in which it was placed, and from that drove to adjoining herds.
Several expensive lawsuits for damages and much ill-feeling between
stock-men might have been avoided by attention to this point.

We will now take up the subject of treatment, which naturally divides
itselt under two heads—Preventive and Curative. Each of these can be
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divided into two classes, hygienic and medicinal. The whole secret of
success in preventing the inception of contagious diseases by hygienic
care, as has been already pointed out, can be included under two rules,
viz., keep the system of the animal in a healthy state, and avoid expos-
ing it to poisonous, contagiousinfluences. We have already shown how
the first rule can be followed with success—by fresh, uncontaminated
air, suitable food, fresh water, seasonable exercise, and avoidance of
low, damp places for sleeping quarters; also avoidance of those causes
in breeding which are known to engender the scrofulous diathesis. The
second requires that all dead organic matter, such as straw, hay, litter,
and other matter, which is liable to catch the poisonous fungifloating in
the air or carried along by the wind, should be kept away from the
animal. All strange hogs must be kept in quarantine for fourteen days
before being allowed to run with healthy herds. If there is any disease
in the vicinity, especial care must be taken that no man, vehicle, or
animal from infected localities be allowed to pass over meadows where
healthy hogs are allowed to range; and if any stream passes through
your range from an infected district, the stock must be kept from the
water, as water will hold the poison and keep it alive for a considerable
time. The yards and pens where the swine stay at night must be kept
clean of cobs or other organic matter, so that the rains can wash the
surface clean. All swine, either brood-sows, shoats, or pigs, not in gen-
eral health, or showing evidences of debility, should be kept away fromthe
drove and carefully treated, the causes of sickness removed and effects
remedied. No medical {reatment can be positively recommended as a
preventive for contagious diseases. Remedies may be used to correct
any derangements of system, as has already been recommended—soda,
if the tongue is broad, flabby, and pale; acids, if the tongue is narrow,
red, and contracted. Insows worn down with nursing, nothing can have
a better effect and improve their condition more rapidly than soda and
sweet milk or buttermilk. If the bowels are constipated, Glauber salts
may be given in doses of one-half to one ounce to each hog, or one pound
to every thirty hogs, once a day, until the bowels are acted upon. ‘Salt
should be furnished to all swine, in small quantities, every day. If any
contagious disease is in the near vicinity, hyposulphite of soda in milk
or fresh slop, given every morning on an empty stemach, offers the most
reasonable hope as a preventive, and if the disease is diphtheria or
typhoid, belladonna- should be added. There is much difference of
opinion in regard to the power of belladonna to prevent the spread of
the septic diseases, diphtheria and scarlet fever. Xrom my own obser-
vation I base the belief that it 1S a positive preventive or prophylactic,
and on that account I extend its use to swine, and have recommended
its regular uso it small doses whenover diphthorio or t3phoid was prevail-
ing. As apreventive,the following would be a good formula for general
use: Saturated solution of hyposulphite of soda, one gallon; tincture of
belladonna,one fluidounce. Of this mixture, give one gill to every twenty
hogs in slop every morning on an empty stomach. . Believing that all the
contagious diseases arereceived into the system through the mucous mem-
brane, and that any agent having power to destroy these minute fungi
before their absorption will prevent the disease, I have for years recom-
mended the use of chlorate of potash or sulphate of soda as preventives
when persons are exposed to any contagious diseases. As typhoid has
but a limited power of contagion, I cannot say positively that the remedy
has prevented the spread of that disease; but I have never had a second
case occur in a family evhere the remedies I recommended were used
regularly. I would therefore recommend this formula to be used omce
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a day where contagious diseases are in the near vicinity to diminish the
chances to the lowest point. If the tongue is pale and broad, bicarbon-
ate of soda must be added to neutralize the acid in the stomach, also
sulphate of iron in doses of five grains will be found useful.

The curative treatment like the preventive must be both hygienic and
medical. If disease has appeared in a herd prompt measures must be
at once taken to prevent its spread. The sick must be immediately sep-
arated from the well. All organic matter, such as hay, straw, and litter
to which the hogs have access, must be burned, the lots cleaned up, and
every possible effort made to destroy contagion. The well hogs, if pos-
sible, should be at once placed upon fresh ground; that is, on ground
over which the sick hogs have not passed since a heavy rain cleansed
the surface. Any disorder of stomach or general system should be at
once corrected, and at least once a day the remedy before mentioned
should be given in slop. Each day all hogs in well herds showing symp-
toms of disease should be at once separated from the others. Where the
season will permit, especially in cases of typhoid fever, keep the entire
drove on plowed ground, and have the ground harrowed every day to
insure thorough mixture of fecal matter with the soil. Xeep the sick
hogs on a dry clay floor, with free ventilation, and protected from cold
wind and rain ; feed nothing but cooked slop and milk, and these only in
limited quantities, adding the medicines recommended with the slop. In
typhus and diphtheria the important point is to relieve the bowels as
speedily as possible, and for this purpose castor-oil or saline cathartics
must be freely given until the object is accomplished. In typhoid, diar-
rhea is a prominent symptom, and cathartics should be avoided. en
the animal is a valuable one and will repay the trouble, injections of
warm soft water into the bowels will be found the best plan for mov-
ing the same. The injections should be repeated until the bowels are
well acted upon. In diphtheria the important point is to neutralize the
poison as rapidly as possible, and eliminate it from the system. This
can be effected with the sulphite and belladonna. The following will
be found a useful formula, viz: Saturated solution of sulphite or hyposul-
phite of soda, one quart; fluid extract belladonna, three drachms; fluid
extract aconite, two drachms. Of this mixture give one gill to every
sixteen hogs five times a day, in a limited amount of milk or cooked
slop. If the glands of neck are swollen to such an extent as to threaten
danger from suffocation, oil of turpentine and sweet-oil may be freely
applied externally. By following these directions in treatment few, if
any, of the hogs suffering from diphtheria will die, and recovery will be
rapid and permanent. When a good article of the powdered herbs can
be obtained, the following will be found preferable to the tinctures and
fluid extracts : Sulphite or hyposulphite of soda, five pounds; sulphur,
two pounds; powdered belladonna leaves, four ounces; powdered aconite
root, two ounces; powdered elecampane, a half-pound ; powdered ginger,
two ounces, and mix thoroughly. On one pound of the powder pour three
quarts of water (boiling); add a quart of molasses, stir and cover. Of
this mixture give one gill to every fifteen hogs, or one tablespoonful to
every hog, in a little milk, four or five times a day. The medicine should
be kept in a stone crock or wooden bucket—not in a tin vessel. In
typhoid fever the condition of tongue is our principal guide to determine’
treatment. The sick will, as a rule, utterly refuse food, and very little
medicine will be needed. Carbolic acid in milk, in- doses of two to
five drops in one pint of milk, as often as the hog will drink, or three
times a day if given by force, will accomplish @ good purpose if added
to medicine, and oil of turpentine may be added as a useful adjunct. If
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the tongue is red, muriatic acid, diluted in doses of ten drops in a little
slop, can be given as often as the hog will drink, or the water may be
acidulated with the acid. Where there is a large number of hogs sick
it will be impossible to attend each one. I would therefore advise the
use of these remedies to all the sick, not attempting to treat special
symptoms in each case. If the diseaseis promptly treated as above, the
first symptoms of typhoid may be destroyed, and the hog will improve
at once, but if treatment is delayed the case must run at least a nine
days’ course. Great care must be exercised in returning to solid food,
as this error may render a hog worthless that might have entirely
recovered from the effects of the disease.

Under the above course of treatment I have succeeded in checking
the spread of the disease, and a large majority of the sick hogs have re-
covered.

Treatment of typhus fever.—~1 must confess I have not had any very
flattering success in the treatment of this disease, and can only give my
views and recommendations and the reasons therefor, hoping that some
of my colleagues may have been more successful. .Asmentioned before,
the bowels must be relieved either by saline purgatives or by injections.
This is an important point, as impacted fecal matter is a frequent cause
of death. Ariother important pointis to keep the hogs on alargerange,
scattered as much as possible, as crowding together only increases the
intensity of the %))oison. Internally give as follows: Bromide of potas-
sium, 4 ounce; bromide of ammonia, 3 ounce; gelseminum (fluid ex.),
2 ounces ; aconite (fluid ex.), 2 ounces; capsicum (tr.),  ounce; water
sufficient to make 4 ounces. Of this mixture give one teaspoonful to
each hog three to six times a day, in milk or slops. After the bowels
have been freely moved the amount of podophyllin (may-apple) must be
reduced. The same remedies can be obtained in powdered form and
given in infusions: Bromide of potassium and ammonia, of each one-
half ounce; powdered gelsemini and powdered aconite root each one-
half ounce; powdered capsicum (cayenne), two drachms; powdered ele-
campane, one-half ounce ; powdered podophyllin, two to four drachms.
Upon this powder pour one quart of boiling water, stir and cover, and
give a tablespoonful to each hog twice a day, or oftener, in a little slop.
The same medicine may be given to the well animals as soon as they
are separated from the sick. It should be given on an empty stomach
every morning. The great difficulty in obtaining powdered drugs is
that most of the powdered vegetable drugs have been kept so long in
stock that the medicinal properties are lost; and are perfectly inert. I
would, therefore, advise the use of fluid extracts in preference to pow-
dered medicines, unless a reliable article can be procured.

Thefollowing may be considered the best general treatment for a drove
of hogs attacked with contagious disease: Separate the sick from the
well animals ; keep the sick on bare and fresh ground, not having been
passed over by diseased hogs since a heavy rain. If constipated, see
that the bowels are moved either by using salts, oil, or injections. Pro-
tect them from inclement weather, and give internally, if the tongues
are large, white, and flabby, soda, hyposulphite and bicarbonate, each
one-half drachm, sulphite iron five grains, belladonna leaves two quarts,
powdered aconite root two grains, elecampane (powdered), twenty
grains, once a day to well and three times a day to sick hogs, in milk or
fresh, rich slop. If tongues are red and contracted, give water and slop
acidulated with muriatic acid to all, and to sick hogs give bromide, gel-
seminum, and mandrake, in regular and free doses. I would particularly
caution the farmer not to rely upon medical treatment to the exclusion
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of hygienic care, but rather to follow carefully the directions set forth for
the case of swine, and make the medical treatment an auxiliary.

A few words may be proper in regard to worms in alimentary canal.
I have found no species of worms which could be strictly included under
the head of contagious diseases, or could in auy way be called a cause
of the disease to which swine are subject. I have seldom examined a
hog in any stage of the disease without finding worms in some form.
The long, round worm in the stomach, and frequently the small thread-
worm in the cecum, have been found. These worms are natural to the
swine and to all domestic animals. They may increase in numbers and
cause trouble, but they are not the disease or the cause of the disease,
but rather an effect of the condition of weakened mucous membrane
which has increased the parasite. Oil of turpentine, in milk or slop,
given once a day (preferably on an empty stomach), will expel those
worms when so numerous as to affect health. I have received many
letters from farmers and proprietors claiming that the worms were the
specific cause, in fact the disease itself, and approving remedies to meet
their single indications. I will therefore state emphatically that, in the
dissections I have made, numbering over one hundred, I have found no .
form of worms which are not frequent in health, and have found no for-
eign parasites of any kind that could be detected with the naked eye
that could possibly be a cause of the disease of swine. A careful exam-
ination of the liver, lungs, spleen, and kidneys with a powerful micrd-
scope may disclose some minute animalcula or parasite (as I said before,
I found I could make no practical use of the microscope in field); but
even these minute objects are but an effect, and the poison germ lies be-
hind as the cause of the depraved system which has permitted the par-
asite to find a home. There is one disease known as kidney-worm, of
which I have heard almost every farmer speak, but I have not seen a
specimen of the parasites, although I have dissected a number of hogs
which farmers claimed were suffering with this affection. I invariably
found inflammation of kidneys, but no worm visible to the naked eye.

There seems to be a general belief among farmers that rings are a
strong predisposing cause of disease, and, instead of meeting the oppo-
sition to this theory which I expected, I find that careful observers are
willing to admit the truth of the statement, and either abandon the
rings or furnish the food which is cut off by their use. In Jasper county,
which has a rolling, clay soil, and the hogs generally have extensive
ranges, I particularly noticed the fact that, in a ride of fifteen miles
through a thickly-settled country, the droves in which rings were used
were invariably sick, and in those in which they were not used there were
no sick animals. In one drove only the brood-sows were rung, and these
alone were attacked at the time of my visit. Although this is but one
isolated county, yet it furnishes food for reflection. I do not claim that
clover does not contain potash and soda (sodium) in a neutral form.
The claim I set forth is that this food has an acid reaction in a green
state; that it contains an excess of vegetable acid; and that confine-
ment to this diet will induce flatulency and dyspepsia in any omnivor-
ous animal. It is the natural food of horses, cattle, sheep, deer, and
buffaloes, but not of swine; and the anatomy of the hog proves the
statement. My claim is that no ommnivorous animal can remain in health -
on an exclusive diet of green clover. I append the following notes from
my daily journal: John Nimick, near Washington, Iowa, had a breed
of Chester Whites, mixed with Berkshire. Pens, filthy ; range, timber,
with clay soil and grass; food, soaked oats after they had been taken
sick; good water. Had ninety-four head; sixty-seven died and seven
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recovered; sevennowsick. Symptoms: diarrhea, prostration of strength,
tympanitis. Dissection of one hog one year old showed great emacia-
tion, tympanitis, little change in liver, lungs, spleen, and kidneys.
Bowels were expanded with gas, and there were a number of ulcers sit-
uated at seat of solitary glands. The disease was typhoid fever. No
treatment was attempted, as the man refused to follow instructions; but
the slowness of progress under the rather unfavorable circumstances
showed the slight contagion thereis in typhoid, as merely turning the
drove out on a different pasture had alone checked the rapid progress
of the disease, although sick and well remained together.

John V. Anderson, Washington, Iowa. Poland-China herd ; on grass
and away from straw or manure when attacked. Soil, black loam ; wa-
ter, open ditch ; intense heat, 99° I, at time of attack in July; disease
in near vicinity, and had been in this herd three weeks. The owner had
lost seventeen hogs, fifty-eight shoats and pigs, and had remaining
thirty-eight hogs and three pigs. The disease had spread gradually, and
was killing two or three per day. The symptoms were the same as in
last drove—pale, large, and flabby tongue; diarrhea; tympanitis. All
sick. I ordered milk and lime-water, and ground cooked feed made into
slop, and limited quantities of soda bicarbonate and hyposulphite (each
five pounds), sulphite iron (one pound), given at the rate of one pound
to drove of thirty-eight hogs twice a day. Mr. Anderson reported that
all the sick animals recovered except three pigs, two of which were sac-
rificed in the cause of science. This man did not allow in-breeding; no
scrofulous taint was detected in dissection; he did, however, use rings,
which I consider were the predisposing cause of the disease in this herd.

W. J. Hamilton, Washington, Iowa. breed, Poland-China; feed,
growing rye and dry whole corn, with slough water for drinking. TPens
clean, large range, but soil black loam, and rings used in nose. The
discase had eontinued ten days, during which tie ten had died and
thirty-five had been attacked. Dissection of a few of the sick showed
tubercular disease, and the gentleman stated that he had been in-breed-
ing for some time. The same treatment was adopted asin the last case,
but report showed no beneficial results when used with sick hogs, or in
preventing the spread of disease.

Amana Colony, Homestead, Iowa county, Iowa. Breed, Poland-
China; pens in poor order; feed, corn and slop. No disease had been
known in the colony for twelve years. In July the agent purchased in
Iowa City five boar pigs, and they were hauled to depot and forwarded
on cars to Homestead when it was intensely warm. On arrival one of
the pigs refused to eaf, and was put in a small pen in breeding-house,
where it died a few days afterward. On the fourteenth day the hogsin
pens on each side of the one occupied by infected hog were taken sick
and died, and the disease gradually extended until over two hundred
bad died. Two of the five boars were sent to the North Amana Colony,
and in five days refused food, sickened, and died; and in nineteen days
from their arrival the pigs in pens on each side of the one containing
sick boars were taken sick and over five hundred died in a few months.
In each of these cases the disease appeared first only in the pens imme-
diately adjoining the infected pen, and afterwards spread to the other
pens. The other boars were carried to the other colonies of the society,
remained well, and no disease appeared in any of the seven settlements
except the two mentioned. I visited the man from whom the boars were
purchased, but could elicit but very little information. He stated that
his “ hogs had cough, as all hogs had, and that he had lost about thirty-
five head by the intense heat, they being very fat, but that no disease
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had appeared in his drove; and, further, that he lost no hogs for some
weeks after selling those to the colony.” It may have been that these
hogs had the poison germ in their system before starting from home, and
might have succeeded in throwing off the poison if they had been re-
tained at home; but worry, fatigue, and confinement during excessively
hot weather, in a close box in a tight car, was enough of itself toreduce
the animal vitality to a low ebb, and give the most favorable encourage-
ment for the disease.

Respectfully submitted.

ALBERT DUNLAP, M. D.
Towa City, Iowa, December 3, 1878.

REPORT OF REUBEN F. DYER, M. D.

Hon. WirriamM G. Le Duc,
Commissioner of Agriculture:

Sir: Having been appointed by you to investigate the diseases of
swine in this locality, I entered upon that duty August 1st, which duty
was to extend over a period of two months. Having performed that
duty to the best of my ability, I now proceed to make a detailed report
of my investigations.

Having carefully noted the origin and spread of the epidemic among
swine in this county, which first made its appearance on the farm of
Mr. William O’Mera in May, 1877, the report I am now to make will
commence at the time when, from that starting point, the disease has
become quite universal in this locality.

In order to thoroughly understand the cause of the disease, I will
commence at Mr. O’Mera’s farm. He is situated on the bottom-lands of
the Ilinois River, close to the bluff, which rises some 60 or 70 feet. His
hog-yard, which comprises about one acre, is close to the Chicago, Rock
Island and Pagcific Railroad, so that his herd was exposed to any conta-
gion that might be transmitted by moving stock-trains. An instance of
this kind occurred in the case of Mr. A. Holderman’s herd, which was
attacked about one month ago. There was no diseased herd within sev-
eral miles of his place, but the same railroad passes through his farm.

The same condition isseen again in this town near the stock-yardsof this
railroad. Pigs confined in pens near the stock-yards have been infected
in the same manner. Also on the Chicago, Burlington and Quincy Rail-
road, where the railroad crosses the Illinois and Michigan Canal, a Mr.
Loudergrau had some pigs confined in a pen close to the railroad. The
trains stopped directly opposite his pen to take in water, and his pigs
became diseased. As it is a well-known fact that these roads have been
shipping diseased hogs, it appears quite evident that these points be-
came infected by disease transmitted by the railroads, and also by wag-
ons transporting hogs to market.

Owners of hogs, as soon as the disease attack their herds, and some-
times before, sell all fat animals, hauling them to market in wagons.
All along the road thus traveled herds will take the disease, and it is
probable that the herd so attacked is infected by hogs thus transported.
This is evidenced in the manner in which it is distributed, as one herd
will take it, and then it may pass two or three farms before another ene
is infected, and this peculiarity of attack is only observed on roads over
which diseased as well as dead hogs are hauled. When not carried in
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this or some similar manner, but left to its own natural course, as a rule
it moves steadily along, taking in each farm in turn. There are but few
exceptions to this rule.

In the northern part of this county it is particularly observed on roads
over which dead hogs have been transported that hundreds of animals
are suffering all along the line of these roads with the same peculiarity
of attack as is witnessed by the live diseased hogs passing. In view of
these facts, it is fair to presume that Mr. O’Mera’s herd contracted the
disease from the stock-trains on the Chicago, Rock Island and Pacific
Railroad. From this herd it began to spread to the adjoining farms,
going up the bluffs to herds on farms situated along the bluff.

In June, 1877, it struck Mr. A. Strawn’s herd, and he lost very heavily.
West of Mr. Strawn’s it attacked Mrs. Hardy’s herd, and she lost nearly
all. The next farm west, which was only separated by a common board
fence, on each side of which hogs were confined, it did not attack, and
the owner attributed his immunity to adding sulphur to the swill fed his
hogs; but it went east, taking several farms, and was only arrested for
want of material to prey upon.

From Mr. O’Mera’s it crossed the Illinois and Michigan Canal, and
extended east and west up and down the Illinois River.

Mr. J. Delbridge had a herd of young hogs, which he sold late in the
fall at an auction sale. At the time of sale it was not supposed that his
herd was affected, but the heard adjoining his had been dying for some
time. The sale was made, and different parties purchased the pigs, took
them home, and placed them with their own hogs. In a few days after
it was noticed that these pigs were diseased, and every herd in which
they were placed, without a single exception, was attacked by the dis-
ease in question. In the herds thus contammated the disease lingered
until the spring, but it did not spread much until warm weather, and
since the growth of vegetation became rank it has spread all over the
southern part of the county, destroying not less than $50,000 to $70,000
worth of hogs up to this time, and it is still raging. One great source
of spreading the disease is observed by the small pigs wandering to the
herds of adjoining farms, and thus importing the malady. Farmers
usually confine their hogs in lots only suffieiently fenced to keep in the
large ones, hence the small pigs readily escape and gain access to other
herds. Many farmers tell me that when their herds are sick they do not
know what becomes of the small pigs, as they all disappear and seldom
return. When asked if they know how their herd contracted the dis-
ease, they very frequently answer, ¢ Well, one morning I noticed a
strange pig in my herd which was sick, and in about ten days or two
weeks mine began to die.” Another instance proving that the disease
is transmitted by those infected occurred only a few days ago. Mr.
Dunlavy, who lives north of the Illinois River, in Ottawa township,
purchased five pigs' from a Mr. Poundstone, who lives in the infected
district south of the river. Soon after Mr. Dunlavy placed those pigs
in his herd he noticed they were siek. Two of them soon died, and this
morning he tells me he has lost seventy of the remainder of his herd
and all his small pigs; also lost eleven of his fat hogs. He had one
hundred and ten head, all told. Mr. Poundstone tells me he has lost
his own since selling those to Mr. Dunlavy.

The same rule holds true by placing well pigs in a diseased herd. In
March last three well pigs were placed in a diseased herd, and in a short
time they were taken sick. This shows that the disease retained suffi-
cient vitality through the winter to impart itself in the spring. "I care-
fully examined three of these cases, and found the disease a typical case,
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Only one of them had then died. I might go on and illustrate by a good
many examples to prove the contagiousness of the so-cailed hog-cholera.

The mycetic theory, which is now so popular among scientific men, and
which ascribes the disease to parasites of the lowest form and smallest
size, would seemingly offer the only explanation for this disease. It can-
not be a toxic poison, as no one has ever been able to demonstrate an
organized poison as a cause of any contagious disease. The lowest forms
of organisms live in the air and in water as well as when attached to solid
bodies. A specific germ, a favorable medium of development, and con-
tact with the animal to be infected are fundamental conditions for the
development of the disease and its diffusion; and every purturbation,
every solution of continuity in the chain of these factors of devclopment
may prevent or lessen its destructive action.

From numerous observations I am convinced that the moving of dead
animals does not import the disease as readily as do the live ones. Iam
led to believe that putrefaction diminishes the capacity for infection, and
that the bacteria of decomposition is destructive to the germs of the dis-
ease. Itis a well-known fact that one low form of organism is destruc-
tive to another low form. Climatic influences have but little control. I
think that warm weather acts more favorably to the formation of the
infecting germ. Along belts of timber it readily spreads; it also ex-
tends out on the prairie where the growth of vegetation is luxuriant.
Contact of diseased with well animals imports it under all circumstances,
climate having no influence to prevent its spread. As to diet and care,
it matters not how well or how poorly fed, or how cleanly kept, if such
well-fed hogs come in contact with the disease, they are as sure to con-
tract it as those that have no care. Where not caused by other means,
the prevailing wind gives the direction or march of the disease. The
greatest distance that it has been cartied by the wind, in any well-au-
thenticated case that has come under my observation, is two miles. As
arule, a greater or less number of animals in every herd will escape the
disease, or have it so lightly as not to interfere with their doing well.

It appears that quantity as well as quality of the germ,\and aptitude
of the «nimal to receive it, are the conditions which influence contagion.
Some animals possess an absolute power of resistance. Trousseau says
that “there are individuals who pass unharmed through every kind of
an epidemic, be it influenza or cholera, scarlet fever or measles, small-
pox or typhoid fever. There are individuals whom it is impossible to
affect with the vaccine virus; inoculate them twenty times, and you will
obtain no result. If I may use the expression, ‘the soil is barren,” and
in it the seed cannot germinate. There are others again in whom the
power of resistance is only temporary. It is in general difficult to find
out the condition upon which this power of resistance depends. It is
known that the ability to resist contagion varies with the age ot the in-
dividual. There-is less power of resistance in the youth than in the old
man. One attack of a contagious disease generally conters complete
immunity from any subsequent contamination. Ocecasionally it may be
repeated, but these exceptional cases do not at all.invalidate the general
rule.”

The same writer still further says: ¢ It would appear that virus or
morbific matter, upon its entering the economy for the first time, puts in
motion all therein that is fermentable, and so thoroughly destroys it
that the leaven—the contagion—when introduced again, tinds nothing
whereupon to exert its action.”

Wilson says: “That in every epidemic there is always a great variety
in the gravity of the disease, some cases being very serious, others very
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slight, without any apparent cause for such difference. Sometimes an
epidemic begins with moderation and closes with severity, and vice versa.”

Trousseau holds: “That every contageous disease must have a spon-
taneous development, as contagion necessarily implies the presence of
two individuals, one the giver, the other the receiver, of the morbific
germ.” This remark he follows by another which modifies it: ¢ While
there is every reason to believe,” he says, ‘“that at present there are
some diseases, such as syphilis, small-pox, and measles, that are always
reproduced by contagion, there are other maladies which we see arise
spontaneously.”

I believe i1t is now generally conceded that all diseases that pass
through a regular period of incubation are contagious or infectious, and
that they depend upon a morbific germ for their development. In sev-
eral of the contagious diseases the morbific germ has been discovered
by the microscope, and in all probability the morbific germ in ail conta-
gious diseases will yet be discovered, as has already been the case in
the measles, small-pox, whooping-cough, scarlatina, typhus and typhoid
fevers.

Lubermeister, in his introductory remarks on acute infectious diseases,
says “that a peculiarity of infectious diseases, which they have in com-
mon with the poisons proper, or intoxications, but by which they also
differ in the most marked manner from all other diseases in their spe-
cificness, which shows itself in the fact that always and under all cir-
cumstances a given kind of disease is solely due to a given kind of
morbid agent or cause. There is no such constancy between cause and
manifestations in other diseases. Exposure to different degrees of cold
will produce different affections. * * * On the other hand, vaccina-
tion with the virus of variola only produces variola, if any disease at
all is produced by it; vaccination with the vaccine matter only produces
vaccinia ; the infection from a patient with measles only produces mea-
sles, and never anything else, and wice versa. Whoever, therefore, is
affected with small-pox, measles, sypbhilis, &c., is certain that he has
taken the disease by becoming infected with small-pox, measles, syph-
ilis, &c., and of no other disease. In infectious diseases the predis-
posing cause, which in most other diseases plays a more important part
than the exciting cause, is to be considered only in so far as it may de-
termine the severity of the disease. The kind of disease is entirely in-
dependent of it. Various physiological conditions may induce other
pre-existing affections, and are influential in so far as they may increase
or diminish the susceptibility, but the kind of disease will not be de-
termined by it.

“Through the longest series of generations diseases preserve their spe-
cific character with the utmost persistency, and if at times some of these
characteristics are not brought into complete maturity, owing to an un-
favorable field for their development, they assume them again as soon
as they are planted in favorable soil. The weather, the period of the
year, the climate, the conditions of the soil, &e., conduce to, or prevent
the spread of, an infectious disease, but they never change the nature
of the disease. The kind of diet and all other physio-chemical influences
act indifferently with regard to the nature of the affection, and one in-
fectious disease is never changed into another. The doctrine of specific-
ness would arise, as a necessary consequence, from the hypothesis of &
contagion vivum, even if it were not already proved by the facts. From
the specificness of infectious diseases we naturally conclude that they
never arise spontaneously, but are dependent upon a transmission or
continued propagation of the diseased person.”
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When a hog is attacked by the disease in question, the first thing that
is usually noticed by the owner will be that it has refused its foed ; it
walks slowly along with its nose to the ground. The attack may or may
not be preceded by a cough, but a cough is usually noticed in starting
the animal from its resting place. It is inclined to hide itself in its bed-
ding. Sometimes a distinet chill will be noticed, the animal shivering
or shaking like one with ague. There may be bleeding at the nose, also
bloody urine. The bowels may be loose or costive. Usually in small
pigs a diarrhea will be observed, sometimes quite severe and producing
pains. Vomiting is often present, and many cases, especially among old
hogs, where this is the case, they recover, while others in the same herd
that do not vomit or have diarrhea die. In many herds quite a per-
centage of all that have an active diarrhea recover, while in other herds
that are not thus affected, nearly all die. A swelling of the face, ears,
watering of the eyes, increased saliva, and also increased discharge from
the nose, are all symptoms of the disease. The genitals in sows will be
frequently swollen; an eruption over the entire body; in some cases
quite red, in others dark discolored spots appear. Some limp off as if
lame in all the feet; others only in one foot. Some are attacked by
convulsions. The fever runs high for four or five days, if the animal is
not sooner destroyed. In fact, all the tissues of the animal suffer more
or less as though the poison affects all. The mouth and throat often
have a diphtheritic appearance, and bronchitis and inflammation of the
lungs supervene with pleurisy. On post-mortem examination during the
period of incubation you will notice the capillaries of the lungs already
inflamed and bursting. Later, a circumscribed interlobularinflammation;
still l1ater, gangrene of the lungs. The liver may be inflamed, also the
mucous membrane of the stomach and intestines. The kidneys some-
times present traces of inflammation; in somé the peritoneum with slight
effusion into the abdominal cavity. The temperature during the fever
often runs very high, from 107° to 108° F., but some time before death
it decreases. The same or nearly the same termnperature will be observed
morning and evening. There are exceptional cases that have come under
my observation. |

Among the affections of the nervous system is an inflammation of the
meninges with rigidity of limbs, spinal meningitis, muscular paralysis,
and convulsions with eclampsia.

Among inflammations may be mentioned that of the pericardium, gan-
grene of the lungs, interlobular inflammation of lungs, abscess of lungs,
peritonitis and inflammation of mucous membrane of the stomach and in-
testines, liver, and spleen. The inflammation of the stomach and intes-
tines is of a catarrhal character, sometimes moderate and sometimes
severe; diarrhea with intense pain; bleeding from the kidneys; abor-
tions by sows with pig; also abscesses in subcutaneous tissue. A hem-
orrhagic condition manifests itself by bleeding about the ears ; inflamma-
tion of pleura with adhesions of a fibrinous character, but no effusion into
the pleural cavity.

Aggregating a large numbeér of cases in the same herd, you will find
all the tissues diseased, but more particularly the lung tissues and the
mucous membrane of the intestines.

1 saw one case that had survived the acute attack that in two months
terminated by tuberculosis and ascite; gangrene of tissues in hams and
about the face; inflammation of fetlock or ankle joints, involving liga-
ment and bone. Inobserving a diseased herd of several hundred head,
you are impressed with the fact that the infectious poison invades all
the tissues to a greater or less extent. In one hog it will be noticed
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that the brain or spinal cord is the point most severely attacked ; in an-
other, the muscular and ligamentous tissues suffer; another, the bowels
receive the attack, but all ending alike, with a destruction of lung tis-
sue. The whole course of the attack very much resembles the effect pro-
duced by an epidemic of measles, and quite similar to typhus fever in
man.

The first herd that I visited after receiving my appointment was Mr.
J. IFollet’s, of Deer Park. Mr. Follet had a herd of six hundred head,
large and small. They had been dying for three weeks. He had been
giving kerosene and lime in their drinking-water. The herd was a
mixed breed of Berkshires, Poland-Chinas, and Chester Whites. Two
years ago he lost nearly his whole herd. His pasture was woodland
prairie, traversed by ravines, so that every rain washed the ground, es-
pecially his feeding-ground. The water to drink was from a spring,
pumped into a trough by a windmill, and the trough was so constructed
that they could not get their feet into the water. This herd was well
sheltered from storms and sun, and their sleeping places were scatter-
ing out-buildings, so that there was no crowding together.

I advised him to continue lime in watar, and to disinfect thoroughly
with carbolic acid and chloride of lime, and to give sulphur, soda, bi-
carbonate, and salt, which he did; also turpentine in swill. The ani-
mals soon ceased to die, and he saved nearly all of his older hogs which
he had wintered over and a few of this year’s pigs. One hog, whenever
it found a dead pig, would at once eat into its entrails and devour the
whole internal viscera. This hog thrived finely.

Joseph Watts, who had a large herd, lost a great many hogs. They
had been dying for about the same length of time. I advised the same
course as with Mr. Follet’s, but I cannot say that any very satisfactory
results followed. His herd nearly all died, and out of one hundred and
fifty head he saved only thirty.

Mr. Henry Green’s herd had, since May, been running on a timothy
and clover pasture, through which ran a creek. They had no corn.
His year-old hogs began to die first, then the breeding sows, and lastly
the pigs. He disinfected very thoroughly with carbolic acid, chloride
of lime, and lime. As he had a very choice lot of Poland-China hogs, he
was very anxious to save them. He sold what pigs would do to go to
market, but with all his care by changing lots, turning into his corn-
fields, &c., he saved only four or five head.

In this herd I separated a few sick ones and placed them by themselves
and gave fluid extract aconite to control the fever; but the results were un-
favorable, asthose thustreated finally died. A few others I gave a physic
of mandrake with like results, losing all or nearly all the small pigs. I
will here remark that but few of the farmers that have large herds know
anywhere near how many small pigs they have, as they only count the
larger hogs. Mr. Watts thinks he has lost a hundred small pigs.

Mr. Rockwood’s herd is confined on an adjoining farm to Mr. Green.
He also had a very choice herd of Poland China hogs, numbering one
hundred and sixty-five, ninety large ones, séventy-five spring pigs. He
sold twenty-two large ones after his herd was taken sick, lost thirty
large animals, and has only five or six small pigs and thirty-eight large
ones left. He used soda, turpentine, sulphur, and kerosene after the
herd was taken sick. IFumigated once with sulphur, and regrets he did
not repeat this process, as, he says, ‘after doing that they appeared so
much more lively.” I made several post-mortem examinations in all these
herds with like results.

Talman and Ed. Libby’s herds were in a woodland pasture, with

11 sw



162 DISEASES OF SWINE AND OTHER ANIMALS.

plenty of good water. Previous to turning out to pasture this spring he
fed salt, sulphur, and woeod-ashes combined. As soon as he discovered
the herd was sick he took them from the woedland pasture and divided
up the herd, placing some in a yard and some in an orchard, and others
in an open field with straw stacks in it, and upon my advice gave salt,
sulphur, soda, and turpentine, disinfecting with carbolic acid.

On the 6th of Getober I visited his herd and found he had culy lost a
few of his hogs, and these were mostly small pigs. He said he “never
had hogs do any better than they are now doing.” e continues the
sulphur treatment.

Michael Ryan’s herd consisted of only six shoats, which he had win-
tered. They were running in a pasture of timothy and clover; grass
tall; clear stream of water; hedge fence for shelter. When I visited
the lot I found them lying in tall grass, and all sick. His farm adjoins
that of Mr. Rockwood. Omne half died. No treatment.

Mrs. David Strawn has a large herd, which she fed sulphur, copperas,
and salt up to three months ago. She has commenced this treatment
again. This herd lost heavily. The surroundings in the way of sleeping
places were rather bad, being old straw stacks and dirty sheds; but
they had a good pasture with plenty of spring-water for drinking. Mrs.
Strawn’s hogs being in very fair condition, she shipped all that were not
sick. She lost most of her small pigs. Just in this neighborhood the
disease appeared to be more fatal thar in any other locality in this see-
tion.

John Craig Mor’s herd consisted of thirty large and twenty small
animals, and were confined in woodland pasture. He lost three large
and six small hogs. He gave sulphur, copperas, and weod-ashes.

Isaac Reed’s herd was confined in an orchard and open-lot pasture.
He had five old hogs and seventeen young pigs. Once a week he gave
fine soft coal, wood-ashes, and salt, with occasionally a little sulphur.
He lost both large and small animals; has only two left.

John Goss had a herd of seventeen and lost twelve; the remainder
had the disease, but got well. He bought seven more and put them in
the pen two months after, and they did not take the disease.

Joseph Black’s herd is situated just across the road south of Mr.
Henry Green’s. Mr. B. put sulphur and asafetida in his swill-barrel,
and disinfected with chloride of lime, and saved a large number of his
pigs and nearly all the older hogs, while Mr. Green lost severely, and
the only difference in care and situation consisted in Mr. Black com-
mencing treatment before his herd was taken sick. I saw no reason why
Mr. Black should not have lost as many as Green or Rockwood under
the same conditions.’

Mr. Black’s herd was in a timber and prairie pasture, cut up by ravines.
He had seventy-five head, and lost five old and half his young pigs.
He gave lime, sulphur, and wood-ashes.

Richard Smith, living on the south bluff of Illinois River, had seven-
teen hogs, a year old, and thirty young pigs. An old animal and a
young pig were the first to die. The pig weighed from 75 to 100 pounds.
The old animal was a sow with sucking pigs. All the pigs died, and
in ten days more other pigs began to die. After he had lost four he gave
one sow nitrate potash in water and she recovered. I advised asafetida,
sulphur, and soda, with turpentine, in swill. After he commenced this
treatment he lost no more hogs. Mr. Smith says, “Every time I give
turpentine I can see that that cough gets better.”

Mz, Gentlemen’s herd was treated with a secret remedy by a Mr. Sut-
ton. MMr, Sutton claimed specific treatment. He also treated some of
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Mr. Watts’s and E. C. Lewis’s herd, but they report no particular success.
Mr. Dunlavy also employed a patent-medicine man to treat some of his
hogs, but e soys ¢His medicine does not amount to a row of pins, if
the government did give him a patent.”

My, Newell’s herd, at Deer Park, was treated with bi-sulphite soda,
but without suceess. Ile then changed to sulphur in swill, and there
was marked improvement. On Oectober 11th Mr. Newell reported that
this last treatinent suceeeded well. In all cases where carbolic acid has
been used for disinfecting purposes, parties so using it have added some
to the swill in trongh. One litter of pigs whieh I treated entirely with
carbolic acid passed the acute attack, but finally wasted away and died.
On post mortem examination I could not discern any inmediate cause of
death.

Cornelius Sullivan, living in the outskirts of the city of Ottawa, had
three large and six small pigs taken with the disease. At the time I
saw the lot he had lost two large and one small one. I gave him bro-
mide ammonium, but have not yet heard how it acted after the second
day of administration. He said then that he could see no difference. I
gave the same remedy to Mr. Thomas Toombs and a Mr. John Hickey,
but have not yet received any report from them.

Mr. Hunt tried a remedy administered by Dr. Dunlap, of Iowa. At
last accounts they were still dying, but he says he thinks it helped them
some.

Many have used tar as a preventive quite freely with more or less
apparent advantage. While nothing gives entire immunity, yet herds
in which this disinfectant has been used do not suffer so severely as
others not so treated.

Abner ‘Strawn had a very fine herd of Berkshires. He is largely
engaged in raising fine stock, and is fitted up with every convenience
for feeding and sheltering it. Still he lost very heavily. The widow
Hardy directly west of him lost all but one or two of her hogs, but in the
next herd west of widow Hardy’s, owned by Mr. Duffy, which was only
separated by a common board fence, not one died. He fed sulphur
mixed in swill. This was in the summer of 1877. This year the disease
is not in that locality, and what few animals Mr. Strawn had left have
done well, and he has raised some very fine pigs from a sow and boar
that had the disease last year. A Mr. Degan has also raised a fine litter
of pigs from a sow and boar that came very near dying last year. I
have seen several instances where those that had passed through the
disease and were used for breeding purposes have done well. I met.
with one case, that of Mr. Goss, who says that he did not succeed in
raising pigs from parents that had been affected, but the cause may have
been in the boar, as he made no further test.

Peter Donlavy, situated north of the Illinois River, imported five
sows and introduced them into his herd the latter part of August. He
purchased of a Mr. Poundstone, whose herd it has since been proven was
infected at the time, as they subsequently died. As Mr. Donlavy wasg
situated in a neighborhood where there was no disease pending, I desired
to make an effort #o quarantine the disease and confine it to his herd.
Now, at the present writing (October 8th) it has not spread to any ad-
joining farms. His nearest neighbor is eighty rods away. DMr. D. has
disinfected thoroughly and continuously with a solution of crude car-
bolic acid, a tea-cupful to a pail of water, using asprinkling pot to sprinkle
his hogs and yards, sleeping and fecding places. '

If it can be established that the disease can be quarantined, then I
think we have made a move in the only direction with which I have any
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knowledge by which we can prevent its spread, unless the government
will do as England did with the cattle plague, kill every infected hog
and pay the owners a part of the loss, and thus stamp it out. Certain
it is that some stringent measure should be used to prevent trans-
porting diseased animals. As long as railroads arc allowed to ship,
or owners to sell, diseased animals, just so long will we have the disease
spreadingover the country. Theloss,starting from one contaminated spot
in this country by transportation by rail of diseased hogs, has cost this
county this year already not less than seventy-five to one hundred
thousand dollars. Some place the figures much higher. The loss is not
only to the owners immediately, but in the future. When it shall become
universally known thatdiseased animals are being continually slaughtered
and packed for shipment, when Europe shall learn that we are sending
them cholera hog-meat to eat, then one of the greatest sources of rev-
enue to this country will be seriously damaged. It is a notorious fact
that the stock-yards in Chicago are full of diseased animals. Commis-
sion men say that they are selling that class of hogs for slaughter-
ing and packing, and think nothing of it. I know that in the yards in
this town hogs die from this disease, and as well hogs are put into the
yards preparatory for shipment, they will, of necessity, contract the mal-
ady. They are sent to market, and about the time they should be
slaughtered are taken sick. I know this is not a very pleasant picture
for those that like a steak of ham with eggs, but it is a true one, and
when Congress can only appropriate the paltry sum of ten thousand dol-
lars to aid in trying to stop this annual loss of twenty or thirty millions
of dollars’ worth of property, I want every Congressman to just reflect
that almost everything he eats has a little lard in it, and that every time
he calls for ham he may be eating a piece of cholera hog. I do not feel
competent to present this subject in the light it ought and deserves to
be presented. If we wish to preserve this industry the matter must be
grappled with vigorously and with no stinted hand, and prosecuted
until the last vestige of this disease is syept from this country.

I have used by way of experiment nearly all the articles recommended
in your circular, but the time of observation is so limited I cannot yet
report results that would be of any practical information to the govern-
ment. Owners of hogs were willing to pay the expense -of medicines
themselves, and I have to thank those gentlemen who have kindly and
earnestly seconded my efforts to arrest the disease, and at the same time
try to obtain information in regard to this terrible scourge. In sum-
ming up I do not deem it necessary to give a history of each individual
herd that I have seen, as those mentioned are types of them all.

As to treatment, I am led to the conclusion that the use of disinfect-
ants offers the best field for success. The use of turpentine for the cough
acts better than anything I have tried, and when given early, I think,
very much mitigates the severity of the disease. A mild laxative like
sulphur also acts well; besides, it has the additional advantage of being
destructive to low forms of organisms. Alkalies during the attack are
certainly beneficial. TFrequent changing of the location of the herd and
stamping out every sick pig will, in the end, save money to the owners.

I hope, now a beginning has been made, that Congressmen will see the
importance and real necessity of following up this small beginning until
it is thoroughly ascertained what must be done. If it proves, like most
contagious diseases, largely uncontrollable after the animal has once
been attacked, and must have its own run, then we must turn our at-
tention to eradicating the plague by more expensive and radical means.

Such legislation in regard to transporting diseased animals, or the
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sale of them by owners, or the Kkilling of all animals that have been ex-
posed to the disease, must be enacted as will effectually put a stop to
the spread of it over this country.
I am, very respectfully, your obedient servant,
REUBEN F. DYER, M. D.
OTTAWA, ILL., October 1, 1878.

REPORT OF DR. ALBAN S. PAYNE.

Hon. WM. G. LE Dug,
Commissioner of Agriculture :

Sir: My description of this disease (so-called hog-cholera) will be con-
fined to its history as it invaded that beautiful section of country lying
between the Blue Ridge and the Catoctin chain of mountains, in Vir-
ginia, during the summers ot 1869-°77-78.

GENERAL CONSIDERATIONS ON CONTAGION.

Before speaking of the endemic and epidemic disease under considera-
tion, generally known as hog-cholera, although a palpable misnomer, I
will offer a few remarks upon the subject of contagion. This is always
a question of paramount importance, not only to the investigator of dis-
eases, but to the people at large. One great difficulty in arriving at a
definite conclusion as to the contagion or non-contagion of a disease, I
am persuaded, arises from the too great latitude given to the definition
of the word contagion by the older and more systematic writers. In the
sense in which this term is used at the present time it strikes my
mind as being too vague and indefinite. The same objection may
be urged against the term infection. IFor if you mean to signify
by the term contagion a disease that transmits disease from one
subject to another by direct contact, without the assistance of any
susceptibility or predisposing cause on the part of the patient,
I should then contend that very few epidemic or endemic diseases were
so, strictly speaking. But if you mean by contagion to signify a disease
from which exhalations or emanations may arise during its progress,
capable of exciting a similar disease in those exposed to the influence of
the noxious exhalations, or rather deoxygenizing emanations, then I
will say that most of these epidemic and endemic diseases to which man
and the domesticated animals are equally liable are more or less conta-
gious. For here you have an exciting cause furnished by a foul deoxy-
genized atmosphere and a predisposing cause furnished by a weakened,
impoverished system from improper food, bad water, or from the want
of proper protection from inclement weather, or from sudden climatic
alternations, causes sufficient of themselves, under certain circumstances
(which we call epidemic influences), to produce disease in man or domes-
tic animals. Infection is as unfortunate and indefinite a term; nor
are the terms ¢ specific” contagion and ¢ contingent” contagion, as
defined at the present day, by any means explicit. In my humble opin-
ion fevers are a unit, varied in their character by surrounding circum-
stances ; that is,in a temperate climate a remittent bilious fever becomes
yellow fever in a hot climate when the temperature of the atmosphere is
at its acme of power. The theories of ozone, ¢ disease germs,” micro-
cocei, &c., are very plausible in theory, but they have yet to be proven.
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Contagious diseases are produced cither by a virus capable of causing
them by inoculation, as in small-pox, or by miasma proceeding from the
sick, as in the plague, measles, and scarlet fever. No two physicians
agree as to which diseases are contagions and which are not.  The con-
tagia of the plagne and typhus, especially the latter, is denied by many.
It scems prebable that a disease may be coutagious under certain eir-
cumstances and not so under others. That is, a case of ephemeral fever,
fever of acclimation, the mildest form of fever known to the medical
profession, arising from cold superinduced by sudden and decided
climatic alternations, may, if the patient is kept in a close, foul condi-
tion, be converted into a disease capable of producing emanations which
will reproduce a similar disease in those exposed to them, and with
great virnlence. Iphemeral or camp fever is almost sure to manifest
itself in cases where large bodies of healthy men are brought into camp
from different sections of the country. This is equally apt to be the
case when you bring together healthy young animals from different
parts of a country, even if from different parts of the same county. We
know this much; but how much this materia morbi weighs, what its
color is, how it smells, are to us secrets yet hidden from our view. We
know that if @ man has fever and it intermits he becomes cold and
shakes; we say he has “intermittent fever,” ¢ chills and fever,” ¢“ague
and fever,” and we know if he has a long continuance of this kind of
fever, one of the organs of his system (the spleen) is apt to become
enlarged, and this is about all we really do know as yet, because no one
has seen, weighed, or smelled the peculiar miasma which causes inter-
mittent fever.

I noticed two facts which threw important light upon this subjeet of
hog-cholera in this Picdmont country, viz., that recently the larger por-
tion of the sick hogs were under twelve months of age (shoats), and the
larger portion of them were taken sick while eating the corn after cattle
which were being fattened for market. The popular name given this
disease is, as 1 have before said, a palpable misnomer. If I am correect
in my diagnosis—and I think I am—it is Rotheln, or Dutch measles, and
should be classed with the exanthemata, along with erythema, erysipe-
las, rubeola (measles), roseola, scarlatina, nettle-rash, and the artifi-
cial exanthemata. The young hogs being mostly the ones affected,
strengthens the hypothesis of its being an eruptive fever. As far back
as 1852 X recorded the fact that I considered epidemic tonsilitis (Rotheln)
as the most frequent epidemic disease to which Piedmont, Va., was lia-
ble, and that this arose from the moist and variable character of the
ciimate. I have since seen nothing to make me change this opinion,
but much to strengthen and confirm me in this theory. Horses, hogs,
cattle, and sheep are as susceptible to disease from exposure to cold,
rainy weather, and to sudden climatic alternations, as the human family;
probably more so. They suffer from exposure to cold as easily, and are
as much given to catarrh or cold as the human race.

A disease peculiarly liable to be felt by the yourg of both the human
and animal race, yét no age, sex, or color affords any certain protection
from this epidemic disease, called Rotheln, or German measles. In my
opinion, then, this so-called cholerais no cholera at all—hasnot a single
choleroid symptom, as the bowels are invariably constipated until moved
by medicines, or give way under the last throes of speedy dissolution;
but that it is rather a fever prevailing in an endemic and epidemic form,
subject to all the natural laws governing fevers, from its inception to
its termination, in restoration or in death, and more closely resembling
scarlatina and scarlet fever than any other of the varieties of the anginose
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exanthemata, and is now known to some of the medical profession as
Rotheln, or German measles.

I will now proceed to give you a short history of the so-called hog-
cholera as it appeared in that section of country known as Picdmont, Vir-
ginia, during the fall of 1877 and during the spring of 1878. In the fall
of 1877 hog-cholera, so called, made its apppearance in that section of
country lying south and east of the Bull Run Mountains, and the losses
by death reached an aggregate of 85 per cent., mostly young animals, as
1 learned from Messrs. John and Ludwell Hutchison, intelligent farmers
living near the old Braddock road, four miles below the village of Aldie.
The people were much divided in opinion, some believing the improved
stock of hogs most liable to the disease, others that they proved to be
more exempt from its fearful ravages. The care which a farmer took
with his hogs, I presume, had more to do with lessening the bill of mor-
tality than the difference in breeds. Hogs feeding after cattle, and young
hogs, were generally the first to show symptoms of the disease. No
remedy so far as they knew seemed to be of any benefit. Dr. Ewell re-
commended calemel, and some persons thought it of service. So far as
I could learn no case occurred north or west of Catoctin IMountains until
October of 1877. The section of country where it occurred as early as
February, 1877, is at an average altitude of 400 feet above tide-water.
On the 15th day of October, 1877, J. Milton McVeigh first noticed that
vne of hiis hogs, feeding after Liis fat cattle, appeared stupid, dall, droopy,
mopy. He very soon noticed others appearing to be affected in the same
way. This farm is located just above the little village of Aldie (the
Wiiliam Berkley farm), at an average altitude of 5350 fect above tide-
water. He had on his farm at this time fifteen home-raised hogs, but
having svie lnrge eattle that e thought would jostify him o eorn feed-
ing he determined to purchase some hogs to follow after the cattle and
eat up the waste corn. Accordingly he bought, about the 1st of August,
1373, of Mr. Uox twenty-two fine, healthy shoats, of Mr. U. 1. Rogers
twenty healthy shoats, and of Jack Simpson ten more. These fifty-two
animals were turned into a field to run after his cattle. The field was
high and dry, rolling, and at an altitude of 600 feet above tide-water.
The hogs had good, comfortable, dry, warm shelter to go to, and in the
field there wus un abundanse of fresh ratming water from o large; fine
mountain-spring. About the middle of November the disease commenced
in earnest, first with shoats purchased of Mr:Cox, then with those bought
of Mr, Rogers, and lastly with those procured from Mr. Bimpson. He
lost fifteen head between the middle of November and the 1st of De-
cember, Une o (oo wonld be taken at o time and (die, ond alont
the time he wounld flatter himself that the disease had subsided, one or
two more would be taken. This continued until the 1st of I'ebruary,
1878, and during this time he lost thirty-nine out of the fifty-two shoats.
After this, no other cases occurred. None of his home-raised hogs took
the disease until he had sold his cattle and disposed of the remaining
shoats, when, sapposing the disease killed out By frosts and the eold
weather, he turned a fine large sow andeleven pigs into this field where
the sick shoats had run. The sow escaped the disease, but the pigs soon
became sick, and he lost seven out of eleven of them. About the 1st of
January following, the remainder of these shoats having become fat, and
being apparently healthy, he killed five, and after dressing them he found
the skin purplish, red to pale black; little pustules or pimples covered. the
shoulders, and by pressure pus would spin out. The throat gave unmis-
takable evidence of disease, and the lungs were in a condition of decay.
The lower bowels were full of black, hard, dry balls (seybale) the color
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of tar, and very dry and hard. These animals had never been in the
barn-yard, and there were no marshy places in the field in which they
ranged. This history, as it occurred on Mr. McVeigh's place, militates
strongly towards the theory of ephemeral fever (fever of acc.limat,.lon) asthe
exciting cause. The weather was rainy, warm, alternating with damp,
raw, chilly weather. The hogs of his neighbors, John Carl, Willham Tif-
fany, and Samuel Simpson, living in a southeasterly direction, were dying
at the same time. They gave signs of great thirst, would eat mud and
soft soap avariciously. As a general thing they had a cough, and occas-
ionally vomiting ; appearance of eye not noticed. E. C. Brown’s hogs,
of Middleburg, began to show signs of disease; would mope about and
look dull and stupid. About the 20th of June, 1878, all his hogs had a
cough ; bowels very much constipated ; discharges from calomel sticky
and tarry, black as tar itself; great thirst; would eat mud, soft soap,
and their own excrements. All had more or less eruption upon the
skin; skin had scarlet blush. Hogs had plenty of good feed, grass,
grain, slop. He tried every remedy, almost everything; thought calo-
mel the only thing of service that was tried ; lost about 50 per cent. of
hishogs. Shoats proved tobe mostliabletothe disease. The hogsof Mr.
A. B. Moore, proprietor of Aldie Mills, commenced to show symptoms of
disease aboutthe middle of June, 1878. The disease wasnot as fatal with
his hogs as it generally was with those of his neighbors. Attributed this
fact to good clean shelters, good food, mill-feed, apples, and slop. Gave
no medicines. Altitude of his place 400 feet above tide-water. About this
time, advancingfrom the northeast and traveling south (indirection of pre-
vailing winds and fog), it began to be felt at all the farm-houses along the
road leading from Middleburg, in Loudoun county, to Salem,in Fauquier
county, playing sad havoe with the young hogs of A. B. Rector, Mr. Hath-
oway, John Middleton, Howell Brothers, Maj. T. B. Hutchison, &c. Mr.
A. B. Rector thought the plant known in some neighborhoods as barrow-
root, in others as burvine, in strong infusion, was beneficial. This region
of country is mostly 600 teet above tide-water. Here also the hogs run-
ning after cattle were those most affected. About this time the disease
passed up the pike leading from Aldie to Upperville and Paris, never
halting until it reached near to the summit of the Blue Ridge, above the
village of Paris, in Fauquier county, at an altitude of 1,100 feet above
tide-water. TFrom Salem it passed up the main road, leading from Salem
to Markham, Mr. T. A Rector's hogs being among the first affected.
His nearest neighbor, Mr. Wilford Utterback, living between Mr. Rector
and Salem, was unusually fortunate with his hogs. He did not lose
many ; thinks they need good attention ; knows of noremedy. Altitude
of Mr. Rector’s and Mr. Utterback’s farms, 550 feet above tide-water.
I'. ' W. Maddox, proprietor of Oak Hill farm, lost about one hundred hogs.
Mr. Charles Brown lost all he had, except five shoats. The disease was
very fatal at Maj. S. B. Barley’s farm, near Delaplane Station. At A.
J. Chunn’s, John R. Strother’s and others, on the west side of the Little
Cobbler Mountain, the disease was very fatal. These farms all lie at
an average altitude of 600 feet above tide-water. No remedy seemed o°
any avail in stopping its ravages on any of these farms.  Above Mark-
ham, at Mx. George Strother’s, Mr. Conner’s,and Mr. Charles Trussel’s, the
diseasewas quite fatal. AtMrs. Palmer’s,above Petersburg, at an altitude
of 1,150 feet, it prevailed with violence. The altitude at Mr. Strother’s.
Mr. Trussel’s, and Mr. A. Conner’s is about 550 feet above tide-water.
Mr. Trussel’s hogs were fed upon mill-stuff, corn, and slop. He lost six-
teen out of twenty. Mr. A. Gonner lost eighteen head out of twenty.
Young hogs were the ones that suffered most. Mr. Charles Trussel
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thought his hogs had some kind ofa fever. He tried no remedies. I think
I can safely set down the loss by disease this season in hogs in this rich
productive country at 75 per cent. In my travels through this section
of the State I saw many logs, partially recovered, but still in a low
state of health, that had lost their hair and their hoofs. The tegument-
ary tissue (skin) looked as if it came off in fine bran patches, instead of
coming off in large flakes. This I considered unmistakable evidence of
tegumentary excitement. The internal mucous membrane being a con-
tinuation of the external tegumentary tissue (skin), we may reasonably
expect to find the internal mucous membrane likewise in a state of
phlegmhymenitis. Add to this symptom the significant fact of such
great thirst, and we raise a strong presumption that the disease is a fever,
and one of the eruptive fevers, beyond peradventure. The instinct of
the hog tells him what is cooling to him, therefore you find him eating
mud, soft soap, his own excrements, rotten wood, ashes, and the like.
I met no intelligent man who did not believe that either the hog’s lungs
or his throat were affected.

Mrs. Simpson’s hogs, running in the common just below the village of
Aldie, within fifty yards of Ish’s tan-yard, were among the first to take
the disease. Isbh’s hogs ran regularly in the common, yet none of them
took the disease, while almost every one of Mrs. Simpson’s hogs died.
Ish gave his hogs chamber-lye in their slop. Mrs. Simpson did not use
this remedy with her hogs. J. Milton McVeigh tried the same remedy,
but without apparent effect. B. F. Carter, sr., gave his hogs coal-oil,
and lost none. B. F. Carter, jr., gave his hogs the oil in same quantity
and lost all. D. Mount and Daniel Lee used asafetida one year, with
supposed good effect ; another year it had no effect at all. Thomas A.
Rector gave his hogs soap-suds and soda in their slop one year, accord-
ing to advice of the writer, with marked success; persuaded by others
to give turpentine and sulphur in the present epidemic, his loss was
large.. I found many persons who had come to the conclusion that dur-
ing some period of the disease the hog’s throat was sore, and that the
disease was the putrid sore throat, which was so fatal to swine some
forty years ago in this Piedmont region of Virginia. I find most of
them agree that there is swelling about the face and éyes, eruption on
the skin, great thirst, often cough, occasional vomiting, constipated
bowels, a thumping in the side or sides, lower bowels full of hard, dry
balls of fecal matter, with a rapid loss of flesh. Other farmers seem to
notice sequele of the disease more, and speak of swelling of the fore-
legs; that they shed their hair and hoofs; skin peels off, and new skin
becomes scurfy.

I gave for publication a short history of the so-called hog-cholera as
it prevailed in this section of Virginia in 1868 or 1869. I have nonotes
left, and I am not morally certain in which year the disease prevailed.
I remember, however, to have remarked that the first indication of sick-
ness in the hog noticed by me was closing the eye in the bright sunshine
of morning. Now, this symptom may have been from swelling of the
face, but 1 then attributed it to contraction of the pupil of the eye and
from intolerance of light. The next one had a ticking in the side, and
then a rapid loss of flesh, so much so that a large fat hog would become
so thin in a few days that you could almost read a newspaper through
him. I will remark that the only symptom at all like cholera is this
rapid loss of flesh. But then there is no purging, no loss of fluid by
urination, but it seems rather that the heat in the internal organs of the
hog is so intense that all the fluids in his system are dried up. To sat-
isfy myself on this point I placed.them in pens, with clean, dry plank
for flooring, overnight, and in the morning the large hogs would be
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almost living skeletons; but you never could discern any urihary or
other discharges on the clean dry floor of their pens. 1 made some
post-mortem examinations, and generally found inflammation in various
stages in the posterior portion of the lungs, and the glands and throat
in a gangrenous condition—Dblood thick and black as tar and disinelined
to flow; indeed, insome cases it was black, hard, and as dry as a chip.
Any one who carefully reads the reports of the Department of Agricul-
ture for 1877 will perceive that some of the writers deseribe the disease
as attended by a fever; others, again, speak of the peculiar eruption
attending it. Now, I submit that it there is a fever accompanying hog-
cholera, and an eruption also, it is prima-fucie evidence that it 15 a dis-
ease which rightfully belongs to that class of maladies known as erup-
tive fevers, and it only remains for us to establish to which species of the
exanthemata it belongs for us to place its treatment on solid and well-
established grounds.

The desecription I gave in 1872 and the account given by Dr. Gillespie
in 1877, goes very far to identify rothelrn with the hog disease that pre-
vailed in Piedmont regionof Virginiain1877-78. Ifortunately theremedy
I shall recommend as a preventive, as well as a curative, agent during
its prevalence is equally beneficial in scarlet fever, diphtheria, and ery-
sipelas in some forms. It is a trite saying but a true one that an ounce
of prevention is worth a pound of cure. If this is true in regard to dis-
eases in the human family, it becomes eminently more so in the diseazes
incident to domestic animals.

Eticlogy.—The causes of disease are, unfortunately, frequently obscure,
although they are sometimes evident enough. The causes of disease
resolve into several varieties. As writers divide them differently, a short
explanation may not be out of place. As a general thing the predis-
posing and occasional causes are the only ones on which much stress is
laid by medical writers. Causes accessory are those which have only a
secondary influence in the production of disease, as the want of proper
shelter for domestic animals in inclement weather may be indirectly the
means of producing disease among them. Accidental causes are those
which act only on certain given conditions and which do not always
produce the same disease. Cold may be an accidental cause of acute
pneumonia, inflammatory theumatism, &c. Proximate cause is the dis-
easeitself; superabundance of blood is the cause of plethora, &c.; exter-
nal causes are such as act externally to the patient, as cold, &c.; these
causes are such as determine the form of the disease; internal causes
are those which arise within the body; mechanical causes are those
which aet mechanically upon the windpipe in producing suffocation;
negative causes comprise all those things the privation of which may
derange the functions, as want of food, water, &ec. They are opposed
to positive causes which of themselves directly induce disease, as the
use of crude, rotten, indigestible food, &c; occasional or exciting
causes (actual causes) are those which immediately produce the disease.
Occult, hidden, or obscure causes, any causes with which we are unac-
quainted; also certain inappreciable conditions of the atmosphere—
if I may use such a word, ¢ distemperature”—which we believe gives
rise to endemic and epidemic diseases. Physiological eauses are those
which act only on living matter, as narcotics ; predisposing or remote
causes are those which render the body liable to disease, as previous
low, depressed condition of system, bad health, &ec.; principal causes
are those which exert the chief infiluence in the production of dizease as
distinguished from the accessory causes ; specific or asserted causes are

those which always produce a determinate disease, contagia, for ex
ample.



DISEASES OF SWINE AND OTHER ANIMALS. 171

The deaths, in many instances, in this hog-disease arose from 2 me-
chanical cauge. Throwing him down on his back to drench him” with
some remedy produced suffocation, the wind-pipe or the swollen tonsils
were tilted back by pressure upon the epiglottis, and the glottis being
thus mechanically closed no air could penetrate the lungs, and the re-
sult was death. When drenching is resorted to, the animal should be
made to stand up on its hind feet, and sudden deaths will not so often
occur from the administration of such remedies. The treatment of
rotheln and epidemic diseases generally resolves itsell into prophylac-
tic (preventive) and curative. Among themost valuable remedial agents
to prevent epidemic diseases among demestic animals, especially the
hog, may be enumerated a good, clean, dry bed of leavesor straw often
renewed, protected by & good shelter and with a plank floor; a good
supply of pure running water to drink; plenty of good, strong, gener-
ous food, made up of corn, buckwheat, or oats, vegetables, fruaits, and
slop. Give them regnlarly a little dry salt, all the ¢ soapsuds” you can,
and let them have a bank of hickory ashes to run to. By this means
the hog would be better able to withstand the sudden climatic alter-
nations of from heat to cold, for these climatic alternations are, in my
opinion, the most prolific source of all epidemic diseases to which the
human race as well as domestic animals are liable. It is an admitted
fact, I believe, that demestic animals, in fact all animals, breathe more
through the pores of the skin than the human family do. By this the
internal organs are relieved of a considerable burden. Hence arises the
importance of keeping the pores of the skin open andin a healthy work-
ing condition. To effectually do this you must provide your hogs with
frequent new beds; burn up the old ones, which, when worn down to
dust, become moistened and the whole tegumentary tissue of the hog is
agglutinated, as it were, by a paste-like substance, and is rendered
totally unfit to perform the functions necessary in the animal economy.
We can see why this should strongly predispose to disease. To further
prevent this undesirable condition of the hog’s skin, I would recommend
washing with strong scapsuds and then scrubbing them dry with a
clean corn-cob until their skin presented a red, healthy glow. See that
the pores in the fore legs are open (the little safety-valves); give them
plenty of chlorate of potash of the strength of two drams to a pint of
water, and the chances of disease will be greatly lessened. Timothy,
orchard, and other grasses incline them to constipation, which cannot be
relieved except by the strongest remedial agents. Green plantain and
purslane are good for hogs.

For a long time a great many German physicians, and a number of
the profession in our own country to-day, believe that the extract of
belladonna (deadly nightshade) given beforehand will prevent children
from catching scarlet fever. Now, as rotheln is a kindred ermptive
fever, might not some herb be found that would, prove a preventive in
this disease? Iam more inclined to recommend Veratrum viride (Ameri-
can hellebore) as a prophylactic in this disease, because I am satisfied
that venesection (bleeding) in the early stages of the malady is demand-
ed. Iremember that all hogs not castrated, and those castrated early
in the disease of 1868 or 1869, recovered, and not only recovered, but mad
good recoveries. So did all the hogs I saw in those years early enongh
to get blood from them. After the first and second stage of the disease
in those years the blood was very dark, black, thick, and could not be
made to flow. From this condition of the blood, and from the low tem-
perature I found in many hogs, I suspected congestive chilis, or more
probably dumb chills, of a very severe character. I am still disposed to
cling to this opinion. In all those cases where the hog is mopy and
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chilly looking, I would, after the first stage of lowering the pulse has
passed, recommend a teacupful of a strong infusion of the leaves of dog-
wood or the same quantity of a strong cold infusion of boneset. In
either case add a teaspoonful of powdered ginger or thirty drops of the
oil of black pepper, to be given morning, noon, and night regularly.
Chlorate of potash, two drams to a pint of water, for drink at will.

I think the hog is peculiarly susceptible to the influence of malaria,
therefore they had better be kept in the woods, or in a pen, or on high
and dry places where there is not much grass, and fed on corn, oats, and
buckwheat, with a proportionate admixture of fruits, vegetables, and
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