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Hog Cholera

+. L. Moore T. B. Kelly

|

Hog Cholera is an infectious disease of swine characteriz-
ed by a high fever and more or less extensive congestion and
hemorrhages of the lymphatic glands, the intestines, kidneys,
lungs, spleen, heart and liver. Various other names have been
applied to this disease, such as pig typhoid, swine fever, pne-
umo-enteritis, blue disease, etc., but it is most frequently re-
ferred to as hog cholera.

The annual loss of pigs from this disease in the United
States amounts to thousands of dollars and its ravages are
i constant source of discouragement to breeders of pure-bred
stock as well as those who make a special business of feeding
hogs for the market. It is impossible to determine the extent
of the disease in South Dakota; and while in general the dis-
ease 1s confined to the southeastern portion of the state, yet
outbreaks have been reported in various other sections of the
state, including the most northern counties.

Ever since the advent of this disease in the United States
in 1833 investigations have been almost constantly conducted
in an effort to determine the cause. Considerable work was
done along this line by l.aw and Detmers in the seventies. In
1885 Salmon and Smith isolated and described an organism.
Bacillus cholerae suis which was designated as the causative
agent. B. cholerae suis from this time until 1923 was consid-
cred by the majority of investigators to he the specific cause.
uring this period certain discrepancies were shown to exist
which stimulated repeated inquiries with reference to this
disease. In 1903 de Schweinitz and Dorset showed that the
disease known as hog cholera was due to an infecting material
contained in the body fluids which was capable of passing
through the finest porcelain filters. l.ater experiments carried
on by Dorset, Bolton and McDryde showed that the virus
found in the blood of hogs presenting typical lesions of chol-
era, when passed through an exceedingly fine filter, was still
capable of producing the disease in its characteristic form
when injected into susceptible hogs. This filtrate contained
no organisms of B. cholera suis, as was shown by cultural and
microscopical tests. \While uniform results in reproducing the
diseasc and also in the production of immunity have been ob-
tained with the germ free filtrate, such has not been the case
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with the use of pure cultures of B. cholera suis alone. As
a result of investigations along these lines it i1s now generally
accepted that hog cholera is due to a filterable virus contained
in the blood of affected animals. Just what role B. cholera
suis plays in connection with this discase is not fully under-
stood but it is believed to he more in the nature of a secondary
mvader.

Symptoms. The symptoms of hog cholera vary wide-
ly. The disease may take the acute or chronic form. Usually
the first outbreaks are marked by a high virulence and death
rate, the hogs dying off very rapidly. As a rule this period is
followed by a decline in the strength of the virus and the ani-
mals linger several days or weeks before succumbing to the cl-
fects of the disease. The period of incubation of cholera, that
is, the time which elapses between actual infection until no-
ticable symptoms appear, is from three or four to eight or ten
days. In the acute form, the hog is usually very sick in eight
days after infection and dies within four or five days thereaf-
ter. However, it is not uncommon for the animals to die very
suddenly without manifesting any indications of being sick.
‘I'he first symptoms are generally a loss of appetite, quite a
pronounced fever, the hog appearing very dumpish. Most of
the time the animal lies huddled up in the corner and only
moves about when thirsty or when driven out of his resting
place. He stands with his back arched, he may become lame
in the hind legs, his snout gets very dry and the eyelids are
often glued together with a sticky muco-purulent discharge.
[f the outbreak is marked by a high virulence, the cars, snout,
belly and buttocks begin to flush and the animal dies within a
few hours. These flushed areas may hecome so congested that
they have a purplish appearance, from which undoubtedly
came the common name ‘“‘purples,” used i some localities, for
this disease. Diarrhoea may occur after the hogs have become
thoroughly sick and may persist until the end. A bloody diarr-
hoea not infrequently occurs. In some cases, however, therc
may be constipation, the manure being firm, and covered with
mucous.

Practically the only difference between the acute and
chronic form of cholera is the duration of the disease and the
lack of feverishness and flushing in the chronic type. \With
the chronic form, the hog becomes unthrifty and lingers per-
haps for three or four weeks before dying. The coat becomes
rough and the animal cats perhaps a little every day but as
times goes on he gradually hecomes thinner and weaker and
tinally dies of exhaustion.
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The symptoms being varied and at best not especially
characteristic, a post mortem examination must be resorted
to in order to make an accurate diagnosis.

POST MORTEM APPEARANCES

External Appearances. In the acute tyvpe of
chelera, flushing of the ears, snout, throat, belly and buttocks
1s most commonly found. Sometimes this flushing is confined
to the belly and buttocks, perhaps the throat. Sometimes only
the buttocks and throat are affected, or again, no flushing may
be evident.

Lungs. In well defined cases of cholera there may be
several collapsed areas which are noted by their dark color.
These collapsed areas may be small or they may be quite ex-
tensive, but are not essentially characteristic of the disease.

The darkened portions are firm and are found in the upper
part of the lungs. Often the lungs are badly congested owing
to the escape of blood from the minute capillaries. \When such
is the case the lungs are covered with minute red spots (pete-
chiae) about the size of the head of a pin, or there may be
numerous purplish spots or blotches (ecchymoses) much
larger in size.

.Heart. The heart as a rule shows very few lesions. In
somie of the cases, however, there may be numerous petechiae

o

e

Fiz. 1. Petechiae on the Heart of a hog Affected With Cholera

and hemorrhagic spots found on this organ. Figure 1 shows
these lesions on the heart of a hog killed eight days after being
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injected with a highly virulent strain of cholera producing se-
rum. The lesions of this particular hog were excellent.

Spleen. Spleen or “milt” as it is commonly called, presents
various lesions. Frequently no abnormal features appear. It
may be more or less congested, often enlarged and sometimes
very soft, so that slight pressure easily ruptures it. Hemor-
rhagic spots may be present. In chronic cases, the spleen may
be much enlarged, even to several times its normal size, or it
may be slightly smaller than normal, with no particular
changes visible to the naked eye. In acute cases the spleen
1s soft, gorged with blood and often enlarged. It also may
show hemorrhagic spots or areas underneath its surface. In
chronic cases of the disease there may be an increase in the
connective tissue of the spleen, in which case it will be firm
and may be smaller than normal

Stomach. This organ rarely shows any lesions except in
cases where the hemorrhages are extremely severe. In that
case, the inner or mucous coat is badly congested, while the
outer membrane may or may not show hemorrhagic spots.
In other case it may show an ulceration of the mucous coat.

Kidneys. The lesions of the kidneys vary considerably.
Sometimes the cortex or outer dark red portion may be lit-

Fig. 2. Outer Surface of Kidney Showing Hemorrhagic Spots

erally covered with minute petechiae or small hemorrhagic
spots which also involve the medullary portion as may be seen
on section. (See Figures 2 and 3.) In other cases there may be
only a few such petechiae on the cortex. Where hemorrhages
are extremely severe, clotted blood is often found in the inter-
ior, It is not at all uncommon to find no particular lesions.
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Bladder. The lesions of the bladder may vary from none
at all to many petechiae on the mucosa or imner lining. Occa-

casionally congestion and hemorrhage may be so severe that
the walls of the bladder become much thickened and “knobby”

Fig. 3. Longitudinal Section of Kidney Showing Hemorrhagic
Spots on Cortex and Medullary Portion

and dark purple in color. However, such instances have oc-
curred only a few times in our work at this station where sev-
eral hundred hogs have been killed for cholera, and the lesions
if present consist of small hemorrhagic spots on the mucosa.

Intestines. In the acute form of cholera the mucous coat
of the intestines, particularly in the region of the ileo-cecal
valve, the place where the small intestine opens into the large
intestiie, may be more or less congested and covered with
petechiae. In some hogs clotted blood may be found in the
large intestines. The most constant and characteristic lesions
of the intestines, however, consist in the presence of erosions
or ulcers of the mucous membrane. These appear as somewhat
circular button-shaped ulcers with a firm dirty-grey or green-
ish-yellow center standing out plainly from the surrounding
mucous membrane. (See Figure 4). In some cases these ne-
crotic changes become so extensive that large areas of the in-
testinal mucosa are involved.

Lymphatics. The lymphatic glands to which special at-
tention is paid in hog cholera, are the inguinal glands, situated
beneath the skin on the inside and high up on the thighs; the
mesenteric glands, or those along the intestines; retroperiton-
eal and lumbar, or those lying near the back wall of the abdom-
inal cavity; the bronchial and mediastinal, those lying in the
region of the lungs and heart; and the lymphatics found in
the neck near the angle of the jaw. The changes occurring in
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the lymphatic glands consist of enlargement and congestion.
These changes vary from showing bright red lines of conges-
tion to cases in which the glands are almost black. If cut into
it will be found that the congestion has occurred principally in
the exterior of the gland.

wn

Fig. 2. A Portion of the Cecuim Siit Crnezn Longitudinally Seo
As to Expose the Ulcerated Mucous Membrane

These post mortem changes or lesions may not all be
1

found in the one individual and for the most part a number
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of animals must be examined before the picture as described
is completed in its entirety.

PREVENTION OF CHOLERA BY ARTIFICIAL
IMMUNITY

Cures and vaccines for hog cholera have in the past and
are still flooding the market. Many widely advertised cures
for cholera have proven io be of no value. When it was be-
lieved that B. cholera suis was the causal factor of the disease
several attempts were made to produce a successful vaccine or
antitoxin through the use of this organism. \While a slight
degree of success attended these efforts, nevertheless, they
were not always satisfactory. A sufficient explanation of the
failure of an antitoxin made with B. cholera suis was not
forthcoming until it was proven conclusively that cholera re-
sulted from a filterable virus. As already noted this flterable
virus, which is to be found in the blood of animals sick with
the disease, invariably produces typical cases of hog cholera,
which was not true with B. cholera suis. As soon as the cause
of cholera was rightfully determined, a substantial basis was
given upon which to experiment in the production of a vaccine
which would prevent the disease.

In almost any outbreak of cholera there is a small per-
centage of hogs that survive the disease. It is well known that
in such cases the surviving animals possess an immunity to
cholera which permits them to withstand an attack of a highly
virulent strain of the disease. Nevertheless, the blood of these
hogs possesses little protective properties when injected into
susceptible hogs, as they will contract the disease when they
are afterwards exposed to cholera. The problem to be solved
then was to increase the protective properties of the blood of
immune hogs. This is done by injecting varying amounts of
virulent blood, that is, blood which is capable of producing
cholera, directly into the blood system of the immune. In the
first experiments only small doses were given, but as progress
was made the dose of virulent blood necessary to produce a po-
tant serum which would protect a non-immune was consider-
ably increased. Much careful experimenting has been done
along this line and has resulted in a standard method of pro-
ducing a protective serum, the credit of developing which be-
longs to Dorset, Niles and McBrvde.

METHOD OF PRODUCING POTENT SERUM

The method of producing a protective serum for hog
cholera consists in hyvperimmunizing immune hogs, either
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natural or artificial immunes, with proper amounts of virulent
or disease-producing blood. Virulent blood is obtained from
small hogs which have been inoculated with a small amount
of cholera virus, usually 2cc. The pigs used for the production
of virulent blood weigh from forty to fifty pounds and are in-
jected in the thigh with the virus. Ifthe virusis strong
enough the injected animals sicken in the usual length of time,
that is eight davs, and should die in from ten to fifteen days.
Just before the animals succumb to the disease they are killed
and the blood collected. The whole process of collecting and
handling of blood is conducted with as strict aseptic precau-
tions as possible. After the blood has been drawn it is allow-
ed to clot. The serum is then separted {rom the clot and is
ready to use for hyperimmunization.

The hogs used for hyperimmunizing weigh from 123 to
200 pounds. They are artificially immunized either by passing
successfully through the disease or by laboratory methods.
‘The animals are securely fastened and are then injected either
intravenously (directly into the ear vein), intraperitoneally (in
the abdominal cavity) or subcutaneously (just beneath the
skin). In order to produce a fully hyperimmunized hog, the in-
travenous method requires scc. of virulent blood for every
pound of body weight, while the other two methods require
1occ. The virulent blood used for this purpose must be stand-
ardized, that is, it must kill a small hog within fifteen days. A
virus which does not possess this degree of virulence is not
emploved in making potent serum. Supposing a hog weighed
150 pounds he would require 730cc. of virulent blood intraven-
ously or 1500cc. intraperitoneally or subcutaneously to be com-
pletely hyperimmunized. The intravenous method is the most
desirable since it requires less serum, and any undesirable after
effects. such as abscess formations, are avoided. In addition te
this, our experience indicates that a more uniformly potent
serum can be obtained by the first method. Its chief objection
lies in the difficulty of inserting a needle directly into one of
the ear veins. This may be largely overcome by wrapping
some cotion wrung out of hot water directly around the base
of the ear. maintaining it in position by slipping a rubber band
over the cotton. The heat and the constriction of the rubber
band dilate the ear veins so that the needle can be readily in-
serted. Both cotton and band are removed during the injection
of the blood.

When the first experiments were conducted in making po-
tent serum two methods of injecting the virus were employed,
1. e., the slow and quick methods. The only difference between
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the two is n the amount of each dose of virulent blood and
the time elapsing between ensuing injections. A hog hyperim-
munized by the quick method should receive the required
amount at one injection. With the slow method the hog re-
ceives only a very small amount of virulent blood at the first
dose and after a week or so receives a somewhat larger dose.
This in turn is followed by a still larger dose after several
days and so on until the animal has received enough to be com-
pletely hyperimmunized. The slow method is of no advantage
and has been entirely supplanted by the quick method. It will
therefore be seen that by the method of hyperimmunization we
have largely increased the protective substances contained in
the blood of the hog so that its serum is potent, that is, it will
protect a susceptible hog from cholera if injected in proper
amounts.

After a week or ten days the hyperimmunes are bled from
the tail to secure the potent serum. A small piece of the tail
is clipped off and the blood collected in a sterile dish, the ani-
mal being bled as much as he can stand without distress. The
clot is removed from the serum to which is added a sufficient
quantity of a 5 per cent solution of carbolic acid to make the
serum contain 0.5 per cent carbolic acid. It is then stored in
sterile bottles and kept in a dark cool place and should retain
its efficiency for several months without deterioration. A week
after the first bleeding, the second bleeding is made in the same
manner as the first. Three or four bleedings of each hyperim-
mune are made at weekly intervals and the animal is then kill-
ed and all his blood collected or else it is rehyperimmunized.
The amount of virulent blood required for rehyperimmuni-
zation is just half of that used the first time. The potent se-
rum is then collected exactly as in the first case. This method
of rehyperimmunizing and bleeding may be continued as long
as any tail is available.

TESTING POTENT SERUM

The next step in the manufacture of potent serum is the
testing of the potency. This is done by taking the minimum
dose necessary to protect a hog in the field and injecting it
into a small pig. The usual method is to take three hogs
weighing about fifty pounds, preferably from the same litter
if possible, giving each of them 2cc. of virulent blood on the in-
side of the right thigh and then injecting two of the pigs in
the left thigh with 15cc of potent serum. Thus we have one
hog that has received only virulent blood while the other two
have received in addition to the virulent blood the potent se-
rum, which should protect them from cholera. The animals are
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then placed in a clean, disinfected pen and observed through
a period of about three weeks. The virulent hog, that is, the
hog which has been given the virus alone, should be ready to
kill within fifteen days, while the others remain perfectly well.
If at the end of fifteen days the hogs receiving both kinds of
serum are well, the potent serum is considered to be of stand-
ard strength. Should these serum simultaneous hogs (the
Logs receiving both the virulent and potent serum) become
sick and die of cholera, then the potent serum is considered to
be low in potency and is either discarded or larger doses are
recommended for field use. It is always advisable to use more
than one serum simultaneous hog in testing potent serum as
the individual susceptibility of hogs to cholera varies to a great
extent.

Where only one animal is used in the testing of potent
serum the hog may possess such a high degree of natural im-
munity that a favorable test could be obtained with a serum
below the standard in potency. Because of the impossibility
of knowing how much natural immunity a hog has it is ad-
visable to use several pigs in the test. When this is done the
chances of making an inaccurate test have been reduced, and
consequently less danger of sending out a potent serum below
the standard.

In order to lessen the expense of manufacture, efforts have
been directed towards other methods of standardizing serum.
Giltner of Michigan has shown that potent serum possesses
agglutinating properties for B. cholera suis. If this could be
used as a measure of its efficiency in field work there would
be a marked economy in cost of manufacture as well as an im-
portant saving of time. With this point in view the testing of
potent serum by the agglutination of B. cholera suis was un-
dertaken.

DETERMINING POTENCY OF SERUM BY THE AG-
GLUTINATION OF B. CHOLERA SUIS

The strain of B. cholera suis used for the agglutination ex-
periment was isolated from the kidney of hog No. 177. This
hog was one used in the production of virulent serum and was
killed nine days after being injected with hog cholera virus.
The lesions were good and typical of hog cholera, as shown
by the following autopsy:

Hog No. 177. House M. Killed August 9, 1910:

Autopsy: Well flushed _along ventral surface of body.
Right inguinal gland normal. Left inguinal gland slightly
.congested. Petechiae on mucous surface of bladder. Liyer pur-
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plish but firm. Spleen with blackened hemorrhagic spots. Left
kidney badly congested, blackened in appearance and innum-
erable petechiae on cortex and medulla. Right kidney ditto,
but not opened, being used for culture material. Marked con-
gestion and some ulceration in region of ileo-cecal valve. Lungs
edematous in interlobular spaces; surface covered with pete-
chiae.

This micro-organism isolated from the kidney of hog No.
177 was labelled 177-k and was undoubtedly B. cholerae suis
as it corresponded to the description of that organism both
culturally and morphologically. One-tenth of a cubic centi-
meter of a twenty-four culture of 177-k killed a rabbit in eight
days. Thus it can be readily seen that this ration of B. cholerae
suis was highly virulent for rabbits, a characteristic highly de-
sired in the agglutination experiments.

The emulsion of B. cholerae suis used in this experiment
was made in the following manner. Agar slant cultures, twen-
ty-four hours old, were washed with 4cc of sterile carbol-salt
solution, all the growth being removed by the aid of a platinum
loop. The carbol-salt solution was made by adding .5 per
cent carbolic acid to normal salt solution. The growth was
then killed by being exposed to a temperature of 60 degrees
Centrigrade in a waterbath. This fluid was then filtered
through coton as well as through a filter paper to obtain an
even distribution of the organisms. It was then diluted with
carbol-salt solution until an emulsion was obtained that was
slightly cloudy. Several dilutions were made varying from
I-15 to 1-40. After several tests the dilution of 1-15 was found
to give the most satisfactory results and was the dilution used
continually throughout the experiment. In order to avoid
confusion this emulsion will hereafter be designated as the
“test fluid.”

The dilutions of potent serum and virulent blood with
the test fluid were made as follows: Three c.c. of the test fluid
were placed in each of several test tubes. The amount of
serum needed to make the corresponding dilutions of 1-100.,
1-500, 1-1000, etc., was then added to each of these tubes. In
every test a check was carried for the sake of comparison with
the various dilutions. In no case was there ever an agglutina-
tion in the check tubes. The lower dilutions usually gave a
very pronounced agglutination, suspended clumps being eas-
ily seen. With higher dilutions it was necessary to shake the
tubes in order to ascertain whether or not there was any ag-
glutination. The dilutions were incubated at 37.5 Centigrade

.and the determinations made at the end of forty-eight hours.

Any reaction obtained after that time was not taken inte
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consideration. When the experiment was first started the
dilutions ran no higher than 1-1500 but later they were made
as high as 1-1800 and in a few cases 1-10,000 as a routine pro-
cedure.
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The first serum tested by the agglutination method was
on October 24, 1910, the test fluid being made from the first
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or second generation of B. cholerae suis. No. 177-k. This test
fluid on the whole gave satisfactory results. By December
14th the original test fluid being exhausted, a new test fluid
was made up from an organism isolated from the liver of hog
No. 177, labelled 177-L, and which corresponded in every way
with 177-k. For some unknown reason none of the serum test-
ed with the test fluid No. 177-L gave any reaction, that is, did
not produce agglutination. Test fluid 177-L was used on the
4th bleeding No. 233, the killing of No. 128, the 3th bleeding
of No. 235, and the 2nd bleeding of No. 343. Since no reaction
was obtained with the 177-L test fluid, it was thought that
perhaps this culture had passed through too many generations
and had lost its virulence. Consequently organism No. 177-k
was injected into a rabbit and recovered after the usual meth-
ods and was labelled No. 17. A test fluid made from organism
No. 17 was used on the killing of No. 128, the 5th bleeding of
No. 235, the killing of No. 235 and the killing of No. 254 but

'] . .
10 reaction whatever was obtained.

In the fall of 1911 the agglutination experiments were
continued. A test fluid was made up from a bacillus isolatecl
from the kidney of hog No. 346, whose cultural and morpho-
logical characteristics corresponded with those of B. cholerae
suis. Its virulence was tested on a rabbit and found to be sat-
isfactory. The experiment this year was not satisfactory, for
in most cases no reaction was obtained. Even in those serums
glving a positive reaction, the result was not satisfactory in
that the period for obtaining the reaction in almost every case
extended beyond forty-eight hours.

The following table shows the results of these tests forty-
eight hours after being made.

Choosing the dilution of 1-1500 as an arbitrary standard
for demonstrating potency, if this method 1s satisfactory, we
should be able to make the following deductions from the
above tabulations:

Doubtful

Potent Non-I’otent o

Hog Bleeding Hog Bleeding Hog Bleeding
128 6th and 7th 128 Killing 376 | 3rd

216 3rd 175 2nd and 3rd |

235 1st, 2nd, 3rd 235 4th and 5th

254 1st, 2nd, 3rd Killing I

214 1st, 2nd, 3rd 254 Killing l

376 1st and 2nd 355 2nd and 3rd |

377 1st 375 1st |

378 2nd and 3rd 377 2nd I

414 1st

As a result of laboratory and field tests of the above se:
rums the following results were obtained:
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All of the bleedings which might be judged potent from
the agglutinating reactions proved to be satisfactory in the
work in the field with the exception of the second and third
bleedings of No. 254, from which no report was received. Of
the serums which irom the above table the agglutinating re-
actions would show to be non-potent the second and third

leedings from hog No. 173, the second bleeding from hog
No. 343, and the first bleeding from hog No. 375, were shown
.by laboratory tests to be non-potent and were discarded. I'rony
the serums from hogs No. 235 and 254 no report was received
from ihe field trials. The remaining serums, that is the differ-
ent bleedings enumerated from hops Nos. 128, 355, 377 and:
414. all proved satisfactory on field trials.

The serum from hog No. 276 which bv the agglutination
reaction i1s placed in the doubtful column proved satisfactory
in the field.

While admitting the force of Giltner's argument that con-
fusion must surely result from the comparison of the results
of an easily controlled test as the agglutination reaction, with
a very elastic standard of biological testing such as is used in
the laboratory or field, the object of this experiment was to-
test the agglutination reaction as a measure of potency in the-
field.

The results obtained would therefore indicate that there
1s no constant relationship between the agglutinating reac-
tion of immunizing serum for B. choléra suis and its potency
as shown by actual field trials. This cannot then be used as.
a method of standarizing serums for commercial purposes.

THE VALUE OF SALT SOLUTION IN HYPERIMMUN-
IZATION

The use of a normal salt solution recovered from the in-
traperitoneal cavity of hogs killed with acute cholera has been:
used for hyperimmunization purposes in several states. Sever-
al hours before these sick hogs are killed they are injected in-
tra-peritoneally with a suitable quantity of a normal salt =o-
lution which has been heated to body temperature. Afier the
hogs have been killed, as much of the salt solution as possible:
1s recovered, care being taken to avoid contaminations of any
cort. It is the supposition that this injected normal salt so-
lution will absorb a sufficient amount of the cholera virus to-
make it fit for hyperimmunization. A salt solution recovered
from a cholera hog in this manner should, theoretically. he:
as virulent as the blood of the animal. If this is true it is then
possible to have a larger number of hyperimmunes ior the
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manufacture of potent serum. This work was taken up at
this station in the fall of 1911 and satisfactory results were
ebtained in most cases.

The use of the salt solution was conducted as follows: At
least two hours before killing, hogs sick with acute cholera
were injected with about 1200 cc. of a normal salt solution.
The salt solution was heated to body temperature, the point
of injection shaved, cleansed and disinfected and the =alt
solution injected into the abdominal cavity, the whole opera-
tion being conducted with as much care as possible. After
the animal was killed, the salt solution was siphoned off into
a sterile. flask and was later mixed with virulent blood for
hyvperimmunization. This mixture of virulent blood and salt
solution was always tested for virulence upon three pigs, two
of which received zcc of the mixture while the third animal
served as a contrel. The salt solution recovered from hogs
Nos. 352 and 353 was tested without being mixed with virulent
blood. The salt solution recovered frcm No. 353 had been in
the abdominal cavity for two hours. It proved to be virulent,
for the hogs receiving it, Nos. 363 and 364 were killed within
f.iteen days, which is the required length of time for a virus
of standard strength, the post mortem appearances being as
tollows:

No. 363, slightlv flushed on belly and buttocks. Inguinal
olands slightly congested. A few petechiae on the cortex of
left kidney. Right kidnev the same. A few petechiae on the
outer surface of colon. Ileo-cecal valve slightly ulcerated and
congested. Several collapsed areas on the lungs.

No. 304, flushed on throat, starting to tlush on the belly.
Inguinal glands congested. Hemorrhagic spots on the liver.
Spleen somewhat friable. A few petechiae on the cortex of
both kidnevs. Several collapsed areas on the lungs. An ulcer-
on the ileo-cecal valve 3 cm. in diameter.

The control used in this lot proved to be immune for some
unknown reason. With the salt solution recovered from hog
No. 3352, hogs Nos. 357 and 338 received 2cc. of the solution
and died in eleven days. Thev had excellent lesions of chol-
era and there was no doubt of the virulence of the salt solu-
tion as shown by the following autopsies:

Hog No. 357, slightly flushed along throat, sheath of penis
and buttocks. Inguinal glands congested. Many petechiae on
the cortex of both kidneyvs. A few petechiae on the mucous
coat of bladder. Many hemorrhagic spots on the lungs. He-
patic, mesenteric and lumbar glands congested. Ileo-cecal
valve ulcerated.

Hog No. 338 badly flushed aleng throat. belly and but-
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tocks. Inguinal glands congested. Mucous coat of bladder con-
gested. Ileo-cecal valve ulcerated. Areas of collapse and hem-
orrhagic spots on the lungs.

With one exception the virulent hogs, those receiving vi-
rulent blood plus salt solution or just salt solution alone, either
died or were killed for acute cholera within 15 days. Hog No.
403 lived 21 days, six days longer than he should, but this can
be accounted for in the natural variation in the susceptibility
of hogs to attacks of cholera. The controls for the most part
were killed in the right length of time for a standard virus
which is in the neighborhood of twenty-one days. Ilowever,
with our work there was always a tendency of control hogs
taking on the chronic type of cholera, both when injected with
virulent blood alone and when i1t was mixed with salt solution
recovered from cholera pigs. With hogs Nos. 389 and 419, the
length of time elapsing from the injection until the animals
were killed was so long that the salt solution had been entire-
ly absorbed and none could be recovered.

On the whole the work here with salt solution was consid-
ered very satisfactory. The virulence of the recovered salt
solution meet the standard requirements and we see no reason
why it cannot be used successfully in hyperimmunization.
Further investigation as to the maximum amount of salt so-
lution to use and the length of time such solution should re-
main in the abdominal cavity of sick hogs will throw more
light upon the subject and determine its exact value for hy-
perimmunization.

POTENT SERUM FOR FIELD IMMUNIZATION

Potent serum when sent to the farmer can be used in one
of two ways. The hogs may be given only a dose of potent
serum, the method being called the serum only method: or
thev may be given in addition to the potent serum a dose of
virulent blood, the latter method being known as the serum
simultaneous method. The immunity conferred upon an ani-
mal by the use of potent serum alone lasts only for a short
period, probably not over three or four weeks. With the se-
rum simultaneous method the immunity lasts from six to nine
months, possibly a year. The injection of the virulent blood
along with the potent serum creates in the hog an active im-
munity which permits the animal to withstand an attack of
cholera for several months or until 1t is marketed. DPotent se-
rum alone creates no response of the body cells and thus
building up no active immunity simply affords the hog
protection until the serum disappears.
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One can readily see the advantage of the serum simul-
taneous method of vaccinating hogs, nevertheless it is not al-
ways employed. Ifor instance, if cholera has already broken
out in a herd the remaining hogs are treated with potent
serum only, but at the same time they are exposed to the dis-
ease by being kept in the same pens or yards with the sick.
This exposure acts in the same manner as an injection of
virulent blood. Consequently, when cholera appears the well
hogs are treated by the serum only method. However, should
one desire to protect his herd by vaccination before they had
heen exposed to cholera, the proper thing to do is to employ
the serum simultaneous method because of the much longer
period of immunity obtained thereby. Ior instance, should
cholera appear in the neighborhood and a man wants to pro- .
tect his hogs with potent serum, the serum simultaneous meth-
od of injection is used, for the addition of virulent blood would
tend to increase the degree of the immunity.

TABLE OF DOSES

ST PISE ooty e o0 Weuy S EN v from 10 to 15 cc
RO LONEO=POIIITCRSTEREE T o ST M S ey from 15 to 20 cc
SOREOL 75 PONTIASi w0 o SR IS e N from 20 to 23 cc
AL ORI OISR 5 e S Al r g e irom 25 to 30 cc
T8 LONTAS S OTIIELS M T iy gLt S e from 30 to 35 cc
A4S FOHE00R POUTIGSIERTEEE Ay Bl c- e W A s irom:'35-to, 40, ¢c
200 1107 250 POLINAS T UM SR ey SR e e T from 40 to 43 cc
PEOLTOIROOADORI SIS ATy F AN from 45 to 50 cc
200N OIRFOIPCUITUSEISE M o Si s SEE SRS from 50 to 33 cc
ZEOROOOSDOUMIASEIRE B Fuute TS S from 35 to 6o cc

METHCD OF VACCINATION

In vaccinating a drove of hogs with potent serum the first
thing to do is to separate them into lots according to their
weights. All the hogs of fifty pounds should be in one pen, the
‘hundred pound pigs in another lot, the two hundred pound
animals in another pen and so on. This arrangement saves
considerable time and trouble, especially in determining the
size of the dose. It is sufficient that these weights be only
approximate, as there is no danger in giving an excess of the
potent serum. In no case should the weights be underesti-
mated in the attempt to economize in the use of serum, for
there is danger of cutting the dose down too low. An animal
receiving too small a dose is in as much danger as one that
Fas received ro serum at all. The dose must in all cases be
sufficient to protect the hog from exposure to the most viru-
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lent type of the discase. Morcover, giving too small doses is
a waste of money and it is much cheaper in the end to use
the proper amount of potent serum. The extra cost ol serum
in giving the correct dosage amounts to a small item compared
to the loss which might be incurred through the deaih of sev-
eral hogs which had not received enough serum to carry them
through a severe exposure.

When cholera has already broken out in a drove of swine
before any vaccination has been done the question comes up,
which hogs are to be treated and which are not? As already
noted potent serum merely protects the hogs from cholera and
15 in no way a cure for that disecase. TIfence, animals which
show unmistakable signs of being affected with cholera are
not 1o be treated because such treatment proves unsatisfac-
tory.  \When once the animals are sick with the disease the
use ol serum has no effect in arresting its progress. If the

Fig. 5. Showing Method of Halding a Pig While Vaccinating
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disease is present in a, man’'s herd the animals which show no
symptoms should be separated from the sick. In order to be
certain that these apparently well animals are not sick and that
the disease is only in its period of incubation, it is advisable
to take their temperatures, which should in no case be over 104
degrees FFahrenheit. It must be remembered that usually sev-
eral days elapse from thé time of exposure until cholera can
be noticed in the animal, consequently, a hog having a tem-
perature higher than 104 degrees is very suspicious and will
very likely be noticeably sick within a short time.

A convenient method of holding small pigs weighing up
to a hundred pounds while being vaccinated, is to hold the
picr’s hind legs in the air with the belly towards the operator,

and its head between the legs of the assistant. (See Figure 3.)
Larger hogs can be thrown and held or put in-a crate during
the operation. A large hog can best be vaccinated by tying a
rope around its snout and then snubbing it up to a post or
tHict:

The potent serum should be injected deeply into the flesh
on the inside of the left hind leg and the virulent blood on the
inside of the right hind leg. This is not strictly essential but it
is much better to follow a routine method in order to avoid
mistakes. The site of injection should be disinfected with a
4 per cent compound solution of cresol or 5 per cent carbolic
acid solution. This is best done by wiping oftf the skin with
a4 small piece of cotton which has been soaked in one of the
above named antiseptic solutions. Where animals become
lame for two or three days after injection it is no indication
that the serum is “working” or has “taken,” but rather that ac-
cidental infection has occurred by the introduction of other
germs during the operation of vaccination, and that these ad-
ventitious micro-organisms have caused the lameness, not the
serum.

SANITARY MEASURES

The carcasses of dead hogs should be either buried or
burned. Burning is more preferable, as there is no danger of
dogs or pigs rooting out the buried animals and thus spread-
ing contagious material about. After an outbreak of cholers
all pens and yards should be thoroughly cleaned and disin
fected. All manure, litter, and straw should be burned; then
a good application of coal tar dip applied. The virus of chol-
cra 1s extremely contagious and may be carried about by
birds, dogs, on the shoes of a man and in other ways which
cannot be accounted for. Cholera may also be spread by
running water. Frequently where pens are near the bank of

e i o ing

rue.
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a stream, cholera is spread along the creek or river. \Vhen
such is the case sanitary measures should be strictly enforced.
Infected pens should ther be disinfected and all unaffected
herds should be vaccinated as a precautionary measure. The
pens should be well constructed and made so that they can be
cleaned. Proper feeding, plenty of exercise, clean pens and
an abundance of sunshine will do a great deal towards protect-
ing hogs from cholera. Disease of any kind {lourishes in filth
and dirty pens and yards. Therefore, it belhiooves every breed-
er of hogs to exercise the best of care and keep his animals
healthy and clean. This does not mean that hogs kept under
such conditions will not get the cholera, but that they have
more chances of avoiding this dreadful disease.

DOES VACCINATION PREVENT HOG CHOLERA

The average hog raiser still regards this as an open ques-
tion, and this method of prevention in its experimental
stages. An extremely conservative estimate of the results ob-
tained by this laboratory shows that ninety per cent of all
animals treated have safely withstood the disease. It is frank-
ly admitted that in a few isolated cases the number of animals
successfully coming through the outbreak in a herd has been
less than this, but in such cases, with the single exception of
one herd, treated by the first serum manufactured, the loss is
directly attributable to using too small a dosage of the potent
serum, or the vaccination of hogs too far advanced in the pe-
riod of incubation. In this connection attention is also- di-
rected {o the fact that almost without exception this method
of treatment has only been adopted after the disease has al-
ready appeared in a herd. All other laboratories and stations
concerned in the manufacture and distribution of this serum
have reported much the same results.

So far as the experimental aspects of this question are
concerned, they are therefore confined to inquiries into new
methods of preparing, testing, or using the serum in an effort
to lessen the cost to the hog raiser of immunizing his hogs
against cholera.

COST OF VACCINATION

_ Potent and virulent hog cholera serum is distributed ap
proximately at cost, which under the present methods of man
ufacture is estimated at two cents per cubic centimeter. The
cost of vaccination is therefore directly dependent upon the
weight of the hogs to be treated and by consulting the table
of dosage will be found to vary from twenty to thirty cents for
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a small pig o one dollar and @ hall Jor a hve handred poond
pig. So far as vaccination against hog cholera is concerned
therelore it can readily be regarded as a cheap form of insur-
ance policy against this discase, allowing the owna to retuin
the Mall number of animals in the herd and to keep them over
until fully matured for market.

To mtelhgently hll requests for serum it becomes neees
sary to know:

1. The number of hogs in the herd.

2. The approximate weight of the individuals in the herd.

3. Whether or not choleria is present in the herd or simply
in the immediate locality.,

4. If the disease 1s present, the number that show any
indications of being sick.
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