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IMMUNIZATION OF SWINE AGAINST HOG CHOLERA. 

J . W. Oonnaway. Veterinarian, Oollege of Agriculture and Experiment Station, 
University of Missouri. 

Gentlemen of the Live Stock Breeders' Association: 
The economic relation of "hog cholera" to the swine industry 

is so important that the discussion of this subject is always in 
order at a meeting of this kind; and I am glad to be able to give 
you some hope that the losses from this plague will in the near 
future be greatly diminished by means of "preventive inoculation." 

With the possible exception of tuberculosis, the "infectious 
diseases of swine" have engaged the attention of the farming pub
lic and of veterinary scientists to a greater extent than any other 
disease affecting farm animals. 

Nearly thirty years ago, and before the organization of the 
United States Bureau of Animal Industry, the Commissioner of 
Agriculture caused important investigations to be made into the 
nature of these diseases. Dr. D. E. Salmon, who was laterap
pointed Chief of the Bureau of Animal Industry, Dr. James Law of 
Cornell University, and Dr. H. J. Detmers were appointed to carry 
on investigations, independently, in different parts of the country. 
The reports of their investigations left but little to be added in 
the way of description of the gross objective features of the dis
ease or diseases, which we now know as "hog-cholera" and "swine 
plague." Each of the above named investigators conducted bacterio
logical researches, but the results of these furnished no conclusive 
evidence as to the true cause of the disease, or a safe basis for 
"inoculation" or "vaccination" methods. 

Since the organization of the Bureau of Animal Industry, work 
along this line has been prosecuted with vigor, first under the ad
ministration of Dr. Salmon, by Drs. Theobald Smith, V. A. Moore, 
Kilbourne, De Schweinitz, Schroeder, Dorset and Niles; and more 
recently under the present Chief, Dr. Melvin, by Drs. · Dorset,Bol~ 
ton, Niles and McBryde. 
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Investigations have also been carried on at a number of State 
Experiment Stations, of which I may mention South Carolina, un
der Drs. Bolton and Niles; Nebraska, under Dr. Billings, and later 
by Dr. Peters; Indiana, by Drs. Craig and Bitting; Arkansas, by 
Dr. Dinwiddie, and at our own Station here in Missouri. 

Abrief review of a part of this work is pertinent, and I trust 
will, 9~ instructive. Much of the painstaking work that has been 
done has not, 'from a practical point of view, been rewarded with 
fruitful results; and some of it, which for a time gave promise of 
supplying an effective method of preventing hog cholera, proved a 
disappointment when put to a severe practical test. Such re
searches, however, are not without value; they are often necessary 
steps in discovering the true road to success. 

In the earlier investigations of the Bureau of Animal Industry 
a bacillus was discovered in the blood and organs of hogs affected 
with cholera, that was regarded by Salmon and Smith as the speci- , 
fic cause of the disease. This bacillus was a short rod-like organism . 
with rounded ends and provided with delicate hair-like processes, 
the rapid vibrations of which cause the bacillus to move about ac
tively in the culture fluid in which it grows. Later several investi
gators in this and other countries found the same bacillus so con
stantly associated with hog cholera that it was generally accepted 
as being the true cause of the disease. As to its disease producing 

, powers, it was found that a very small quantity of an artificial cul
ture of the germs, injected under the skin of rabbits, would cause 
death within a week or ten days; and when injected into the veins 
death resulted within 48 hours. It was also found to be fatal to 
guinea pigs, mice and pigeons. Swine die very promptly when in
oculated intravenously with fifteen to thirty drops of a fresh growth 
of the germs; but as a rule, they do not die when injected simply 
under the skin. "Cultures freshly obtained from diseased animals 
are more virulent than those which have been grown for a con

,siderable time in artificial media." This bacillus was found in hogs ' 
presenting the common type . of the disease, viz. : Congestion and 
ulceration of the bowels, congestion of lymph glands, enlarged 
spleen, haemorrhagic spots on kidneys, etc. 

Later in the investigations of the Bureau an outbreak of hog 
cholera was encountered in 'which the prominent feature was an 
infl~mmation of the lungs' (a broncho-pneumonia), along with some 
of the disease changes seen in the usual type of cholera. In the 
tissues of the .affected animals that'were examined, the hog cholera 
bacillus as described above was not found,-but a short, oval bac-. 
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terium was discovered which does not have the delicate hair-like' 
appendages with which the hog cholera bacillus is provided, and 
does not have the power of moving about in the fluids in which it 
grows, and when staining fluids are applied to it, the ends or poles ', 
of the bacterium become well stained, while the central portion re
mains unstained. This discovery led to the conclusion that we have , 

Ino ulallnl!' a pig nga.lnst JIog Cholera, Veterln ry D parlment, Missouri Exp rlment 
Station, 1907-8, 

in this country two highly inf ctious diseas's of swine instead of 
one. To the disease which app ar d to be caused by the newly 
discovered bacterium the name "Swine Plagu " was. applied. It 
was found, however, that cultures of this microorganism from dif
fer nt sourc s were quite variable in their action wh n inoculated. 
into experiment animals. In som cas s a rapidly fatal septicaemia,. 
"blood poisoning," was produced in rabbits; while in oth r cases 
no serious illness result d; and esp cially w r th ffects on swin , 
doubtful when cultur s of the g rms w l' inj cted subcutaneously,. 
and the feeding of cultur s, 01' even of the vise ra of inoculated 
rabbits proved negative. 

"Injection of the germs directly into the circulation is usually, 
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fatal when virulent varieties are employed." "When the bacteria 
are injected directly into the lung tissue through the chest wall 
death may follow in 16 to 24 hours, or life may be prolonged and ' 
a severe inflammation of the lungs may result." 

. Following these investigations, efforts were directed towards 
discovering effective means of immunizing swine against the dis
eases mentioned:-

Experiments were made to determine whether the bacteria 
described could in any way be utilized as a vaccine against these 
maladies. Success in this d:irection had been attained in other dis
ceases; for instance, in "anthrax" and in "black-leg." Domesticated 
:rabbits, having shown a susceptibility to the pathogenic action of 
the swine bacteria mentioned, these animals were used mainly in 
the laboratory experiments, and it wa's found possible to produce 
.a considerable degree of resistance in these animals against the 
"" hog-cholera" and "swine-plague" bacteI;ia, that had been cultivated 
artificially, and the same was also true in the case of swine; but 
when the hogs, which had bee~ immunized against the bacteria 
grown artificially in the laboratory, were exposed to natural out
breaks of cholera they showed no great resistance to the disease; 
and for practical ends these measures failed. 

The "toxins" or poisonous products produced by the bacteria 
during their growth were next tried as immunizing agents. Dr. 
Von Schweinitz separated from artificial cultures of the hog-cholera 
bacillus, and the swine-plague bacterium, certain chemical sub
stances (alkaloids and albuminoid products) some of which he 
found to be poisonous, and with which he produced with graduated 
doses a certain degree of resistance against the usually fatal doses, 
that is, in small experimental animals-guinea pigs. Both he and 
the Chief of the Bureau felt greatly encouraged, and were led to 
think that in the use ' of these chemical substances a practical 
method of preventing these diseases would be found. The chemist 
mentioned even produced a substance by purely chemical methods, 
without the intervention of the bacteria which seemed to have 
the same action as the substances isolated from the bacterial cul
tures. Later events, however, demonstrated that none of these 
substances could be depended upon to produce immunity in swine 
against the natural disease. 

Following this, the investigations were directed toward the 
production of an "immunizing or antitoxic serum" by the in'ocu
~ation of horses and cattle with gradually increasing doses of the 
cultures of hog cholera and swine plague ba~teria, somewhat in 
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the manner of the production of the "antitoxin," which is used so 
successf~lly in human practice against diptheria. Extensive ex
periments were made by Drs. De Schweinitz, Dorset and Niles of 
the Bureau of Animal Industry and by Dr. Peters of the Nebraska 
Experiment Station. The reports that were issued in regard to the 
experimental work and practical tests indicated for a time that a: 
practical solution of the problem had been attained. But, unfor
tunately this method in the end failed to meet the requirements.*' 

The reason for the lack of success in the above mentioned ex
periments is now very plain; and is this: The Prime Caw;e of the 
disease lwd not been discovered; and the several invest~gators had 
been working with bacteria which play only a secondary role in 
producing the phenomena observed in hog cholera (and probably 
swine plague).* 

The unsatisfactory results in attempting to produce immunity 
by means of the bacteria mentioned, as · well as other facts, in re
gard to these bacteria, which were observed in the various investi
gations, led to some doubt as to the so-called hog cholera germ be
ing the tr~e cause of the disease. It had early been observed that 
the high degree of infectiousness of the disease, under natural con,... 
ditions, and the well marked virulence of the blood of diseased ani
mals, was out of harmony with the low virulence of the germs which 
had been isolated, and charged with being the cause of the disease~ 
But as these germs were so constantly associated with the disease 
and were more virulent than any other forms that were occasion
ally found, it was rea~onable to regard these as the c~use, and te> 
ascribe their low virulence to the unnatural conditions of their 
growth in artificial media. This view, however, was not entirely 
satisfactory; and experiments were made to determine whether the 
infectious blood contains some undiscovered element that is cap
able of producing the disease, when all the so-called hog cholera 
germ'S are removed. Accordingly a quantity of highly infectious 
hog cholera blood was passed through a very fine porcelain filter. 
A careful examination of the blood after filtration proved that no 
bacteria were present, that could be discovered by our present 
microscopical and bacteriological (cultural) methods. But the in
jection of this filtered blood beneath the skin of swine proved that 

·In dermany, Wasserman and Osterag, working on the same line with the disease, 
"Schweine seuche, " which corresponds to the American swine plo.gue, claim to have pro
duced a protective serum which is now in very large use in that country; being actively 
promoted by a private commercial concern which manufactures it, The reports from dis
interested veterinarians, however, indicate that this method ho.s not proven an unquali
fied success, The chances of success are more favorable.1n the case of the Germ,an swine · 
plague, since it is not so frequently complicated with hog cholel'a. 
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( it had not lost its virulence. It caused sickness when inj ected into 
, pigs, . and the disease produced was identical with that caused by 
\ inoculation of unfiltered blood, and similar to acute cases of the 
:.natural disease. It was also shown that the disease thus produced 
'. could be transmitted from animal to animal without dimunition of 
,virulence, by artificial inoculation of the blood, also that the dis-
ease produced by this filtered blood was contagious to other swine 
by ordinary exposure, as in cases of natural outbreaks of cholera. 

· It was thus proven that there exists in the blood of hogs affected 
, with cholera some living organism that had previously been over
· looked, and which the evidence, now adduced, seems to prove is 
, the essential cause of hog cholera. All attempts to cultivate this 
invisible microorganism by artificial laboratory methods have fail
ed, and the inoculation of rabbits and guinea pigs show these small 

· experimental animals to be insusceptible. Inoculations which we 
· have made at this Experiment Station on horses and cattle with 
· unfiltered infectious bloOd from swine affected with acute cases of 
cholera produced no marked ill effects on these animals. The pig 
alone seems to be susceptible to the pathogenic action of this new

, ly demonstrated "hog cholera-virus;" and swine alone must be 
· used in testing the efficiency of any method that is proposed for . 
, immunizing against hog cholera. The above facts have in part led 
to experiments on immunization which depends upon the use of 

.' the blood serum of swine, that have become immune to cholera, and 
, the immunizing power of which is greatly increased by subsequent 
,inoculation of the immune animal with large quantities of virulent 
'blood. 

In a number of the infectious diseases, the fact has been de-
monstrated that when an animal recovers from an atta,ck of one 

, of these maladies it is, as a rule, immune to further attacks of the 
· same disease. And it has been proven in certain of these diseases 
: that an anti-toxic substance is developed which has the power of 
, counteracting in some way the action of the disease producing 
I. germs ; and, as mentioned in the case of diptheria, this substance 
.' can be produced under certain conditions in one animal, and ob
, tained ·for use in protecting another animal from what might .other
'wise prove a fatal attack. It is well known that a hog that has 
once recovered from an attack of cholera proves very resistant 

.' when exposed again to the disease. It was then reasonable to 
, suppOse that the blood of the recovered hog contains an anti-toxi~ 
in suffic~ent quantity to protect itself against future attacks; that 

"is, to maintain its own immunity. Whether the blood of the ordi-
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nary immune hog contains this "anti-toxin" "in suffiCient quantity 
to protect another susceptible hog against the disease, by use of 
the small quantities of serum that would be practicable to use, was 
a matter to be decided by actual experiment. The United States 
Bureau investigators, Drs. Dorset and Niles, found that no great 
degree of protection was produced by this means. And in some 

I_o't1. Pi gs 1 L0 8 " vflcclnl1teel ." Pigs A and B not vflccJnnted. Pi gs A nnel 8 d'lecl. All 
s \' r Iy x pose,\ Lo ohol eru, Pi gs 1 to 7 nil r moJn dwell. 

inoculations in an outbreak in Cooper county, I fourrd that no ap
preciabl resistance was obtain d. The Bureau workers found, 
how v r, that th protective pow r of the blood could be greatly 
increased by a proc ss of "hyperimmunization," that is, by in
()culating an immune hog (on that had b n through an attack of 
the dis as ) with large quantities of -:;irulent blood. It was found 
that the ordinary immune hog can resist amounts of diseased blood 
suffici nt to kill s veral hundr d non-immune hogs; and that after 
this treatmnt the blood of these "hyp rimmunized" hogs had in 
many cas s well marked protective properties, as was shown by 
t h simultan ous inoculation of swine with c rtain quantities of the 
s rum (20 to 60 c. c.) and of virulent blood (1 to 2 c. c.). 

At the request of Dr. Melvin, Chi f of the Bureau of Animal 
Industry, we have b n co-operating with the Department in put
ting this method to a practical test; and it is to this work that r 
shall now call your attention: 

To carry out our experiments prop rly it was necessary to 
secure hogs that were susceptible to the disease and were in a 
'healthy condition. We bought in the latter part of September a 
lot of pigs, 41 in numb r, that were raised on a farm that is well 
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isolated from the main highways over which hogs are driven and 
hauled to market; and is thus well situated to avoid an invasion 
of the disease. The owner claimed that hog cholera had not been 
on the farm for a great many years. Moreover this farmer was 
not in the habit of buying many breeding hogs for improvement of' 
his herd. He was content to add a male hog every two or three 
years. By this means his herd had escaped cholera for many years. 
and was probably more susceptible to the disease than many of the: 
herds of the country. To be well assured that the hogs were 
healthy they were kept under observation for sometim~ before the· 
immunizing experiments were begun. 

To test their suceptibility, and at the same time to secure fresh 
virulent blood for use in connection with the immunizing experi
ments, two of the hogs were inoculated with virulent blood that 
had been preserved for some time in sealed tubes. Both these pigs. 
died. from an acute attack of ho2' cholera, thus showing the prGb
able susceptibility of the entire lot. 

The remaining hogs were divided into four lots and placed in 
separate but adjoining pens, with close board partitions between. 
The north end of the pens was well sheltered and the south end 
exposed to the sun and weather. Close-mesh chicken wire was put. 
over the exposed portion of the pens to prevent birds or dogs from 
carrying infection out or into the experiment pens. So far as the 
hogs were concerned the conditions of shelter, exposure, food and 
general care were the average 0:£ those found on stock farms. The 
test was designed to meet practical conditions. 

A summary of the results of the inoculation of those four lots 
is as follows: 

In lot I (pen 3) 10 pigs, weighing 40 to 60 pounds, were' 
placed. October 22, .8 head were injected with 20 c. c. of serum 
B. A. I., from hyperimmunized swine. At the same time each hog
was injected with 1 c. c. of fresh virulent hog cholera blood. Two, 
pigs received no treatment, but were left to determine whether the· 
disease would spread from inoculated hogs to 'those not inoculated. 
Another pig was inoculated with the infected blood, used on the 8' 
head mentioned, to determine whether it was virulent. This pig 
was put in a pen well isolated from the others, and died November 
1 from symptoms of cholera, which was confirmed by the post
m.ortem examination. , November 27, one of the "check" pigs that 
had not been inoculated with serum or . virulent blood appeared 
sick. Two days late,r~, . one ' of the v~cinated pigs of this lot was 
aJso sick. The check pig. died after . ~a· very lingering illness. The 

" ,. _, .' . .'. ' ,I : . • '. . -, ," " . ,_ . . 
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vaccinated pig also died at a still later date from an abscess, and 
there may be doubts as to whether this pig was affected with 
cholera, although there can scarcely be any doubt in regard to the 
check pig. The infection probably did not come in this case from 
the inoculated pigs, but from lot 4, as shall be explained later. All 
the other pigs of this lot remained perfectly healthy, including one 
of the check pigs which had not been inoculated. On December 
10th all the pigs of this pen were exposed to the natural disease, 
by placing two sick pigs from a natural outbreak of the disease in 
the pen with these animals. One of these pigs died the 24th and 
the other on December 28th. A post-mortem examination showed 
a mixed type of cholera and swine plague. These pigs were under 
daily obs n'atiol1, and up to January 24th .no ill eff ets were seen 

JAlt 2, PI II'A 1 to 8 ",' ocelnot d: " nIl \'cmnln db nlthy. PIgs A Qnd B. not YlIcclnnted. dle<l 
(rom cholem . All sev I'ely XDOS d to C/JOltll'lI, 

from this exposure. On this date, two pigs of this lot were· fed 
viscera obtained from hogs, which had died from a natural infec
tion of cholera, on a farm several miles from the Station. The 
feeding of the diseased organs had no bad effect on the vaccinated 
pigs mentioned, and none of the other vaccinated animals exposed 
to them have shown any signs of illness up to the time of issuing 
this report. 

Lot 2-Lot 2 included 10 pigs, weighing from 40 to 60 pounds, 
eight l of these were inj cted with 20 c. c. of the protective serum 
(B. A. I.), and hnultan ously with 2 c. c. of fresh virulent hog 
cholera blood. A la.rgel' quantity of diseased blood was 'used in 
this case to detel'min th protective power of the serum, with 

~-2 
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varying doses of the infection. This blood was shown to be viru
lent when used on pigs not protected with serum. These inocula
tions were made October 22. As in lot I, two untreated check pigs 
were~laced in the pen. Up to November 16, twentY.,.five days af
ter inoculation, no disease was observed in any of the pigs. On 
thIs date one of the pigs which had not been vaccinated became 
sick al1d died on November 24th, after an illness of eight days. 
The symptoms and post-mortem examination showed the presence 
of cholera. On November 22nd, the second check pig became sick 
and was killed December 2. Post-mortem examination showed hog 
cholera lesions. The check pigs, it is certain, did not contract the 
disease from the pigs of the same pen that had been injected with 
both serum and diseased hog cholera blood-but probably got the 
infection from an adjoining pen (see lot 4). December 10 all the 
vaccinated pigs were doing well. None had shown any signs of 
illness. On this date two sick pigs from an infected herd were 
put in this pen. Two days later one of them died. The other, 
after several days' illness, recovered. This exposure caused no ill 
results to the vaccinated pigs. On January 24 two of the vaccinated 
hogs of this lot were fed diseased viscera from the same source as 
that mentioned under lot 1. No ill effects resulted to the animals 
fed, nor to the other pigs exposed to them. All of these vaccinated 
pigs are, at the present time, alive and in thrifty condition. ' 

Lot 3 (pen 4) contained eight pigs-weight 40 to 60 pounds. 
October 22, each pig was injected with -20 c. c. serum from same 
source as that used in lots 1 and 2, but the infected hog cholera 
blood that was injected at the same time was not freshly collected, 
but had been preserved for some time in. sealed glass tubes. This 
was sent to us by Dr. Niles of the Bureau; but I was advised later 
by Dr. Dorset Of the Bureau not to use this on account of an un- . 
favorable report that had been received. T.he unfavorable results 
were at this time thought to be due to changes that had taken 
place in this old infectious blood. I deemed it important, however, 
to test this preserve blood since in practical work in the field, it 

. is often inconvenient to obtain fresh infected blood each time it is 
needed. Moreover the delay of a week or more in securing fresh 
infection may at times prove a serious delay. In this lot, three 
pigs were inj ected with 1 c. c. of the "preserved" infection and 
five pigs received 2c. c. N o ill effects were observed from the 
inoculation of the serum or from the preserved infectious blood, . 
in the different quantities mentioned, when the immunizing serum 
.and the infected blood were used simultaneously. To test the 
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virulence of the "diseased" blood, another pig was inoculated with 
2 c. c. of the same preserved infectious blood (without the simul
taneous injection. of the "protective serum"). This pig died 10 
days later from an acute haemorrhagic type of cholera. 

J..o t8 , PillS I to8nll"\'llcclnl\ted"and~ vOI'ol), xpos'oc1 to bogcbol cl'I1, NOl/ebccnmes l ck, 

The vaccinated pigs which had also been injected with the 
sam diseased blood showed no signs of illn ss. On December 2, 
our records show that all the vaccinated pigs of lot 3 have remained 
in good health from date of inoculation, fifty-one days before. De
cember 12, all the pigs of lot 3 w re exposed to natural hog cholera 
infection by putting in the same pen a pig that was suffering from 
the disease. December 28th the sick pig m ntion d died. The 
autopsy showed the ha morrhagic type of hog cholera, complicated 
with broncho pneumonia (swine plague). Decemb r 29, two more 
sick pigs from an infected h rd wer placed in this pen. Both these 
recover d. Up to January 24th, none of the vaccinated pigs had 
shown any sign of illn ss. On this date two of the vaccinated pigs 
of this lot wer f d diseas d visc ra-sple n, liver, and intestines, 
from pigs that had di d from th natural attack of cholera. Jan
uary 28th, through a misund rstanding on the part of the assistant, 
this entire ~ot, including the two that were f d the viscera, wer 
inoculat d two days later with 1 c. c. ach of infect d blood, from 
a pig that had 9i d from a natural attack of cholera,'" and in which 
the typical lesions of the disease were found; as ulceration of the 
bowels, nlarged spleen, swollen and haemorrhagic lymph glands, 
and haemorrhagic spots on the surfac of the kidneys. Nothwith
standing this v ry sev re exposure not one of these vaccinated pigs 
has shown the slight st symptoms of illn ss of any ldnd. 

• ntl'Y laJ'k 11 rd, 
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Lot 4 (pen 1). -In this lot were nine pigs, varying in weight 
from 35 to 70 pounds. Six of the smaller ones averaged about 50 
pounds; the three larger ones were gilts, one of which was preg
nant. 

This lot of hogs was used in an experiment to test the "im
munizing value" of the blood serum of a hog that had become im
mune to cholera through a natural attack of the disease; and had 
been fed from time to time over a period of two years with la~ge 
quantities of viscera (spleen, liver, intestines and kidneys) , from 
hogs affected with cholera (from natural attacks ) , with the view 
of increasing the acquired immunity. It was to be presumed that 
an animal so treated would acquire some degree of "hyperimmun
ity" and would produce a more potent serum than the ordinary 
"recovered" immune. 

Octo be?' 22 six of the smaller hogs of lot 4 ,,,e1;e injected with 
20 C.c. of freshly drawn serum, from the "viscera-fed immune" 
mentioned, 'at ,the same time these six hogs were injected 'v1th 
virulent hog cholera blood; three with fresh hog cholera blood 
from the same source as that used on lots 1 and 2. The other three 
were inj ected with preserved hog cholera blood from the same 
source as that used on lot 3. The infectiousness of this blood was 
shown by its fatal effects on two pigs that were injected with this 
alone, and isolated from any other source of infection. 

Novembe-r 4, thirteen days after the vaccination of the six pigs 
of the above lot, three of the vaccinated pigs seemed to be skk, 
and seven days later (November 11), one of the sick vaccinated 
pigs died; this one had been injected with 20 c. c. of serum from 
the "viscera-fed" immune -hog, and simultaneously with 2 c. c. of 
fresh infected blood. The autopsy showed -an acute haemorrhagic 
case of hog cholera. The other two sick pigs recovered; one had 
been inj ected with 1 c. c. of the f1'esh virus, and the other with 1 
c. c. of the preserved virus. The remaining three vaccinated pigs 
never showed any signs of illness from the simultaneous injection 
of virulent hog cholera blood. One of these pigs received 2 c. c. 
of the preserved blood; another, 1 c.' c. of preserved blood, ,vhile 
the third received 1 c. c. of the fresh virus. -

The two "check" pigs, and the pregnant sow, which had been 
left in the pen, and had not been injected with either serum or in
fectious blood, all contracted the disease in the natural way by 
simple exposure to the sick vaccinated pigs. The first signs of ill
ness in these "check" pigs occurred on November 16th, twelve -days 
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after the first symptoms of sickness were observed in the vaccinated 
pigs. Three days later (November 19th) the remaining non-vac
cinated hog was "off feed." November 21 the pregnant sow abort
ed. On November 23, after an illness of several days, one of these 
sick pigs died, having shown during this time the usual symptoms 
of cholera; as, loss of appetite for food, great thirst, emaciation, 
great weakness, unsteady gait, shivering as if cold, tendency to 
burrow under the bedding. The autopsy showed: congestion of 

Lot ·J. PJ gH 1 toO \,.tCCllil1t NI from "" llcer a t <1 " 1lltl11lll1e-pJ g No . 6 (li ed . Nos. J, 2 und 8 
,. l11aln ot! il enltby, 8 and 4 Sick, but I' co\'~red . Plis A , B nnd U not 

vncc lnatec1. A II tb ese" hecl{" pigs di ed . 

the lymph glands, small blood spots (petechiae) on the serous coat 
of th small int stines and on th kidneys-a number of small 
ulcers on th mucous surfac of th blind gut (caecum); mucous 
surfac of th int stines gr atly congest d; small blood spots 
(petechiae) on the p ricardium; the lungs were in fair condition. 
Novemb r 26 ch cl pig No. 2 was desp rately sick, and was 
slaughtered to obtain blood for experimental purposes. The au
topsy notes are v ry much lik thos reported above, except that 
th spleen was more enlarg d and the lungs showed a .slight in
filtration at the inferior bard 1's of the anterior lobes. N ovemb l' 

30 the third non-vaccinated sow di d; this was the sow that had 
aborted. 

The three vaccinat d hogs that showed no signs of the diseas 
w r thus continuously expos d for twenty-six days or more in 
v ry close contact with th hogs suffering from the disease. These 

"To t il tJ'm r Issulng thIs r p rL Lb ~ pigs hlw r mnlned in. the snmo p 11 ovor 150 
(1ays and h(l shown 110 ,,16 nc of 1 kl1 88. 
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and the two recovered pigs were further exposed by putting with. 
them December 9th a sick pig from an outside pen. This pig re
covered after a ptolonged illness. In the meantime it had doubt
less added considerable infectious· material to the pen. No harm. 
came to the vaccinat ed pigs from this additional exposure. 

January 24th one of the recovered pigs and one that had never' 
shown any symptoms of cholera, in lot 4, were fed viscera (spleen, 
liver, intestines and kidneys) obtained from hogs that had died · 
from cholera in a herd suffering from a natural outbreak of the 
disease, and in which both the hog cholera and swine. plague types 
were present. 

The two pigs that were fed the viscera suffered no ill effects .. 
nor did the other vaccinated pigs of the same lot that were exposed. 

In lot 4 it will be seen that only one of the six vaccinated hogs 
died, and three showed no illness, while five non-vaccinated hogs of 
the same breeding that were inoculated or exposed to the same in
fection died. It therefore seems that the serum used in this case 
had some power. to protect against the disease. Its potency, how
ever, was not as great as the serum obtained from supply animals 
made "hyper-immune" by hypodermic inj ection of a large amount 
of infectious blood, as is shown by comparison of lot 4 with lots 
1, 2 and 3. In the last named lots of 24 pigs only one showed any 
signs of sickness. This one in lot No. I, died after a very linger
ing illness. A large abscess had d~veloped under the throat. While 
the symptoms indicated a case of cholera, the post-mortem in this 
animal gave no clear evidence that the death was caused by this 
disease. The non-vaccinated animals in these lots, with the excep
tion of one check pig in lot 1, died from the disease. This one at 
no time showed the slightest illness. The reason for this resist
ance of the non-vaccinated pig I am unable to explain. Such oc
currences, however, are observed in natural outbreaks of the dis
ease. I think it very probable that the check animals which died 
in pen 1 and 2 contracted the disease from infection carried into 
these lots .from lot 4 by the attendant, who, in feeding and caring 
for these pigs passed from pen to pen without any disinfection of 
his shoes. This was done intentionally (after the outbreak of the 
disease in lot 4) as it was evident that the opportunity for infect
ing the "check" pigs in lots 1 and 2, in other ways, from lot 4 
would throw doubt on any conclusion that these "check" pigs con
tracted the disease from the vaccinated pigs of their own lot, 
should the latter remain healthy. In this way a greater exposure 
of all the vaccinated pigs was made than was at first planned: 
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We may also regard the sick pigs of lot 4 as "checks" on the 
value of the serum used in lots 1, 2 and 3, since the source of the 
infection in lot 4 was from the diseased blood used in the other lots. 
I am confident that all of the pigs in these several lots had far 
greater opportunities for contracting the disease than ever occurs 
jn a natural outbreak of cholera. 

We had an opportunity of still further testing the value of the 
"hyperimmunized" serum in an outbreak of cholera in the State 
farm herd, into which the disease had been introduced by some 
hogs of the "show herd" which had returned recently from the 
State Fair. A few days after the return of these animals one of 

Ig . 5. Hog chol rlL ul cers-lut s tIll s-Vet. Dept. Mo. Exporlment StatIon . . 
them, the Berkshire herd boar, died somewhat suddenly. The 
h rdsman, not suspecting an infectious disease, and thinking th 
animal had probably been injured or over-heated, did not call my 
attention to the matter for several hours after the animal had di d; 
and it was impossible to give a positive diagnosis of the case, since 
decomposition was well advanc d before th examination was mad. 
My suspicions, howev r, were aroused that the case was one of 
acute hog cholera. These "show hogs" had been unload d in an 
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hiclosure where the general farm herd ran from time to time. 
On November 8 a Duroc gilt that had been exposed with a number 
of others upon these grounds, died during the day. The autopsy 
showed highly injected lymph glands, enlarged and soft spleen, 
great congestion of the mucous membrane of the intestines. Two 
days later a Duroc sow, "Nokomis," that had been at the State 
Fair died. The post-mortem examination of this animal gave evi
dence of cholera. Novembel~ 13 we inoculated 27 of the choicest 
of the breeding herd with mixed serum supplied by Dr. Niles from 
some of the Bureau's hyper-immunized hogs. In addition to this 
we inoculated all of the surviving hogs that had been taken to the " 
State Fair-5 head. One of these was very sick at the time, and 
the other, her bed mate, was not eating well; making a total of 
32 of the farm animals inoculated with the above material. We 
gave to the large animais doses of 60 c. c. of the serum. This had 
no good effect upon the sick sow, "Lucy Lee," nor her bed-mate, 
"Early Rose." Both of these died from the disease. Two large 
Duroc boars and one large Poland-China sow of the show herd 
showed no signs of illness following the inoculation. They were not 
taken from their pens which were adjoining the pen in which the 
other animals died. They were also cared for by the same attend
ant who had charge of the two sick sows. 

We lost out of the 27 of the general farm herd only one large 
sow. This sow had been inoculated with only 40 c. c of the ser.Ulp. 
She was suckling 6 pigs at the time. These also died. A large 
Duroc sow, suckling 11 pigs, but which received a larger dose, 50 
c. c., and running in the same pen, showed no signs of the disease, 
"although all of her pigs " died from the disease. Another sow in an 
adjoining pen which had also received 50 c. c. of " the serum, and 
was suckling 6 pigs, showed no signs of the disease, although her 
pigs died from cholera--the pigs of all three sows went back and 
forth to infected pens near by. None of the other animals men
tioned have shown " any signs of illness. Thirteen of the choicest 
gilts were removed some distance from the grounds for further 
protectio.n.These were all inoculated with 40 c. c. of serum each. 
These animals, however, did not escape opportunities for infection, 
since the same attendant who cared for the sick farm hogs, also 
fed and watered these. Moreover some of these gilts were driven 
over the infected grounds to the pens of the boars mentioned above 
for breeding. During this time a number of hogs that were not 
inj ectedwith the serum died from cholera. Our observations show 
that the serum is not effective when inoculated into an animal whieh 
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is showing symptoms of the disease, but it shows a very high pro
tective value in preventing the development of the disease. 

A further test of the serum from the hog made "hyper
immune" by feeding diseased viscera was also made upon three 
other lots of hogs on the State farm. In one lot, No.5, consisting 
of four Duroc gilts weighing about 150 pounds each, two were in
oculated with 40 c. c. each of clear serum, and at the same time 
were inoculated with 2 c. c. of virulent blood from one of the check 
pigs that had died in lot 4 already mentioned. Two more were 
inoculated with the blood corpuscles tolerably free from serum, in 
doses of 40 c. c. each. These were also inoculated with 2 c. c. of 
the same virulent blood. One r;heck animal of the same litter was 

FIll. O. Disln! tin If tb ' till I IH t)()'I'IIL J'Y L dmwlnlf blood . 

not inoculated. All of th s animals contracted the disease, and 
all but on di d. The post-mort ms showed evidences of a very 
acute septic mia, corresponding to the haemorrhagic type of hog 
cholera. The inf ct d blood us d on this lot was not drawn under 
the most favorable condition, and there is a possibility that other 
inf ction b sid s th hog chol ra virus was also present. The ob
j ct of th ino ulations in this lot was to compare the protective 
value of 1 a1' s rum and corpuscl s. 

In lot 6, inoculat d on th same day with the same serum, were 
s ven Duroc boars. Two of thes wer inoculat d with 40 c. c, of 
the s rum, four r c iv d 30 . c.; th fifth animal, a small one, was 
quite sick at the time of the inoculation. This one received only 
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a small dose as the quantity of the serum available was not suffi
cient to give a larger dose. With this lot three hogs were not in
oculated:One,aBerkshire. boar, was sick at the time; the other 
two, a Duroc boar and a . Berkshire barrow, were not showing any 
signs of illness. All the sick animals mentioned and the two ap
parently healthy animals, not inoculated, died some time later; 
while only one of the six Duroc boars which appeared to be healthy 
at the time of the inoculation succumbed to the disease. As these 
animals were all on infected grounds and a part of them had the 
disease, the vaccinated animals were not inj ected with virulent 
. blood. 

In lot 7 were nine animals. Five Berkshire sows were inocu
lated with 40 c. c. of the serum, one Berkshire sow 30 c. c., one 
Berkshir·e gilt 20 c. c., one Poland gilt 40 c. c., one Duroc gilt 20 
c. c. As these animals had an opportunity for natural infection, 
they were not inoculated with virulent blood. N one of this lot 
died. 

In regard to the technique of collecting the serum and inocu
lating it into the hogs, the following description and theaccom
panying illustrations will help to make the matter clear: 

After the supply animal is made "hyper-immune," the collec
tion of the blood is made from the tail on account of the difficulty 
of tapping the deep-seated jugular vein. The animal is cleaned 
well and tied firmly to an operating table, made convenient for this 
work. To prevent contamination of the serum, the tail of the ani
mal is made thoroughly clean by shaving off the hair and applying 
antiseptics. A bit of the tail is then cut off and the blood collected 
from the bleeding end in a sterilized vessel, the mouth of which is 
carefully protected by a sterile towel. A cover is also drawn o'ver 
the pig in such a manner as to prevent any contamination from the 
hair and skin. After· the blood has been collected the clot is re
moveq. and the blood that remains is preserved by adding a small 
quantity of carbolic acid (112 per cent), or the blood may be used 
. at once in the fresh condition. As to the· keeping qualities of the 
serum; , Dr. Dorset has informed me that he has had samples that 
have retained potency for several months. * The main drawback 
to the use of the hog as a supply animal, in addition to the incon
venience of collecting the blood, is the difficulty of supplying large 
quantities in case of :great outbreaks of the disease, since only small 
quantities of blood can be secured from the hog at one bleeding-

"In the Rlnderpast ·inoculatlons of cattle In South' Africa, after which this work on 
the hogs Is planned, Drs. Turner a.nd Kolle had samples of serum that were e1Jectlve two 
and one-half and three years after they were collected. 
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only from 300 to 500 c. c. can be secured at one time, and this is 
only sufficient for fifteen or twenty hogs at a minimum dose. If 
our attempts to make the horse and ox serve as supply animals are 
successful, the drawback mentioned will be overcome. But even 
if these larger animals do not prove appropriate for supplying the 
serum, great service can be done the breeders of pure bred swine 
through the present method, since the serum appears to retain its 
immunizing properties for a considerable time and can be collected 

Fllr.7. Drnwlllir blood 101" itlooulntl ll ir ptlrposos, V t l"ll1 n l"Y D p!wtment, Missou.rl I!x
prIm nt Stfltlon-Nlles In thod. 

and stored up for use during the seasons wh n the cholera is not 
so prevalent. It is the purpose of our own Experiment Station 
. and ColI g to serve the swine breeders of the Sta'te to the fullest 
extent possible along this line. Our conveni nces for doing this 
work in the most efficient manner are not at present adequate; 
but I am sure that everything needful for the best work will be 
supplied, because of the gr at impol'tance of this line of work. 

From your knowledge of the fact that , hog cholera presents 
such varied symptoms which suggest vari d causes, the question 
may arise in your minds: Will the immunizing process which we 
have been discussing suffic for prot etion against these various 
forms? As already m ntioned, it is my opinion that we have prob
ably only one true cause for the various types of epizootics affect
ing the hogs of this country; but that, associated with this, the 
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hog cholera germs and the swine plague germs acting in a secQnd
ary role, give rise to' SQme Qf the symptQms and lesions nQted in 
the variQus types Qf hQg chQlera, but it is prQbable that these sec
ondary causes are harmless in the absence Qf the true cause, which 
is found in the "filterable virus." And I think that experience 
will prQve, as our experiments indicate, that we have practically 
only Qne disease to combat; and that in the method which I have 
been describing we have an efficient means. In support Qf this I 
recall yQur attentiQn to' the fact that the experiment pigs in lots 1 
to 4 were exposed to the "acute haemorrhagic type" Qf the disease, 
to the "slow-and-lingering" form, and to' the "swine-plague" type 
of the disease and proved resistant to them. While there is yet a 
difference of Qpinion as to "swine-plague" being an independent 
disease (and even if it should prQve to be so) the IQsses from this 
cause will be materially lessened because in most cases where this 
form is nQted, the hog chQlera type is nearly always present; and 
the mitigation Qf the disease by O'vercQming the "hog chQlera" type 
will doubtless lessen the force of "swine plague" with which it may 
be associated. ' 

MO'reover, in the preparation of the serum, the supply animal 
is treated in a way which in fact produces in some degree a "poly
valent serum" which may be effective against the secondary causes 
mentiQned. In the infected bloQd, which is used in the inoculatiQn 
of . the animals to' be "hyperimmunized," unfiltered blood is used. 
It thus contains not only the "filterable virus," but also the Qld 
hQg chQlera germs Qr swine plague germs with which the diseased 
animals supplying this affected blQod may be invaded. 

Another questiO'n which may arise in your minds: Is it neces
sary, in Qrder to secure a permanent immunity, to' inoculate the 
animals with qiseased blood at the time they a.re inoculated with 
the serum. Experiments have shown in Qther diseases that when 
animals are inoculated with the prQtective serums alone, their im- . 
munity is of a passing nature; and that fQr the productiQn of a 
permanent immunity the animal must be infected either frO'm ex
posure to the disease or by actual inoculation with the virus. If 
this is done at the time the protective serums are present, no severe 
results follow, and the animal acquires an immunity which is quite 
permanent. In practical work in the field I hardly think that it is 
necessary, where animals are already exposed to' the disease, to 
resort to' the inoculation O'f the virulent blood. In the cases we · 
have already . mentioned on the State farm, we did not think it · 
necessary to inject the virulent blO'od on account of the probability 
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of the animals becoming infected through natural means. Dr. 
Niles, writing me on December 14th, says in regard to this matter 
-"The results of our field work have been most encouraging, and 
we are satisfied that serum used alone in herds in which disease 
is just starting, will save a very large majority of the animals." 

. We must not overlook the importance of the ordinary sani-
. tary measures in the prevention of this disease, for in the history 
of plagues of all kinds more has been done by good sanitation than 
by vaccination. In small-pox, diptheria, bubonic plague, and other 
infections, Boards of Health do not relax in the least the enforce
m:ent of quarantine and disinfecting measures, although there are 
vaccines against some of these human maladies; and if the farm
ers would apply the proper sanitary measures · in the handling of 
hog diseases the losses would not be so great. For instance, the 
good effect of quarantine will be illustrated by the experience of 
one of the members of this Association, whom you all know. I 
refer to Mr. Gentry,who tells me that he has a number of times 
prevented great losses of hogs in his herd by placing in temporary 
quarantine those that he had shown at the various State fairs. It 
became his custom, after a sad experience or two with hog cholera, 
to put the "show herd" apart from the general herd for a few 
weeks after their return to the farm, and to. put these in charge of 
an attendant who did not come in contact with the other hogs. 
He has brought the disease on to his farm a number of times, but 
has succeeded by strict quarantine measures, and thorough disin
fection, in preventing its spread to the other hogs on his farm. 

The free use of disinfectants like carbolic acid and quick lime 
are very important in the prevention of this disease, and in stamp
ing .it out, when it once invades a farm. Thoroughness of disin
fection is the important thing. A slight sprinkling of lime here 
and there does not suffice; you must mt ~ke the yards look as if a 
snow had fallen. One of the members of this Association, Mr. 
Garrett of :Maryville, a prominent breeder of Poland-China hogs, 
has told me that he has been able to bring in new animals within 
a very few weeks after he had had the disease on his place, by the 
liberal use of quick-lime in disinfecting the grounds. But he said, 
"I did a thorough job of it." It is well in an outbreak of this dis
ease to separate the apparently healthy hogs from those that are 
diseased; and to divide the healthy lots into several smaller bunches 
and place them in separate pens on clean grounds. In this way if 
only a few of the number are infected the opportunities for a gen
eral spread of the disease is lessened. The dipping of the hogs, 
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that have been' exposed, in any of the. carbolic dips which are in 
general use, is an~ther measure which will aid · in preventing the; 
spreaq. of the disease., . 

The spread of. hog .cholera is greatly augumented .by the neg
lectof . the swine ,owner. to burn ·thecarcasses of animals that die . 
of this dis.ease. . Many a wide ~pread . outbreak · could have · ,been 
prevented had. the, proper measures been employed. In the fall of: 
the. year it often happens that a farmer who has raised a good corn' 
crop: .and d.oes .. not have a : sufficient number of hogs to dispose of , 
it; buys a carload of hogs in some distant part of the State. The 
exposure .of these hogs to infection in the local stock yards of the 
region where they are .bought, often starts the disease in . the lot 
within a few weeks: , The farmer ascribes the disease to the feed- , 
ing 'of .new corn, or to other causes than the real one. The hogs ' 
lie around unburned ,and the infection is distributed to neighbor
ing farms, by the drainage to lower lying places, by dogs and birds , 
carrying diseased parts away, and in other ways. 

We have laws in regard to hog cholera and other contagious. 
diseases which provide that animals dying from a contagious dis
ease shall be burned or buried, and that notice shall be given the 
neighbors in regard to the presence of the disease on the farm . . It 
is also a misdemeanor to permit these sick animals to run on pub
lic roadways or the commons. These laws,however, are not known 
to many farmers, or their importance is not appreciated, since it 
is, too common an occurrence to find during an outbreak of this , 
disease, hogs lying rotting in the streams that run through the in
fected fann. 

In regard to medicinal treatment, I know of nothing better , 
than that recommended in the Farmers' Bulletin No. 24, issued by 
the United States Bureau of Animal Industry. The various pro
prietory remedies that are on the market are made up of practically 
the same ingredients . 

• In combatting hog cholera by means of "preventive inocula
tion" there is doutblessmuch work yet to be done, to make this 
procedure as practical as is desirable. But it is certainly gratify
ing to know.that the outlook for an entirely successful issue Of the 
long and arduous labors of the United States Bureau on this line 
is so bright. And it is ' certainly a matter of no . little profit as: well · 
as pleasure to us to have, had some part in this work. 

. . We wish to assure the swine breeders that the Missouri Ex
per~ment Station has .enlisted for the entire campaign in the war 
againSt hog cholera: 
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