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REPORT OF EXPERIMENTS
ON IMMUNIZING AGAINST HOG CHOLERA

BY L. L. LEWIS AND C. H. McELROY
Department of Veterinary Science and Zoology

INTRODUCTION

The experiments reported in this bulletin were begun early in
1916 and completed in March, 1918. The work is reported under four
sections, as follows: '

Section 1. Experiments to prove whether hogs given the simul-
taneous treatment will or will not be a source of infection for hogs
that have not been vaccinated.

Section 2. To test the effect of desiccation on the virulence of
hog cholera virus.

Section 3. To determine how long immunity will last in young
hogs after they are immunized against cholera by the simultaneous
method.

Section 4. To determine the length of time immunity will last in
hogs when they receive only the serum treatment,

Conclusions

1. The results obtained by experiments under Section 1 indicate
that hogs given the simultaneous treatment for cholera will not be a
source of danger when put with hogs that have not been vaccinated.

2. Fresh hog cholera virus was found to be active after a period
of 104 days drying at room temperature. Virus with preservative
added appeared to be destroyed by drying much sooner than fresh
virus. The general results obtained by experiments under Section 2
indicate that no immunity is produced by using hog cholera virus
dried for such length of time that it will not produce the disease,. -

3. Results obtained in this series of experiments indicate that
young pigs three weeks old, or older, may be successfully immunized
by the simultaneous treatment. In order to produce what is probably
a still higher degree of immunity, the pigs may be given %4 cc. of
virus in about two weeks after the simultaneous treatment is adminis-
tered. Immunized pigs were tested for immunity at different lengths
of time varying from 77 to 353 days. In each case they were able to
withstand an injection of virus that proved fatal to non-immunized
hogs. »

4. Serum-alone treatment will not give hogs immunity for any
considerable period of time. Pigs tested for immunity 17 days and 23
days after receiving the serum treatment were found to resist fatal
doses of virus given hypodermically, but pigs tested 42 days after
serum-alone treatment were found to be susceptible to virus inocula-
tion, as all were sick and three died of cholera. In another test,
made 52 days after serum was administered, five pigs were used. All
were infected and three died. Apparently immunity from serum-
alone treatment will not last longer than three to four weeks.
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THE EXPERIMENTS

Section 1. Experiments to prove whether hogs given the simul-
taneous treatment will or will not be a source of infection for hogs
that have not been vaccinated.

Plan of Work.—Two houses were used for the experiment, the
plan being to put treated and non-treated hogs in each pen. The
work was begun on January 25, 1916. On this date eight pigs were
purchased. Four were given the simultaneous treatment and two
placed in each pen. Two non-vaccinated pigs were placed in each
pen. Temperatures were taken at intervals to determine the general
condition of both vaccinated and non-vaccinated pigs.

Temperature records of pigs treated by the simultaneous method
on January 25, 1916:

Date No. 1 No. 2 No. 3 No. 4
February 1, 1916 .o 104 102 101 102.8
February 2, 1916 101.2 101.8 103 104
February 4, 1916 104 103 103 103.4
February 5, 1916 104 103.2 102 105
February 7, 1916 ... 102 101.2 103 103.8
February 10, 1916 . 103 101.4 102.6 103
February 15, 1916 103 103.2 103 104.2
February 18, 1916 .... 103.2 101.6 102.8 104.2
February 19, 1916 .. 101.6 101.4 102.2 102.6
February 22, 1916 103 102.8 103 103.¢

Temperature record of non-vaccinated pigs in pens with simul-
taneously treated pigs:

Date No. 5 No. 6 No. 7 No. 8
February 4, 103.2 102 102.2 102.2
February 35, 103 102 103.8 104.2
February 7, 101.4 102 102.8 102.6
February 10, 101.2 101.6 102.2 101.8
February 15, 102.6 103 103.2 102.8
February 18, 102 102 101.8 102.8
February 19, 101.6 141.4 102.2 102.6
February 22, 103 103.8 102.8 104

A review of the temperature records shows that pig No. 4, simul-
taneously treated, shows temperature of 104° on the eighth day after
receiving the virus, and the temperature continued higher than for the
other pigs until the eighteenth or twenty-fourth days after treatment.
The pigs were kept together for twenty-eight days. No cholera de-
veloped.

Second Experiment.—On March 3 the pens were disinfected by
spraying and were well cleansed. Four pigs were given the simulta-
neous treatment and two placed in each pen. Four untreated pigs
were placed with them, two in each pen. These pigs were kept under
the same conditions as pigs in the previous test.

Temperature record of pigs treated by the simultaneous method
on March 3, 1916:

Date No. 12 No. 13 No. 14 No. 15
March 9, 1916 ................ . 103 102.6 102.8 103.2
March 11, 1916 . 101.4 102 102 102
March 15, 1916 ..... 101.1 102.6 101 102
March 17, 1916 ..... 104.6 102.8 103.6 103
March 20, 1916 ... 102.8 102.1 102 101.6
March 23, 1916 ..... 102.6 103.1 102.6 101.8
March 24, 1916 s 103.1 102 102.4 101.8

. Temperature record of untreated pigs exposed to simultaneously
treated pigs:
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Date No. 16 No. 17 No. 18 No. 19
March 9, 1916 : 103.8 105.2 104.2 102.2
March 11, 1916 .. 102.6 104.8, 101.6 101.4
March 15, 1916 103 102 102 102.1
March 17, 1916 103.2 102.4 102.6 103
March 20, 1916 103.8 102.1 102.4 103
March 23, 1916 103.6 102.8 102.8 103.1
March 24, 1916 103 102.8 103.2 101.6

The observations in this experiment wercec continued for twenty-
eight days, and the temperature records do not show any probable
infection in the untreated pigs, or any temperature reaction in those
that were vaccinated.

Third Experiment.—On March 31 four pigs (Nos. 20, 21, 22 and
23) were given the simultaneous treatment and placed two in each
pen, and had placed with them four untreated pigs, two in each pen,
The pens were thoroughly sprayed, as were the pigs, at the time they
were placed in the pens. The untreated pigs were off feed on the
second day of the experiment, and on April 5 pig No. 21 (non-vacci-
nated) was found dead. The untreated pigs continued sick, and all
were dead by April 14, Postmortem examination showed these pigs
died from hog cholera. They were undoubtedly infected at the time
the test was started, as the temperaturcs were found high on the sec-
ond day of the test. If temperatures had been taken before they
were placed in the pens, this fact would have been detected, although
they were eating and apparently healthy at that time.

Fourth Experiment.—On April 22 the pens were disinfected and
vaccinated and non-vaccinated pigs were placed together.

Pen No. 1.—Pigs 29 and 30, treated with serum and virus. Pigs
25 and 26, not treated.

Pen No. 2—Pigs 31 and 32 treated with serum and virus. Pigs
27 and 28 untreated.

Temperature records of pigs treated by the simultaneous method
on April 22, 1916:

Date No. 29 No. 30 No. 31 No. 32
Avpril 26, 1916 102.8 103 101.6 102.4
April 25, 1916 i 102.6 103.4 102.6 103.2
May 2, 1916 ..... 103 101.8 104 102.6
May 4, 1916 ... 103.6 102.4 102.6 103.4
May 9, 1916 . 102.8 101.8 102.4 102.8

Temperature records of untreated pigs:

Date No. 25 No. 26 No. 27 No. 28
April 26, 1916 102.8 102.4 103 103.2
April 29, 1916 . 103 102.8 104 103.6
May 2, 1916 ..... 101.8 100.2 102.2 102.4
May 4, 1916 ... 102.6 102.8 102.4 103.2
May 9, 1916 e 102.8 103 102.8 103.2

These pigs were kept under observation until May 12, or twenty
days from the time they were exposed to simultaneous treated pigs
The temperature readings do not show any infection.

Fifth Experiment.—On May 18, 1916, the pens were thoroughly
disinfected and four simultaneously treated pigs placed in them with
untreated pigs as follows:

Pen No. 1.—Pigs numbered 45 and 46 were treated. Pigs num-
bered 49 and 50 were untreated. -

- Pen No. 2—Pigs numbered 47 and 48 were treated. Pigs num-
bered 51 and 52 were untreated.

"In Experiment 3 the non-tréated pigs were lost because they were undoubtedly in-
fected at the time they were purchased.
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Temperature record of pigs treated by the simultaneous method
on May 18, 1916:

Date No. 45 No. 46 No. 47 No. 48
May 27, 1916 104 103.8 103.6 103.6
May 31, 1916 103 102.8 101.4 103
June 2, 1916 103.6 102.8 102.8 103.4
June 5, 1916 102 102.8 102 103.2
June 7, 1916 102.6 103 102 103
June 8, 1916 103.2 102.4 103.2 102.8
June 9, 1916 103.6 102.6 102.6 103.2

Temperature record of non-vaccinated pigs:

Date No. 49 No. 50 No. 51 No. 52
May 27, 102.6 101.8 103.4 104
May 31, 102.6 103.4 103 104.8
June 2, 102.6 103.6 104 103.8
June 5, 103.2 102.4 102.8 103
June 7, 103.4 103.2 105 104
June 8, 102 - 102.8 102.6 103
June 9, 103.2 102.4 102.8 103.2

An inspection of the temperature records of both vaccinated and
non-vaccinated pigs show that there is not a sufficient rise of tem-
perature in consecutive days to indicate an infection. Pig No. 51 on
June 7 had a high temperature, but was normal on the 8th and 9th.

Sixth Experiment.—On June 26, 1916, pigs Nos. 39 and 40 werc
given simultaneous treatment for hog cholera and placed in a clean
pen. On June 28 three non-vaccinated pigs were placed in the pen,
and the five pigs were kept together until August 9. At no time dur-
ing the exposure was any evidence of sickness seen, and all five of
the pigs gained considerably in weight.

Seventh Experiment.—On October 18, 1916, pigs Nos. 195 and 196
were given the simultaneous treatment and placed in pen No. 1 with
untreated pigs numbered 197 and 198. These pigs were kept under
observation until November 8. Temperatures taken during this pe-
riod showed no infection in the untreated pigs.

Discussion.—The uniform results obtained in six of the experi-
ments under this section of the work indicate that hogs given the
double treatment to prevent cholera will not be a source of infection
for non-vaccinated hogs. In giving the double treatment it is very
easy to infect pens by dropping virus from the syringe, or possibly in
some cases by the virus oozing through the needle puncture in the
skin. In the experiments these sources of infection were guarded
against.

Section 2.—To test the effect of desiccation on the virulence of
hog cholera virus.

Virus was obtained through an Iowa laboratory on January 9,
“1916. A portion of this material was immediately placed in a thin
layer in shallow dishes where it would dry quickly. These dishes
were kept in diffused light of the room from that date.

On March 1 two pigs were inoculated, each with approximately
the amount of virus represented by 1 cc. of the fresh blood. This
dried virus was scraped from the dish and placed in 5 cc. of sterile
salt solution and injected subcutaneously. These pigs received num-
bers 9 and 10, respectively. One other pig, No. 11, received the same
amount of treated virus that was received from a commercial serum
company on February 11, and had been drying under the same condi-
tions until March 1, when used,
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Temperaturc of pigs on test:

Date No. 9 No. 10 No. 11
March 5, 104.8 105.2 103.6
March 9, 106.6 107 104.8
March 10, 105 102.2 105
March 11, 105 105.6 101.6
March 13, 108.2 107.6 106.4
March 15, 103.6 102.2 102
March 16, 105.5 104 103
March 17, 104.6 106.8 104.4
March 18, 105.6 106.4 102.8
March 20, 105.8 105.4 102.6
March 22, 102.4 104.4 102.8
March 23, 102.8 103.6
March 24, 104.2 104.4
March 27, dead
March 31, dead

Second test of virus from Iowa laboratory, April 22, dried since
January 9.

Purchased pig No. 33 and gave a hypodermic injection of the
equivalent of 1 cc. of fresh virus. Pig was then placed in a clean pen.

Temperature record:

Date No. 33
April 29, 1916 ... femceemeee e e e e e s e e et ea e 105.1
May 2, 1916 ... 104
May 4, 1916 ... 103.8
May 9, 1916 ... 106
May 10, 1916 ... 105
May 12, 1916 ... 104.2
May 16, 1916 .. 104.6
May 18, 1916 oo dead

Virus received from the ITowa laboratory proved virulent on two
tests made 52 and 104 days, respectively, after the material was placed
under experimental conditions. The virus reccived from the com-
mercial plant was what is known as treated virus, i. e., had preserva-
tive added. Evidently much of the original strength is lost on ac-
count of the action of the preservative,

A third test of the Towa virus was made on June 22, 1916.

One pig was inoculated on June 22 with the equivalent of 214 cc.
of the original virus dissolvel in physiological salt solution. This pig
did not show any evidence of cholera, and on September 4 was given,
subcutaneously, ¥4 cc. of fresh virus to see if the inoculation on June
22 with dried virus gave any immunity. This pig was kept under ob-
servation for twenty-eight days and showed no effect from injection
of virus on September 4.

On September 10, virus (without antiseptic) was received and di-
vided into two lots. Lot 1 of this virus was dried at room tempera-
ture. Lot 2 was dried at incubation temperature, 35° C. On October
18 a second lot of virus was received and handled as was Lot 1. In
each case the virus was placed (1 cc. to 4 cc.) in shallow glass dishes
and protected from the light.

Test of Attenuated Virus.—On November 9, pigs Nos. 189 and
190 were inoculated with attenuated virus. Pig 189 received the
cquivalent of 14 cc. of fresh virus that had been drying at room tem-
perature since September 10. Pig 190 received the same amount as
pig 189 of virus that had been drying at 35° C. since October 18.
These pigs showed no effect from the inoculation for a period of
thirteen days. On November 22 the pen was infected by putting
fresh virus in the feed.
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The following temperatures show the course of the infection:

Date No. 189 No. 190
November 27, 1916 ..o ; 104.6 105.2
November 28, 1916 e e e e seenncs 104.5 106.6
November 30, 1916 .o 106.8 106.6
December 2, 1016 .o e eees . dead 106.8
December 4, 1916 eeememereaeeee————— dead

On November 1, pigs 191, 192, 193 and 194 were inoculated with
virus that had been drying at 35° C. since September 10. Each pig
received the equivalent of 24 cc. of fresh virus, except pig 192, where
1 cc. was used. These pigs showed no temperature reaction from the
infection of attenuated virus.

On November 22, pigs 192 and 194 received % cc. of fresh virus
hypodermically. The two pigs receiving fresh virus were left in the
pen with pigs 191 and 193.

The following temperature record will show the course of the
infection in this pen:

Date No. 192 No. 193 No. 194

November 27, 1916 104.6 X 104.2
November 28, 1916 .. . 107.5 103.1 107.7
December 2, 1916 ....... . 108 104.6 deaa
December 4, 1916 .. i . 104 105.4

December 5, 1916 106 108

An inspection of the above temperatures shows that on Novem-
ber 28 the two pigs receiving virus had very high temperatures and
that on December 2 the other two were coming down with cholera by
exposure. The hogs alive on December 5 developed a lingering type
of cholera. No. 192 died on December 11; 191 and 193 died on De-
cember 14.

Pigs Nos. 199 and 200 were inoculated with virus that had been
dried for thirty-three days at 35° C. Each pig received the equivalent
of ¥4 cc. of fresh virus. No symptoms of cholera developed. On
November 22, pig No. 200 received % cc. of fresh virus and pig No.
199 was placed in an infected pen with sick pigs. Pig 200 died on
December 3, and pig No. 199 died on December 18,

Discussion.—A brief summary of the facts in this series of tests
is as follows:

The virulence of the Iowa virus, received on January 9, 1916, was
proven by inoculation when it was received. The first test was made
after the virus had been drying for fifty-two days. Results fatal
The second test was made after the virus had been drying for 104
days. Results fatal. A third test was made on one pig after the virus
had been drying for 165 days. Results not fatal. This pig was subse-
quently inoculated with virus, but failed to come down with cholera.
Possibly was immunized by the dried virus.

In a test of virus from a southern laboratory that had been dry-
ing for fifty-nine days at room temperature, and another lot that had
been dried twenty-one days at 35° C., both lots proved virulent by
killing inoculated pigs. A test of four pigs made with virus that had
been drying for fifty-one days at 35° C. showed that it was not viru-
lent, and a subsequent test of these pigs with active virus showed they
were not protected by the inoculation with dried virus. In another
test of commercial virus with preservative added, virulence was lost
after a period of twenty days drying at room temperature.

The few experiments reported here, together with considerable
unpublished data, indicate variable results will be obtained by using
virus that has been dried either at incubator or room temperatures.



Immunizing Against Hog Cholera 9

Section 3.—To determine how long immunity will last in young
hogs after they are immunized against cholera by the simultaneous
method.

A number of experiments were carried out in this test, using pigs
of different ages. In each experiment the pigs were immunized in
the experimental pens where they were kept under observation for
ten to fifteen days. After this period of observation they were
sprayed with a disinfecting solution and removed to the College farm
and turned in large enclosures. After varying lengths of time they
were returned to the experimental pens and exposed in different ways
to hog cholera infection.

Experiment No. 1. For this test six shoats were given the simul-
taneous treatment on February 9, 1916. The pigs were numbered and
treated as follows:

Serum Virus

Weigh Received Received
NO. 176 et 50 Ibs. 30 cc. 1 cc.
NO. 177 e 52 1bs. 30 cc. 1 cc.
No. 178 e . 61 1bs. 40 cc. 1 cc.
No. 179 55 1bs. 30 cc. 1 cc.
No. 180 50 1bs. 30 cc. 1 cc.
No. 181 . 50 1bs. 30 cc. 1 cc.

These pigs were brought to the experimental pens for the pur-

pose of exposing them to hog cholera infection as follows:
On June 8—Nos. 177 and 179
On August 3—Nos. 176 and 180
On November 10—Nos. 178 and 181.

Those tested for immunity on June 8 received 2.5 cc. each of
fresh, untreated virus in feed. The remaining four pigs received
virus hypodermically, 1 cc. each. In all cases the pigs were kept un-
der observation for twenty days after exposure to infection. No
symptoms of cholera developed.

Experiment No. 2. On February 13, 1917, six shoats were given
the simultaneous treatment. They were numbered and treated as
follows:

Serum Virus

Weight Given, Given

NO. 182 et 20 lbs. 20 cc. 1 cc.
No. 183 ... P . 22 lbs. 20 cc. 1 cc.
No. 184 e 27 lbs. 20 cc. 1 cc.
No. 185 ..... eeeeereeneeeneeeeeneeeanenaneee 21 1bs. 20 cc. 1 cc.
No. 186 ....... 26 1bs. 20 cc. 1 cc.
NO. 187 e 31 1bs. 30 cc. 1 cc.

These pigs were brought to the experiment pens on the follow-

ing dates for the purpose of testing out their immunity:
On June 8—Nos. 183 and 184
On August 3—Nos. 182 and 186
On November 10—Nos. 185 and 187.

Those tested for immunity on June 8 received 214 cc. of virus in
feed. The remaining four pigs each received 1 cc. of fresh virus hy-
podermically. These pigs were kept under observation in each case
for a period of twenty days. No symptoms of cholera developed.

Experiment No. 3. On I\/farch 3, 1917, a sow and four pigs were
purchased. They were numbered and treated as follows:

Serum Virus

] Given Given
No. 1. 15 ce. 14 cc. 3 weeks old
No. 2. 15 cc. ¥ cc. 3 weeks old
No.. 3 . . . 15 cc. 14 cc. . 3 weeks old
No. 4 : . . Y oceo - 3 weéeks old
No. b 200 ... resreeneaeee s e e e staesrase 60 cc. 1.5 ¢cc. © weight 285 lhs,
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Pig No. 4 was given virus alone as a check on the virus, which
produced a typical case of cholera, the pig dying on March 12. The
sow and three remaining pigs were kept under observation until
March 22. The pigs were 18 days old when immunized. Only the
three pigs were to be used in testing for immunity. These pigs were
tested for immunity as follows:

June 8—Pig No. 1 tested.
August 3—Pig No. 3 tested.
November 10—Pig No. 2 tested.

The test of June 8 was made by placing 2.5 cc. of virus in feed,
the two remaining tests by giving hypodermically 1 cc. of fresh
cholera virus. No cholera symptoms developed during the twenty-
day observation period.

Experiment No. 4. A large sow with nine pigs were purchased
on March 22 for this test. One pig was given virus alone. The re-
maining eight pigs each received 75 cc. of virus and 15 cc. of serum.
The sow received 1 cc. of virus and 60 cc. of serum. This lot of pigs
was 3 weeks old at time of immunizing. On April 10 the sow and
eight pigs were in good condition and were removed from the experi-
mental pens to the farm. On April 16 the check pig died from
cholera.

These pigs were tested for immunity as follows:

June 8—Two pigs each received 2.5 cc. of virus in feed.
August 3—Two pigs cach received 1 cc. virus hypodermically.
November 10—Two pigs each received 1 cc. virus hypoder-
mically.
March 11 (1918)—Two pigs each received 1 cc. of virus hypo-
dermically. .
In each case, after the virus was used, the pigs were kept under
observation for a sufficient length of time to determine if any infec-
tion resulted. In no case were the pigs off feed during this period.

Experiment No. 5. On June 22 a sow and seven pigs were pur-
chased and given the simultancous treatment. FEach pig received 15
cc. of serum and ¥ cc. of virus. The sow received 60 cc. of serum
and 1 cc. of virus. Only the pigs were to be used in the experiment.
On July 6 each pig received an additional injection of 15 cc. of fresh
cholera virus hypodermically. After a period of observation of nine-
teen days the pigs were sent to the farm to be returned later for im-
munity test.

November 10 two of the above pigs were tested by giving each
215 cc. of virus in feed.

March 11, 1918, the remaining five pigs were brought to the ex-
perimental pens and tested by giving each 1 cc. of fresh cholera virus
hypodermically.

These pigs were kept under observation the usual time, but no
symptoms of cholera developed.

Experiment No. 6. August 3, 1917, four pigs, 22 days old, were
given the simultaneous treatment, using %4 cc. of virus and 12 cc. of
serum. These pigs were given an additional injection of 1 cc. of fresh
virus on August 15. No ill effects from either treatment followed.
Two of these pigs were tested for immunity on March 11, 1918, by
giving each 1 cc. of fresh virus hypodermically. No symptoms of
cholera developed. The remaining two pigs were lost by accident
while on the farm. " )
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Discussion.—The problem in this series of tests was to deter-
mine whether it was a practical procedure to vaccinate sucking pigs
and small shoats. For this work sucking pigs 3 weeks old, and large
pigs of 20 to 50 pounds, were used. In Experiments 5 and 6 the pigs
were given an additional injection of virus; in Experiment 5 they re-
ceived 74 cc. in fourteen days after the first treatment; in Experiment
6 the pigs received 1 cc. of virus twelve days after the first treatment.

The 20 and 50-pound shoats were tested for immunity at varying
lengths of time, varying from 114 days up to 273 days. In every case
the simultaneous treatment gave protection.

In Experiments 3, 4, 5 and 6 the pigs used were in most cases
about 3 weeks old. These pigs did not show any ill effects from the
simultaneous treatment or from subsequent injection of virus as in
Experiments 5 and 6. The pigs used were tested for immunity at
intervals varying from 77 to 353 days. The experiment running the
greatest length of time was with pigs receiving their immunizing
treatment on March 22, 1917. Two of these pigs were tested for im-
munity on March 11, 1918, All of the pigs in the above four experi-
ments were protected against hog cholera by the simultaneous treat-
ment administered while they were about 3 weeks old. Virus was
used on non-immunized pigs in all of the tests for immunity, and in
the test on March 11, 1918, two pigs were inoculated. Both died of
cholera on March 24.

While the number of pigs used in this phase of the work was not
very large (thirty-one head), the results seem to indicate that immu-
nity obtained in very young pigs by using hog cholera serum and
virus can be relied upon for at least one year.

Section 4.—The object of this phase of the experiment is to de-
termine the length of time the immunity will last in hogs when they
receive only the serum treatment. In order to start this work, eigh-
teen shoats were purchased and were given the serum-alone treat-
ment on January 10. Two or three of these pigs were to be brought
in at various intervals of time and receive 14 cc. of virus in order to
test out the immunity received by the single treatment on the 10th.
The following shows the weight of the shoats and amount of serum
injected:

Serum
Weight Given
NoO. 482 e 40 lbs. 0 cc
No. 414 ... 80 1bs. 35 cc
No. 481 ... 110 1bs. 40 cc
No. 464 ... 100 1bs. 40 cc
No. 468 ... 50 1bs. 20 cc
No. 469 ..... 75 1bs. 30 cc
No. 473 ... 75 1bs. 30 cc
No. 472 ... 60 lbs. 25 cc
No. 483 65 1bs. 30 cc
No. 467 ... 50 lbs. 20 cc
No. 475 65 lbs. 35 cc
No. 466 35 lbs. 20 cc
No. 465 40 1bs. 25 cc
No. 471 30 1bs. 20 cc
No. 470 35 lbs. 20 cc
No. 490 35 1bs. 35 cc.
No. 491 .. 100 Ilbs. 30 cc,
N0 402 ettt 100 1bs. 00

These vaccinated hogs were kept on the College farm entirely
away from any infected pens or premises, and were brought to the
experimental pens as needed.

On January 27 four hogs were brought to the pens, inoculated
with ¥4 cc, of fresh cholera virus, thoroughly sprayed and put in a
clean pen, ' '
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Temperature récord and notes:

Date No. 481 No. 469 No. 491 No. 490
February 2 . . 101.6 102.6 103 102.6
February 4 103.4 102.8 104.6 103
February 5 103.2 103.4 104.4 103.6
February 7 101.8 102.6 102.4 103.8
February 10 . 102 101.4 102.8 103
February 15 102.2 101.4 102.6 103.2
February 18 102.6 102.8 103 103.2
February 19 101.8 103.2 103.2 102.6
February 22 102 104 103.6 101.8

Very little temperature reaction was noted except in pig 491. On
February 4 the pig was very sluggish and not eating, but appeared to
be normal again on the 7th.

On February 9 three hogs were brought to the pens and each
inoculated with 15 cc. of fresh virus.

The temperature records of these pigs were as follows:

Date No. 482 No. 470 No. 414
February 103.8 102.4 103.2
February 102.4 102.2 102.4
February 102.4 101.6 102.8
February 103.8 102.6 103.2
February 102.8 101.6 102.8
February 102.2 101.2 102.6
February 101.4 102 101.2
February 103.4 102.4 102.6
March 1 103 102.6 102.8

An inspection of the above temperatures shows no reaction in
any of the pigs following the injection of the virus.

On February 19 two pigs were brought to the experimental pens
and placed in infected pens with sick pigs. They were kept in in-
fected pens for a period of thirty-eight days. At no time were the
pigs off feed. It had been forty days since these pigs received seruin
until they were exposed to infection.

March 3 two pigs were brought to the experimental pens and
were given 14 cc. of fresh virus. On March 4 three more pigs were
inoculated with virus and placed in pens with those inoculated on
the 3d.

Temperature record:

Date No. 465 No. 466 No. 467 No. 464 No. 468
March 7 - 103.8 104.6 104.8 105 104.8
March 9 104.8 107 105.4 106.6 106
March 10 103.4 106.2 103 105 104.6
March 11 105.4 104.8 104 107 107
March 13 105.1 106.8 103.2 107 105.4
March 15 103.6 105.2 104.6 106.4 105.6
March 16 ... 102.8 106.2 X 106.6 106.2
March 17 ... 103.4 105.4 103.2 106 106.2
March 18 .. 103.2 106.6 103.2 107 105.6
March 20 ... 101.8 106.8 103 106.2 105.2
March 22 .. 102.2 103.8 102.8 104 102.4
March 24 ... X 103.3 - X 103 . 104.2
March 25 ... 105 104.4 X 103.6 104.6
March 26 dead dead

Notes.—Pigs 465 and 467 appeared normal on March 28 when
they were taken out of the experiment. On April 5 pig No. 468 died.
Postmortem showed hog cholera lesions and pneumonia complica-
tions.

An inspection of the temperature records shows that all of the
pigs reacted to the inoculation of virus. The temperatures of 465 and
467 reached normal conditions after about thirteen days. Postmor-
tem showed typical lesions in 466 and 464, while pneumonia comph-
cations were very pronounced in No. 468,
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On March 15 two pigs were brought to the experimental pens
and cach given %% cc. of virus and placed in clean pens for observa-
tion. March 19 both pigs were off feed.

Date No. 472 No. 473
March 105 102.6
March 106 101
March 106 101
March 106 102
March dead

Postmortem showed cholera lesions were developed in pig No.
472. Pig No. 473 died on March 25, but no cholera lesions were found
on postmortem.

On March 31 two pigs were brought to the pens. One of the
pigs, No. 492, failed to receive any serum on January 10, and at this
time was given serum-alone treatment. The other pig, No. 471, had
received serum on January 10. Both pigs were placed in a very dirty,
badly infected pen, They were fed shelled corn on the floor in order
to insure their picking up all the infection possible. These pigs were
kept under observation until April 20, when they were taken out of
the experiment. During the twenty days these pigs were not off feed
and had gained in weight at the end of the observation period.

Two pigs were given the serum-alone treatment on April 24,
1916. At this time the pigs weighed about 80 pounds each. On June
26 these pigs received 34 cc. of virus subcutaneously., The following
notes indicate the result of the inoculation:

Date No. 35 No. 36
TN 30 e e s normal normal
July 108 107
July 3§ 107.8 107
July 7 107.5 107
July 8 107.8 dead
July 9 ... 105.2

dead

July 10

Postmortem lesions showed that both had well developed cases
of cholera, complicated in No. 36 with pleurisy. Virus was adminis-
tered sixty-three days after the serum treatment.

A revicw of the results of this test shows that the administration
of 14 cc. of virus did not produce marked symptoms of cholera either
sixteen or thirty days after vaccination. Exposure of vaccinated pigs
in infected pens (two pigs), begun on the fortieth day after vaccina-
tion, was without results. Pigs inoculated on the fifty-third and fifty-
fourth days following vaccination were susceptible to cholera. All
pigs of this lot showed marked infection, except No. 467, and three
died from cholera. The very lingering type of cholera seen in No.
468 showed that this pig probably either had considerable natural re-
sistance or else was protected to some degree by the serum given on
January 10. Two pigs were inoculated on the sixty-sixth day follow-
ing vaccination, but only one showed any result from the infection.

Of the pigs brought in on the eighty-second day, only one had re-
ceived the serum. This pig was exposed to severe infection, but had
showed no infection after twenty days observation.

The virus used in this work was in each case fresh, potent virus,
and it is quite likely that more of the pigs would have survived ex-
posure to infection in pens than survived the infection of virus, and
it is quite likely that more of the pigs would have survived exposure
to infection in pens than survived the infection of virus in ¥ cc.
doses subcutaneously.

Experiment No. 3. On June 28 sixteen pigs were treated with
serum-alone. The serum used was from two laboratories. These will
be designated as No. 1 and No. 2.



14 Oklahoma Agricultural Experiment Station

The following table will indicate the treatment for these pigs:

Serum
Weight Given Source
50 1lbs. 30 cc. No. 1
60 1bs. 30 cc. No. 1
55 1bs. 30 cc. No. 1
65 lbs. 30 cec. No. 1
55 lbs. 40 cc. No. 1
80 1bs 40 cc No. 1
60 lbs 30 cc No. 2
75 lbs 40 cc No. 2
70 Ibs 60 cc No. 2
65 1bs 60 cc No. 2
55 lbs 30 ce No. 2
50 1bs 20 cc No. 2
60 lbs 30 cc No. 2
60 lbs 30 cc No. 2
65 lbs 39 cc No. 2
65 lbs. 30 cc. No. 2

Hogs numbered 59 and 60 rececived larger doses than other hogs
of the same weight, the object being to see if immunity could be in-
fluenced in any appreciable degree by size of dose.

On August 9, or forty-two days after giving serum-alone treat-
ment, pigs 48, 49, 61 and 66 were brought to the experimental pens.
Two of the above pigs were immunized with serum No. 1, and two
with serum No. 2. Each of these pigs reccived subcutaneously 15 cc.
of fresh virus. Result: Pig 61 died on September 3, Pig 48 died on
September 11, and pig 66 died on September 1. Pig No. 49 recovered
from a light infection with cholera.

A second lot of pigs was brought to the pens on August 21, Two
were vaccinated with serum No. 1 and two with serum No. 2. Pigs
47 and 65 were given serum hypodermically. Pigs 45 and 53 received
virus in feed and water. Result: Both pigs that received virus sub-
cutaneously died of cholera, No. 65 on September 4 and No. 47 on
September 9. Both pigs receiving virus in feed survived, although
both of them showed light infection from the eighth to the twelfth
day after exposure.

On August 25 a third lot of pigs was secured. Two of these pigs,
Nos. 56 and 46, were inoculated subcutaneously with 15 cc. of fresh
virus, and Nos. 51 and 64 reccived fresh virus in feed and water, Re-
sults: The two pigs receiving virus subcutaneously died of cholera
on September 15. The two receiving virus in feced were slightly af-
fected, but soon recovered normal condition.

On September 10 the remaining hogs were brought to the experi-
mental pens. They were treated as follows:
No. 62, placed in an infected pen with sick hogs.
Nos. 59, 60 and 63 were each given 15 cc. of preserved or
treated virus.
These hogs were all normal on September 25, when the hogs
were removed from the experiment,

Discussion.—All of the hogs in the experiment received the se-
rum-alone treatment, but when brought to the experimental pens they
were infected by two methods, one was to inject the virus subcuta-
neously, the other was to scatter virus in the pen and troughs. Four
that were infected forty-two days after serum treatment were all
susceptible to cholera, and three of them died. All were inoculated
subcutancously with 75 cc. of virus. The second lot of pigs received
virus fifty-four days after the serum-alone treatment. All were sick,
the two receiving virus subcutaneously died, while the two receiving
the virus in feed were only slightly affected. The third lot received



Immunizing Against Hog Cholera 15

virus fifty-eight days after serum treatment, the two receiving virus
hypodermically died of cholera, the two receiving virus in feed were
only slightly affected. The fourth lot of four hogs brought in were
exposed to cholera seventy-four days after the serum treatment. One
was placed in an infected pen with hogs that were very sick, and later
died from cholera, while the remaining three were each infected with
what is known as treated virus. The hog exposed in the infected pen
was off feed two or three days, while the hogs receiving the treated
virus showed no symptoms of any infection.

Hogs were lost in this experiment forty-two days after the serum
treatment when inoculated subcutaneously with fresh hog cholera
virus, while they were able to withstand exposure in infected pens for
seventy-four days after serum-alone treatment, Practically no differ-
ence was noted in the potency of the source from the two laboratories
designated as No. 1 and No. 2.
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