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Hog Cholera 
E. L. foore 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 
a 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 is confined to the southeastern portion of the state, yet 
outbreaks have been reported in various other· sectiors 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 
clone along this line by Law and Detmers in the seventies. In 
t885 Salmon and Smith isolated and described an organism. 
Bacillus cholerae sui5 which was designated as the causativ · 
agent. B. cholerae suis from this time until 1903 was consid­
ered by the majority of investigators to be the specific cause. 
I )uring this period certain discrepancies wer·e shown to exist 
which. stimulated repeated inquiries with reference to this 
disease. In 1903 de Sch weinitz and Dorset showed that the 
disease known as hog cholera was due to an infecting- material 
contained in the body fluids \;\,rhich was capable of passing 
through the finest porcelain filters. Later experiments carried 
on by Dorset, Bolton and McBryde 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 cliseas 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. "\Nhile uniform results in reproducing th 
disease and also in the production of immunity have been ob­
tained ,vith the germ free filtrate, sµch 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 is now generally 
accepted that hog cholera is due to a filterable virus contained 
in the blood of affected animals. J nst what role B. cholera 
suis plays in connection with this disease is not fully under­
stood but it is believed to be more in the nature of a secondary 
invader. 

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 thi� 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 e[­
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. 
The first symptoms are generally a loss of appetite, quite a 
pronounced fever, the hog appearing very <lumpish. 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 
ofteri .glued together with a sticky muco-purulent discharge. 
Jf the outbreak is marked by a high virulence, the cars, . nout, 
belly and buttocks begin to flush and the animal dies within a 
few liours. These flushed areas may become so congested that 
they']'.iave a purplish appearance, from which undoubtedly 
came. the common name "purples," used i1J 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, there 
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. '\i\Tith 
the chronic form, the hog becomes unthrifty and lingers per­
haps for three or four ,veeks before dying. The coat becomes 
rough and the animal ca�s perhaps a little every day hut as 
times goes on he ·gradually becomes thinner and weaker and 
finally dies of exhaustion. 
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The symptoms being varied and ·at· best not e pecially. 
characteristic, a post mortem examination must be re orted 
to in order to make an accurate diagposis. 

POST MORTEM APPEARANCES 
External Appearances. In the acute type of 

cholera, flushing of the ears, snout, throat, belly and buttocks 
i most commonly found. Sometime this flushin_·g is confined 
to the belly and buttocks, perhaps the throat. Sometime only 
the buttocks and throat are affected, or again, no flushing may 
be evident. 

Lungs. In well defined cases of cholera there may be 
enral collapsed areas which are noted by their dark color. 

These collapsed areas may be small or they may be quite ex­
ten ive, but are not essentially characteristic of the disea e. 

The darkened portions are firm and are found in the upper 
part of the lung . Often the lungs are badly congested owing 
to the escape of blood from the minute capillaries. \Vhen ll-C 1 

i 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 purpli h spots or blotches ( ecchymoses) much 
larger in size . 

. Heart. The heart as a rule hows very few lesions. In 
some of the case , however, there may be numerous petechiae 

Fig. r. Petechiae on the Heart of a hog Affected With Cholera 

and hemorrhagic spots found on this organ. Figure r shows 
these lesions on the heart of a hog killed eight day 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. I n  chro1tic cases, the spleen may 
be much enlarged, even to several times its normal size, or it 
may be s lightly maHer than normal, with no particular 
change v isible to the naked eye. In acute cases the spleen 
i soft , gorged with blood and often erilarged. 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 ,vhich case it will be firm 
and may be smaller than normal. 

Stomach. This organ rarely .shows any lesions except 'in 
case where the hemorrhages are extremely severe. In that 
case, the inner or mucous coat is badly conge ted , while the 
outer membran may or may not show hemorrhagic spots. 
In  other case it may show an u lceration of the mucott coat. 

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

F' g. 2. Outer Surface of Kidney Showing Hemorrhagic Spots 

erally covered with minute petechiae or small hemorrhagic 
pots which also involve the medullary portion as may be seen 

on ection. (See Figures 2 and 3.) In other cases there may ·be 
only a few such petechiae on the cortex. Where hemorrhages 
a e extremely severe, clotted blood is often found in the inter­
i ::-. I is not at all uncommon to find no particular lesions. 
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Bladder. The le ions of the bladder may vary from none 

at all to many petechiae on the mucosa or inner lin i ng. Occa­
casionally congestion and hemorrhage may be so severe that 
tt.ie 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 instance have oc­
c 1rred only a few time in our work at thi · station where sev­
eral hundred hog have been killed for cholera, and the le ion , 
if present con ist of mall hemorrhagic pots on the muco a. 

Intestines. In the acute form of cholera the mucous coat 
of the intestine , particularly in the region of the ileo-ceca·I 
valve, the place where the small inte tine opens into the large· 
intestine, may be more or les congested and covered with 
petechiae. In some hogs clotted blood mai be found in the 
large i ntestines. The mo t constant and characteristic lesion 
of the inte tines, however, con ist in the presence of erosion� 
or ulcers of the m ucou membrane. These appear as somewhat 
circular button-shaped ulcer with a firm dirty-grey or green­
i h-yellow center standing out plainly from the surrounding 
mucous membrane. (See Figure 4). In some cases these ne­
crotic c_hange become so exten ive that large areas of the i n·­
te tinal mucosa are involved. 

Lymphatics. The lymphatic glands to which �pecial 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 
me enteric 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 
t. e neck near he angle of th e jaw. The chan o-es  occurring in 
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lhe lymphat ic glands consist of enlargement and congest ion . 
These changes vary from showing bright red l ines of conges­
t ion to cases in which the glands are almost black. If cut in o 
it will be found that the congestion has occurred princ ipally in  
the exterior of  the gland. 

Fig. 4. A Portion of the Cecuim Slit O!nn Longitudinally So 
As to  Expose the Ulcerated Mucous Membrane 

These post mortem change or  lesion may not all  b� 
found in the one ind iY idual and for the most part a number 
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of animals must be examined before the picture as described 
is ompleted in  its entirety. 

PREVENTION - OF CHOLERA BY 

IMMUNITY 

ARTIFICIAL 

Cures and vaccines for hog cholera have in  the past and 
are sti l l  flooding the market. Many widely advertised cures 
for cholera have proven to be of no value. vVhen it was be­
lieved that B. cholera suiS' was the causal factor of the disease 
several attempts were made to produce a successfu l vaccine or 
antitoxin through the use of this organism. \i\Thile a s light 
degree of success attended these efforts, nevertheless ,  they 
were not al ways satisfactory. A sufficient explanation of the 
failure of an antitoxin made with B. cholera suis was not 
forthcoming unti l it was proven conclusively that cholera re­
sulted from a filterable virus. As already noted this filterable 
virus , which is to be found in  the b lood of animals sick with 
the disease , invariably produces typical cases of hog cholera , 
,hich was not true with B. cholera suis. As soon as the cause 

of cholera was rightful ly determined, a substantial basis was 
given upon which to experiment  i n  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 wel l  known that 
in such cases the survivi i1g animals possess an  immunity to 
cholera which permits them to withstand an attack of a highly 
viru lent strain of the disease . Nevertheless , the blood of these 
hogs possesses little protective properties when injected into 
susceptible hogs , as they wi l l  contract the di'sease · 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 q lood, that is , b lood which is capable o f  producing 
cholera, direct ly i nto the blood system of the immune. I n  the 
first experiments only smal l  doses were given , but as progress 
was made the close of viru lent blood necessary to produce a po- · 
tant serum which would protect a non-immune ·was consider­
ably increased. :Much careful experimenting has been done 
a long this, line and has resulted in a standard method o f  pro­
ducing a protective serum.  the credit of developing which be-
1011 0-s to Dorset, Niles and l\1c Bryde. 

M ETHOD OF PRODUCING POTENT SERUM · 

The method. of producing a protective serum for hog 
cholera consists in hyperimmuniz ing immune hogs,  either 
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natural or artificial immune , with proper amount of virul ent  
or disease-producing blood. Virulent blood is obtained from 
small hogs which have been inoculated wid1 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 . If the virus is strong 
enough the injected animals sicken in the usual  length of time, 
that is eight days , and should die in from ten to fifteen day . .  
Just before the animals succumb to the disease they are killed 
and the blood collected. The v.rhole process of collecting and 
handling of blood is conducted with as strict aseptic precau­
tions as possible . After the blood has been dra wn it is allow­
ed to clot. The serum is then separted from the clot and is  
ready to us-e for hyperimmunization . 

The hogs used for hyperimmunizing weigh from 1 25 to 
200 pounds. They are artificially immunized e ither by passing 
-success fully through the disease or by laboratory method . 
'The animals are securely fastened and are then injected e ither 
iintravenously ( directly into the ear vein ),  intraperitoneally (in 
tthe abdominal cavity) or subcutaneously (just beneath the 
skin ) . In order to produce a fully hyperimmunized hog, the in­
travenous method requires 5cc. of virulent b lood for every 
pound of body weight, whi le the other two methods require 
rncc. The virulent blood used for this purpose must be s� and­
ardized, that is, it must ki l l  a small hog within fifteen days. A 
virus which does not possess this degree of viru lence is not 
employed in making potent serum. Supposing a hog weighed 
1 50 pounds he would require 75occ. of virulent blood intraven­
ously or 15oocc. intraperitoneally or subcut aneously 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 to 
this, our experience indicates that a more uniformly potent 
serum can be obtained by the first method. Its chief objection 
lies in the di fficulty of inserting a needle directly into one of 
the ear veins. This may be largely overcome by wrapping 
some cot�on 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. 

\IVhen the first experiments were conducted in making  po­
tent serum two methods of injecting the v irus were employed� 
i . e. , the slo-w and quick methods. The only difference between 

--
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the two is in the amount of each dose  of virulent blood and 
the t ime el_fil)sing between ensuing inj ections. A hog hyperim­
munized by the quick method .should receive  the requ ired, 
amount at one injection. W ith the slow -method the hog re­
ce i'les on ly a very smal l  amount of virulent blood at the first 
dose and after a week or so receives a somewhat larger dose. 
This i n  turn is fol lowed by a sti l l  larger dose after several 
days and so on unti l  the animal has received enough to be com­
pletely hyperimmunized. The s low 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 wi l l  
protect a suscept ible  hog from cholera if  injected in proper 
amounts. 

A fter a week or ten days the hyperimmunes are bled from 
the tai l  to secure the potent serum. A small  p_iece of the tail 
is c l ipped off and the b lood collected in a steri le  d ish: the ani­
mal bei ng bled as much as he can stand without d istress. The 
c lot is removed from the serum to which is added a sufficien,_ 

quantity of a 5 per cent solution of carbol ic acid to make the 
serum contain 0.5 per cent carbol ic acid. It is then  stored in  
steri le 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 week ly intervals and the animal is then k i ll­
ed and a l l  his blood col l ected or else it is rehyperimmunized. 
The amount of v irulent b lood required for rehyperimmuni­
zation is j ust half of that used the first t ime. The potent se­
r um is then col lected exactly as in  the first case. This method 
of rehyperimmunizing and bleeding may be continued as long 
_as any tai l  is available. 

TESTING POTENT SERUM 

The next step in  the manufacture of potent serum is the 
testing of the· potency. This is done  by tak ing the minimum 
dose necessary to protect a hog in the field and inject ing it 
into a smal l p ig. The usual method is to take three  hogs 
weighing about fifty pounds, preferably from the same l itter 
if possible, giving each of them 2cc. of v irulent b lood on the in ­
s ide  of the r ight thigh and then injecting two of  the pigs in 
the l eft thigh with 1 5cc of potent serum. Thus we have one 
hog that has received only virulent b lood while the other two 
have received in addition to the virulent b lood the potent se­
rum, which should protect them from cholera. The an imals 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. 
I at the end of fifteen days the hogs receiving both kinds of 
serum are well, the potent serum is considered to be of stand­
a d strength. Should these serum simultaneous ho

.
gs ( the 

1 ogs 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 erum as 
the individual susceptibility of hogs to cholera varies to a great 
extent. 

\!\There 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
v · $able 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 b.elow 
the standard. 

In order to lessen the expense of manufacture , efforts have 
been directed towards other methods of standardizing serum. 
Giltner of Michigan has sho,;vn that potent serum possesses 
a glutinating 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. \tVith 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
pe iment was isolated from the kidney of hog No. 1 77. 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 hown , 
by the following autopsy : 

Hog No. 177. House M. Killed August 9, 19 10 : 
Autopsy : Vv ell flushed _ along ventral surface of body. 

Right inguinal gland normal. Left inguinal gland slightly 
. conge�ted. Petechiae on mucou urface of bladder. Liyer pur-
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plish but  firm. Spleen w ith blackened hemorrhagic  spots. Left 
kidney badly congested, blackened i n  appearance and innum­
erable  petechiae on cortex and medulla .  Right k idney d itto,. 
but not opened, being used for cu lture material . Marked con­
gestion and some u lceration in region of i leo-cecal valve. Lungs. 
edematous in interlobular spaces ; surface covered with pete­
ch iae. 

This micro-organisrp. isolated from the kidney of hog No. 
1 77 was labelled 1 77-k and was undoubtedly B. cholerae suis 
as i t  corresponded to the description of that organism both 
culturally and morphologically. One-tenth of a cubic centi­
meter of a twenty-four culture of 1 77-k kil led a rabbit  i n  e ight 
days . Thus it can be readi ly seen that this ration of B. cholerae 
suis was h ighly virulent for rabbits, a characteristic h igh ly de-
ired in the agglutination experiments . 

The emulsion of B. cholerae suis used i n  this experiment 
was made in  the �allowing manner. Agar slant cultures, twen­
ty-four hours old, were washed with 4cc of sterile c·arbol-salt 
solution, al l  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 expose.cl to a temperature of 6o 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.  I t  was t_hen di luted with 
carbol-salt solu tion until an emulsion was obtained that was 
s lightly cloudy. Several di lu tions were made varying from 
1 - 1 5  to 1 -40. After several tests the di luti9n of _ 1 - 1 5  was found  
to  give the  most satisfactory results and  was the  dilu tion used 
cont inual ly throughout the experiment.  In  order to avoid 
confusion this emulsion wi l l  hereafter be designated as the 
"test fluid ." 

The di lutions of potent seru m and virulent blood with 
the ·test fluid were made as follows : Three c.c. of the test flu id  
were placed in  each of several test  tubes. The amount  of 
serum needed to make the corresponding dilu tions of  1 - 100, 
1 -500, 1 - 1 000, e tc . ,  was then added to each of these tubes. I n  
every test a check was carried for the sake of  comparison with 
the various di lut ions. In  no case was there ever an agg-Iutina­
tion in the check tubes. The lower di lut ions usually gave a 
very pronounced agglutination , suspended clumps being eas­
ily seen. With h igher d ilutions it was necessary to shake the 
tubes in  order to ascertain whethe_r or  not there was any ag­
glut ination. The di lutions were incubated at 37.5 Centigrade 
. and the determi1?_ations made at the end of f9rty-eight hours. 
Any reaction obtained aft er that time was not taken into 



0 
::l 

� �  
rt- ::r 0 (1) 
O" 
(1) ::n '"1 '"1 (fl 
l'v r-1-
f- (fl 

(1) H '"1 
\0 c �o a 
rt- r-1-::r �  (1) r-1-(1) 
� p... 

� �  
� rl-;:: . ::r 
p... (1) 
Ci �  (1) aq 5 ·cr3.. 

C/Q c 

3 5· 
ll) � 
p... :::::. 
(1) 0 
........ ::l '"1 
o B s (1) r-t­
rt- ::::, 
::, 0  
(1) p... 

� �  
Ul l'.I) 
.-;- Cf) 

Agglutination Test of Potent Serum, 1910  and 1911: 

Hog No: B leeding 

128 . . . . . . . . . . . . . . . . . . . . • . .  6th 
128 . . . . . . . . . . . . . . . . . . . . . . .  7th 
tl28 . . . . . . . . . . . . . . . . . .  K i l l ing 
*128 . . . . . . . . . . . . . . . . . .  Ki l l ing 
175 . . . . . . . . . . . . . . . . . . . . . . .  2nd 
175 . . . . . . . . . . . . . . . . . . . . . . . .  3rd 
216 . . . . . . . . . . . . . . . . . . . . . . . .  3rd 
235 . . . . . . . . . . . . . . . . . . . . . . . .  1st 
235 . . . . . . . . . . . . . . . . . . . . . . . .  2nd 
235 . . . . . . . . . . . . . . . . . . . . . . . . 3rd 
t235 . . . . . . . . . . . .  : . . . . . . . . . .  4th 
t235 . . . . . . . . . . . . . . . . . . . . . . .  5th 

· *235 . . . . . . . . . . . . . . . . . . . . . . .  5th 
ij,235 . . . . . . . . . . . . . . . . . . .  K i ll ing 
254 . . • . . . . . . . . . . . . . . . . . . . . .  1st 
254· . . . . . . . . . . . . . . . . . . . . . . . .  2nd 
254 . . . . . . . . . . . . . . . . . . . . . . . .  3l'd 
*254 . . . . . . . . . . . . . . . . . . .  K i l l ing 
t343 . . . . . . . . . . . . . . . . . . . . . . .  2nd 
355 . . . . . . . . . . . . . . . .  , . . . . . . .  2nd 
355 . . . . . . . . . . . . . . . . . . . . . . . .  3rd 
375 . . . . . . . . . . . . . . . . . . . . . . . .  1st 
376 . . . . . . . . . . . . . . . . . . . . . . . .  1st 
376 . . . . . . . . . . . . . . . . . . . . . . .  2nd 
376 . . . . .  ' . . . . . . . . . . . . . . . . . . .  3rd 
377 . . . . . . . . . . . . . . . . . . . . . . . .  1st 
377 . . . . . . . . . . . . . . . . . . . . . . . .  2nd 
378 . . . . . . . . . . . . . . . . . . . . . . . 2nd 
378 . . . . . . . . . . . . . . . . . . . . . . . .  3rd . 
414 . . . . . . . . . . . . . . . . . . . . . . . .  1st 
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or second generation of B. cholerae suis. No. 1·77-k. This test 
:fluid on the whole gave satisfactory results. By December 
1 4th the original test fluid being exhausted, a new test fluid 
was made up  from an organism isolated from the liver of hog 
No. 177, label led 177-L, and which corresponded in every way 
with 177-k.  For some unknown reason none of  the serum test­
eq 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. 235 , the kil ling of No. 1 28, the 5th 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 cu lture had passed through too many generations 
.and had lost its virulence. Consequently organism No. 1 77-k 
was injected into a rabbit and recovered after the usual meth­
ods and was label led No. 17. A test fluid made from organism 
No. 17 was used on the kil ling of No. 1 28, the 5th bleeding of 
No. 235 ,  the kil ling of  No. 235 and the kil ling of No. 254 but 

1
110 reaction whatever was obtained. 

In the fall of 19 1 1 the agglutination experiments were 
-continued. A test fluid was made up from ·a baci l lus isolatetl 
from the kidney of hog No. 346, whose cultura l  and morpho ­
logical characteristics corresponded with those of B. cholerae 

suis. Its virulence was tested on a rabb'it and found to be sat­
isfactory. The experiment this year was nqt satisfactory, for 
in most cases no reaction was obtained. Even in those -Serums 
giving a posit ive reaction, the resu lt was not satisfactory i 1 

that the period for obtaining the reaction in almost every case 
extended beyond forty-eight hours. 

The fol lowing tab le shows the resu lts of these tests forty-
eigh t hours after being made. 

Choosing the dilution of 1 - 1500 as an arbitrary standard 
for -demonstrating _potency, if this method is satisfactory,  we 
should be able to make the fol lowing deductions from the 
.above tabulations : 

Potent Non-Potent \ \  Doubtful 
Hog B leeding Hog B leeding Hog Bleeding 
128 6th and 7th 128 Ki l l ing 376 I 3rd 
216 3rd 175 2nd and 3rd I 235 1st, 2nd, 3rd 235 4th and 5th I 254 1st, 2nd, 3rd Ki l ling 
·214 1st, 2nd, 3rd 254 Killing 
376 1st and 2nd - 355 2nd and 3rd 
377 1st 375 1st 
378 2nd and 3rd 377 2nd 

1 ·  414 1st 

A.s a resu lt of laboratory and field tests of the above se: 
rnms the fol lowing resu lts were obtained : 



All of the bleedings ,vhich might be judged potent from 
the agglut inating reactions prond to be sat isfactory 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 from the above table the agglut inating re­
a t ions would show to be non-potent the second and third 
bleedings from hog No. 175 ,  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 d iscarded . From1 
the serums from hogs No. 235 and 254 no report was received. 
from 1he field trials. The remaining serums, that is the differ­
ent bleedings enumerated from hogs Nos . 128, 355 , 377 andi 
4 14, all proved sat isfactory on field trials. 

The serum from hog No. 176 which bv the agglutinatio n. 
reaction is placed in the doubtful column proved satisfactory­
in the field. 

vVhile admitting the force of Giltner's argument that con­
fu sion must surely result from the comparison of the results. 
of an easily controlled test as the agglutination react ion , with 
a nry elast ic standard of b iological test ing such as· is used in 
the laboratory or field , the object of  this experiment was to· 
test the agglut ination reaction as a measure of potency in the· 
field. 

The results obtained would therefore indicate that there-­
i s  no constant relationship between the agglutinat ing reac­
t ion of immunizing serum for B. cholera suis and its potency· 
as shown by actual field trials. This cannot then be used as. 
a method of standariz ing serums for commercial purposes. 

THE VALUE OF SALT SOLUTION IN HYPERIM MUN� 

IZATION 

The use of a normal salt solution recovered from the in­
traperitoneal cavi ty of hogs k illed with acute cholera has beem 
used for hyperimmunization purposes in several states. Sever­
al hours before these s ick hogs are k illed they are injected in­
tra -peritoneally with a suitable quantity of a normal salt o­
l 1t ion which has been heated to body temperature. After the· 
hogs have been killed, as much of the salt solution as possiblc­
i s  recovered, care being taken to avoid contaminations of any 
sort. It is the supposition that this injected normal salt · o­
lution · w ill absorb a sufficient amount of the cholera virus to· 
ma 'e it fit for hyperimmunization. A salt solution reco,·ered 
from a cholera hog in this manner should , theoret ically. be· 
,as virulent as the blood of the animal. If this i s  true it i:S then 
possible to ha Ye a larger number of hyper irnrnune for t hf:· 
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manufacture o f  potent serum. This work wa taken up  at. 
thi station in the fall of 1 91 r and sa�is factory results were 
obtained in most cases .  

The u se o f  the salt solution ,,·as conducted as follO\Y.3 : At  
lea t t wo hour s  be fore killing , hogs sick with acute chole ;·a 
were injected ,vith abou t  1 200 cc. of a normal salt s lution. 
The salt solution was heated to body temperature , the point 
of in iection shaved , cleansed an d disinfected and the alt 
olution injected into the abdominal cavity, the whole opera­

tion being conducted with as much care as possible. A fter � 
the animal was killed , the alt solution ·was siphoned off into 
a sterile . flask and was la':er mixed with virulent blood for 
hyperimmunization. This  mixture o f  virulent blood and a l t  
olution was always tested f:)r Yirnlence upon three pig , t \"vo 

of which received 2cc of  the mixture ·while the third animal 
en-eel as a control. 'fhe salt solution recovered from hog: 

No . 352 and 353 was tested without being mixed with virulent_ 
blood. The salt solution reco\·ered from Ko. 353 had been in 
the abdominal cavity for two hour . I t  proved to be Yirulen , 
for the hogs receiving i t ,  N os. 363 and 364 ,vere killed within 
f. .iteen day , which i s  the required length of time for a Yirus 
of standard s treng�h, the post  mortem ,a1:;pearances being as 
fo 1 10-\\' s : 

K o. 363, slightly flushed on belly and buttoc1 rs .  Inguinal 
ofancls lightly congested. A few petechiae on the cortex o f  
left kidney. Right kidney the same. A few petech iae on the 
outer sur face of colon. Ileo-cecal valve slightly ulcerated and 
congested. SeYeral collapsed areas on the 1 ungs. 

�o. 364, flushed on '[hroat ,  starting to flush on the belly. 
Inguinal gland congested. Hemorrhagic spots on the l iY-er. 

pleen omewhat friable. A few petechia on the cortex o f  
both kidneys. Several collapsed areas on the lungs. .:-\n ul  er­
on the ileo-cecal Yalve 3 cm. in diameter. 

The control used in this lot proved to be immune for some 
unknown reason. vVith the salt solution recoYered from , hog 
::-Jo. 352, hogs Kos. 357 and 35 · receiYed 2cc. of the solu ',ion 
and died in eleven day . They had excellent lesions of cho .­
era and there was no doubt o f  the virulence of the salt solu ­
tion as hown by the following au top ies : 

H og No. 357, slightly flushed along throat,  sheath o f  penis 
and but tocks. Inguinal glands congested. ::\Iany petechiae on 
the cortex of  bo'ih kidneys. A fe,v petechiae on the muco us 
coat o f  bladder. l\Iany hemorrhagic spots on the lungs. He­
patic, m esenteric and lumbar glands cono·ested. Ileo-cecal 
valve ulcerated. 

Hog );o. 3'°'' . badly Bushe e  along throat, bellv an but-



tocks . Inguinal glands congested. Mucous coat o f  bladder con­
gested . Ileo-cecal valve ulcerated. Areas of collapse and hem­
orrhagic spots on the lungs. 

\i\Tit h one exception the virulent hogs , those receiYing 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 attack of cholera. The �ontrols for the mo t part 
were  killed in the right length of time for a standard virus 
which is in the neighborhood of twenty-one days. However, 
with our work there  was alway a tendency of  control hogs. 
taking on the chronic type of  cholera, bot h  when injected with 
virulent blood alone and v.rhen it wa mixed with alt olution 
recovered from cholera pig . v'/ith hogs os. 389 and 419, the 
length of  time elapsing from the injection until the  animals 
were killed was so long that the alt solution had been entire­
ly absorbed and none could be recovered. 

On the  whoie the work here with salt solution wa consid­
ered very satisfactory. The virulence of the  recovered salt 
olu tion 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 alt o­
lution to use and th e length of time uch solution should re­
main in the abdominal cavity of ick hogs will throw more 
l"ght upon the ubject and determine its exact value for hy­
perimrnunization. 

POTENT SERUM FOR FIELD IMMUNIZATION 

· Potent erum when sent to the farmer can be  used in one 
o t wo ways . The hogs may be  given only a do e o f  pot ent  
serum, the method being called the  erurn only method ; or  
they may be given in addition to the potent serum a do e of 
virulent blood , the  latter m_ethod being known as the  :erum 
imultaneous method . The immunity conferred upon an ani­

mal by the  use of potent serum alone lasts only for a hort 
period, probably not over three or four weeks. vVith the e­
nm 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 o f  
cholera for several months or until i t  is marketed. Potent se­
rum alone creates no response of  the body cell and thus 

ui  ding up no active immunity simply afford th hog 
protect ion until the erum di appear . 
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One can readily ee the advantage o f  the serum imul·­

taneous method of vaccinating hogs, nevertheless it is not al­
way employed. For instance, if cholera has already broken 
· ut in a herd the remaining hogs are treated w ith potent 
serum only, but at the same t ime they are exposed to the d i  -
·ea e by being kept in the same pens or yards with the ick. 
Thi exposure acts in the same manner as  an injection of 
Yindent blood. Consequently, when cholera appears the ·wel l  
hog are treated by the serum only method. However, should 
one desire to protect h is  herd by vaccination before they ha 

een exposed to cholera, the proper thing to do is to employ 
he serum simultaneous method because of the much longe 

period of immunity obtained thereby. For instance, should 
cholera appear in the neighborhood and a man wants to pro- , 
tect his hog with potent serum, the serum s imult aneous meth-
d of injection i used, for the addition o f  virulent b lood would 

tend to increase the degree of the immunity. 

TABLE OF DOSES 

ucking pig . . . . . . . . . . . . . . . . . . . . . . . . . . . . f rom I O  to 
30 to 50 pound .. . . . . . .. . . . . . . . . . ... .  -. . . . from 1 5  to 
-o to 7 5 pound . .  .- . . . . . . . . . . . . . . . . . . . . . . . from 20 to 
r to 125 pounds .. . . . .. .. . . . . . . .. . . . . . . .. from 25 to 
1 25 to 175 pound .. . . ....... . . . . .... . . . . .  from 30 to 
1 75 to 200 pounds .. . . . . . . . . . .. . . . . . . . . . . .  from 35 to 
200 to 250 pounds .. . . . . . . . ... ... . . . . . . . . .  from 40 to 
ro to 300 pounds .. . .. . . . . . .. .. .. .. . .. . . .  from 45 to 
300 to 3 �o pound . ... ..... . .... . . . . . . . . . .  from 50 to 
350 to 400 poui1cl . . . . . . . ... . .. .. . . . . . . .... from S S to 

METHOD OF VACCINATIO N  

r cc 
20 cc 
2 - cc 
30 cc 
3 - cc 
40 cc 
45 cc 
50 cc 
S S cc 
60 cc 

In vaccinating a drove of hogs with potent serum the fir 
thing to do i to separate them into lots according to their 
weight . All the hogs of fifty pounds should be in one pen, the 
·hundred pound p igs in another lot, the two hundred pound 
animal in another pen and so on. This arrangement ave 
con iderable t ime and trouble, especially in determining the 
s ize of the dose. It is sufficient that these weights be only 
approximate, as there i no clanger in g iv ing an excess of the 
potent serum. In no case should the weigh ts be undere ti­
ma ted in the attempt to economize in the use of serum, fo 
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 
i� ,, �  r<"ce ivec\ no sern rn at a l l .  The dose must in all ca e be 
sufficient to protect the hog from exposure to the mo t v iru-



lent type of t he disease. Moreover, giving too small closes is  
a waste of money and i t  is much cheaper in the end to use 
t he proper amount of potent serum. The extra cost 0 £  serum 
in giving the correct dosage amounts to a small i tem compared 
to the loss which might be incurred through t he dean1 of sev­
e ral hogs which had not received enough serum to carry them 
t hrough a severe exposure. 

\V hen cholera has already broken out in a drove of swine 
before any vaccination has been clone the question comes up, 
which hogs are to be treated and which are not ? As a lready 
noted potent serum merely protects the hogs from cholera and 
is in no way a cure for t hat  disease. Hence, ani mals which 
show un mistakable signs of  being affected with  cholera are 
not to be treated because such treatment pro ves unsatis fac­
t ory'. \\T h en once the animals are sick with the disease t he · 
use 0 £  serum ha 1 1 0  effect in arresting i ts progress. If the 

Fig. 5. Sh win g M -th d of H lding a Pig While Va cinating 



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 Fahrenheit. It must be remembered that usually sev­
eral days elapse from the 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 
pig's hind legs i n  the air with the belly towards the operator, 
and its head between the legs of the assistant. (See Figure 5 . )  
Larger hogs can be  thrown and held or  put i n  · a  crate during 
the operation. A large hog can best be vaccinated by tying a 
rope aroun d its snout and then snubbing it up to a post or  
t ree. 

The potent serum should be injected deeply i nto 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 i n  order to avoid 
mistakes. The site of injection should be disinfected with a 
-+ per cent compound solution of cresol or 5 per cent carbolic 
acid solution. This is best done by wiping off the skin with 
a small piece of cotton which has been soaked in one o f  the 
above named antiseptic solutions. \;\There animals becom 
lame for two or three days after injection it is no indication 
that the serum is "working" or has "taken ," but rather that a 
cidental infection has occurred by the introduction of other 
germs during the operation of vaccination, and that these ad­
ventitious micro-organisms have caused tl1e lam ness, not th e 
serum. 

SANITARY MEASURES 

The carca ses of dead hogs should be either buried . r 
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 choler<l 
all pens  and yards should be thoroughly cleaned and disin · 
fected. All manure, litter, and straw should be burned ; then 
J. good appl i cation of coal tar clip applied. The v irus of chol ­
era is extremely contagious and  may be carried about by 
birds, dogs, on the shoes of a man an.cl in other ways whicl 1  
cannot be accounted for. Cholera may also be spread by 
running water . Frequently where pens are near the bank of 
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a s tream ) cholera is spread along th creek or ri \·er .  \V hen 
such is the case sanitary measures should be strict ly enforced .  
Infected pens should ther. b disinfected and a l l  unaffected 
herds should be vaccinated as a precautionary measure. Th 
pens should be , rel l  constructed and made so that they can b 
leaned. Proper feeding, plenty of exercise , clean pens and 

an abundance of sunshine wil l  do a great deal towards protect­
ing hogs from cholera. Disease of any kind flourishes in filth 
and dirty pens and yards. Therefore , it behooves every breed­
er of hogs to exercise the best of care and keep his animaL 
healthy and clean. This does not mean that hogs kept under 
such conditions wil l  not get the cholera, but that they hav 
more chances of avoiding thi dreadful disease .  

DOES VACCINATION PREVENT HOG CHOLERA 

The average hog raiser sti l l  regards this as an open ques­
tion, and this method or prevention in its experi tnental 
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 
successful ly coming through the outbreak i n  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 a lso·· di­
rected to the fact that almost without exception this method 

f treatment has only be n a.dopted after the disease has al ­
ready appeared in  a herd. All other laboratories and stations 
oncerned in the manufacture and distribu t ion of this s rn m 

have reported much the same results. 
So far as the experimental aspects of this quest ion are 

concerned, they are therefore confined to inquiries into new 
methods of preparing, testing, or using the serum in an effort 
to l essen the cost to the hog raiser of immunizing his hogs 
against cholera. · · 

COST OF VACCINATION 

Potent and virulent hog cholera serum is  distribu t ed ap · 
p roximately at cost, which under the present methods of man 
ufacture is estimated at two cents per cubic centimeter. The 
ost 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 th i rty cents for 
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a s mal l p ig lo unc  < lo l l � t r  a 1 1d  a kt ! [  fu r ;t f i v <.'. J 1 u 1 1 d rcd [ J < H 1 1 1 < i  
pig. So far a s  vacci 1 1 a l io 1 1  agai n st hog cho l e ra is co 1 1 u.: rn cd 
th re fore it can readily be regar c l e cl ;: s a cheap form o f  i nsur ­
� l l l C C policy against this disease ,  al ] o vv i 1 1 g· the o w n er t ( ) rc Lt i 1 1  
1 1 1 ' ful l  J Jumb T o f  a nim a l s  i n  the hen .I  ; u 1 d  t o  k eep  tl i c 1 1 1  ( ) V l ' r  
u 1 1 t i l  fu l ly ma tured for n 1 c 1 r k c t . 

To i n t e l lige nt ly  f i l l  reques t s  Ior scrum i l be ·0 1 1 1 <.: s 1 1 c  · cs  
sary to know : 

I .  The number of hog in  the herd. 
2. The approximate weight of the i ndividuals in the herd. 
3. ·vvhether or not cho l er a  is present  in t h e  herd or simply 

1 1 1 th immedia te l vca li t v. 
4. I f  the d isea e is- pr S -' l l l . l h ' 1 1 t1 1 n h  r l in t  s huw · n y  

i ndi ations f b ing , i 1- . -
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