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and to improve the breed and productivity of the swine, while at
the same Lime complete unconcern 1 displayed for protecting the

sovkioses Crom the tronsmiscion of infection from the outside,

When inoculabion is perforied, sanitary measures and the
need for increasing the resistance of the organisms of inoculated .

animals are often forgoblen

Tt is an urgent and important task to root out these faults,

The Planning of Measures.

The correct and skilfull planning of prophylactic and sani=-
) tary veterinary measures is destined to play an exceptionally
important part under the conditions of our socialist national

€Conomy .,

The possibility of carrying cut planned measures based on
the latest achicvements of science and on govermment directives
with respect to the campalgn against infectious diseases is one
of the greatest advanteges that the socialist soviet system has

over the capitalist system

Tt is the mission of veterinary specialists to know how to .

meke full use of this advantage of ours.,

e ] For this reason the most serious attention should be de-
voted to the planning of veterinary measures, It is essential
decisively to suppress the well=-known underestimation of planning
that is current here and there among wm our veterinary organs and
practicing veterinaries. It is neceesary for every administrator
and every practicing veterinary worker to be clearly conscious of

the practical importance of having measures planned,
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The correct planning of veberinary measures demands above
all the good and clear-cut knowledge of moohygiene, eplzootology
and particularly of the infectious disenses of swine, with ful=
1est consideration being glven ©o the latest data and achleve~
ments of sclence in the field of the maintenance and management

of swine and the prevention of disease among them,

Moreover, planning should be concrete and applicable w0 the
actual circumstances existing in the Rayon or on the farm, and the
measures to be adopted should be gifferentiated in accordance with
the sanitary and hyglenic conditions and the eplzootic situation

on each separate farme

We consider that highequallty planning work should regard
)
as an important element of skilled 1eadership, not only quanti=
tative indices, bul should also envisage the qualitative gide of
the measures and take account of all the factors above brought

out.

The plan should not confine 1tself to the figures on oper=-
ations carried out on animals, such as jnoculations or diagnostic
examinations performed, but should also envisage such important
clements as fixed and strictly observed time~limits and methods
of inoculation and examination, pime~-limits and methods for dis-
1infection and sanitary rehabilitation of farms, adequate equip=-
ment or consbtruction of new guarantine houses, isolation quarters,

hospitals, camps, elbc,

The plans must provide special measures for preventing the
imporbation of infection onto the farm (and the Rayon) by animals

newly brought in: specifically, selection of market sites, time
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1imits and methods of examination and inoculation of animals at
the places of preparation for delivery (marketplaces), the de-
tails of transportation, the place and regulations for quarantine,
etc, These important plan measures should be arranged with an
ample time margin with the animal technicians of the producers

and confirmed by the administrative management of the authorities.

In planning the mesasures of sanitary rehabilitation after
the liquidation of infectious dlsease on hograising farms, the
shortest possible time-limits must be enforced and no dragging
out of these measures should be tolerated, Such measures should
prescribe, besides the specific measures of control (Lmmunization,
examinations) the necessary complex of housekeeping and sanitary-

hygiene measures,

II, THE PROPHYLAXIS OF INFECTINUS DISEASES OF SWINE,

The slogan of Soviet medicine: "It is easier to prevent
disease than to cure it" -- should be the basic principle in

veterinary art is well,

This vitally important slogan is fully applicable to the
infectious diseases., Their prevention, when organized by proper
methods, is, beyond the slightest doubt, incomparably more
effective, besides being less costly than the control of disease

that has already appeared and is spreading,

Very serious difficulties that arise in the course of this
control are duve to the imperfectly developed methods of diagnosis,
to the frequent incidence of mixed infections and the lack of
bioclogical preparations fully adequate for preventive and curative

inoculation, The generally unsetisfactory veterinary-sanitary
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conditions on farms and the neglect of prophylactic questions
hampers and not infrequently disrupts the rapid liquidation,
in their early stages, of epizootics of hog cholera, erysipelas,

influenze and other important infectious diseases of swine,

In addition to further study of the biology of the
causative agents of infectious diseases, and of the patho=
loglcal processes provoked by them in the organisms of swine,
together with the perfection of diagnostic methods, Soviet
veterinary medicine should in my opinion concentrate its prine

cipal attention on questions of prophylaxis,

In this extremely important field, in spite of repeated
authoritative pronouncements by the veterinary authorities of
the country, and of a number of measures undertaken, matters
are still very far from satisfactory, This is indicated by the
repeated incldence, year after year, of hog cholera, erysipelas,
influenza, bronchopneumonia, and other infectious diseases among
swine. The spread of these and other infectious diseases is
mainly atiributable to lack of attention to questions of pro-
phylaxis on the part of the managers and workers on hogbreeding
farms and, undoubtedly, on the part of many veterinary workers

as well,

THE CONDITION FOR THE SUCCESSFUL CONTROL

OF INFECTIOUS DISEASE

The decisive victory gained by the toiling messes. in the
USSR under the leadership of the All-Union Communist Party in the
matter of the socialist construction of our country has created the

necessary preconditions for the mighty expansion of animal husbandry,
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Soclalist animal husbandry, organized sccording to plan end
developing according to plan, has an imrense advantage over the

private capitalist stock farms of bourgecis counbries.

On the socialist farm the control of infectious disease
among Uhe agricultural animals is included in the general oper=
ating plan of that farm. On such a farm the management and
hygienic maintenance of animals is more readily attainable, Uhus
{nereasing thelr general resistance. It 1s easier to carry cut

quarantining, isolation, veterinary supervision of the animals.

It is a completely indisputable fact for ug that on a
properly organized socialist stock-farm, with Bolshevist leader=-
ship, there ghould be no infectious discase at all among the

animalg,

The socialist organization of the economy of our country,
in which not the narrow personal interests of individuals are
decisive, bubt the planning, regulating and organizing activity
of the government {tself, opens up exceptionally favorable
possibilities for the organization and execution of prophylactic
meagures both on & national scale and in the plan of the separate

stock~farms.

1t must, at the same time, be emphasized that for the
successful realization of the principles of prophylaxis it is
Lecessary firstly to have the systematic, extensive and persistent
planned regulating work of the direc%ing veterinary agencies of
the country; secondly 4o have the energetic participation and
support of our public == primarily of our kolkhozes and sovkhozes
public == and of the national economic agencies that conduct animal

husbandry in this most important matter; thirdly the provision of
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the corresponding orgenizatlonal and materlal bLases,

The prophylaxis of animal diseases, especially of infectlous
diseases, cannot be succesaful when only isolated, assorted meaw
sures, inconsistent among themselves, are applied outside of a
general plan; bubt such prophylaxis should have all its elements
part of a broadly thoughtwout system, executed according to plan
on the separation farms as well as on the Rayon, Oblast! and Kray

scales,

In view of all we have said, it is now necessary to elu-
cidate briefly the most important questions of organization and
technique of the prophylactic measures thai can be recommended
today for use by large-scale hogbreeding sovkhozes and kolkhozes

riggeries,

CENLERAL SCHEME OF PROPHYLACTIC MEASURES FOR

HOG FARMS

In the organization of the territory of a hog farm, stock=
taking of the factors of animal hygiene and veterinary sanitation
is most indispensable., The site of a hogralsing sovkhozes or
kolkhozes farm should be selected some distance away from highways
and main thoroughfares used by the public, in view of the very
frequent spread of infection through the ground routes of comnu=

nication,.

Public thoroughfares passing through the territory of such
farms or even through thelr outhouse areas are especially ime
permissable, and through the cooperation of the RAYISPOLKOMs

should be closed or by-passed.
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The territory of a pig-farm should, moreover, be isolated as
well as possible from other farms, and the pestures and exercise
areas for the swine, located un this territory, together with the
water sources and reservoirs, should be reserved for the exclusive
use of the farm in question, so as to exclude the posslbility of
contiguity or contact with swine and other animals belonging to

neighboring farms or to outside parties,

In order tc protect the farm area, especially the outhouses and
pigwalks and pastures and watering places of the swine from the
Intrusion of othcr animals, the construction of every kind of fence,

hurdle, ditch and other barrier nay be recommended,

The section of land for a pigefarm should meet the basic dew
mands of animal hygiene, and should be spacious enough to avoid
excessive crowding of the outhouses end leave enough room for
exercise and pasture grounds. The organizers and builders rust
bear in mind that unless adequate space is left between the pig~
pens, conditions will be unfavorable with respect to epizootics,
and the isolation and successful quarantine of separate pens
will be very difficult in case infectious disease should appear

among the animals,

The presence of marshes and small puddles of stagnant waler
accessible to the animals is very undesirable and unfavorable

from the zoohygienic and sanitary points of view.

The area of a pig=-farm should be studied and cleared up
in relation to veterinary~-sanitary requirements, so that there
are no dumps, manure piles, offal or excrement to be found on it,

Systematic disposal in these respects must also be kept up in the

future,
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Tt is very important to check the sanltary condition of the
water sources and natural ponds used for waterling places and

bathing of the swine on the exercise areas and pestures,

The constructlon of the plgpens and the specialized bullde
inzs should meet zoohygienic and veterinaryesanitary requirements,
In this respect correct construction of the drains for solid and
liquid wastes, sufficient isolation of the bays from each other,
pood ventilation and proper heating and lighting are all of sube
stantial importance, Especially serious attention should he
pald to the construction of quarantine quarters for swine newly
arrived on the premises, These quarters must be constructed in
e separate area, on one side from the structures used by the

e producing herd, and must have a separate hog-lot for the
quarantined pigs, together with all the necessary outhouses
(barns for feed and material, kitchen, living quarters for the
persomnel.) The method of delivery of the newly arrived pigs
admitted to quarantine should be thought out and organized in
such a way as to avoid any possibility of infection occurring
en route., Isolatlon quarters for isclating cases of suspected
or actual disease should be constructed as separate buildings
of sufficient capacity located a certain distance away from \\
the plgpens. The area of the isolation quarters should be
sufficient to accommodate simultaneously not less than 5 percent
of the entire herd on the farm. Inside the isolation quarters a
number of bays or sections, each hermetically isolated from the
other, must be constructed, together with a small room for

clinical examinations and post mortems,
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The disposal area for the burlal of carcasses must be at
gome distance from the boundaries of the farm (no nearer than
1 kilometer), Carcasses and all types of filth requiring dise=
Y position by burning or burial mst be conveyed there by speclal
carts or sleds lined with galvanized iron in the form of a box

with a cover,

The conditions of managcment, feeding and breeding of
swine are of Lmmense importence for the prophylaxis of 1ne
fectious and invasive diseases ameng them, Above all scrupu-
lous cleznliness nust be maintained in all quarters for swine
by means of reguler housekeeping and making up, accompanied by
periodic disinfection., A 2 percent NaOH solution, or quicklime,
may be recommended for disinfection. Speciel attention must be
paid to the feeding racks, which must be washed with hot water
(boiling water) to which 1l-2 percent of lye has been added; and,
in summer, they should also be dried in the sun., Accumulation
of dung in the pigpens or outside them is impermissible. Manure
and soiled bedding must be conveyed daily to a separate place
set aside for a manure pile, located not less than 100 meters
from the pigpengs, where it should become harmless as a regult

of the gpontaneous heat developed in it.

The feeding of swine should be organized on the basis of

feed norms and rations, worked out by considering not only

- mutrient value in calories, but also the need for providing
good assimibility of the nutrients and the necessary content
of mineral salts and vitamins, As a result of gross violation
of the rules of dietetics, gastro-intestinal disorders develop

among swine, especially young pigs, and lead to the breakdown
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of the barrier of the intestinal mucous membranes. The latter,
1n consequence, afford passage to the mlcrobes that inhabit the
intestinal tract in very large numbers, including also reprew
sentatives of the coli-paratyphoid group end other pathogenic

causative agents.

Diseases of the metabolism and of the gastro-intestinal
tract, which originate as a result of wrong feeding, lead to a
sharp lowering of the general resistance and to the infection
of the organism by the semi-pathogenic bacteris inhabiting the
intestines, whose virulence becomes intensified under these con~
ditions. Gastroenteritis prepares the ground and creates
favorable conditions for the entry and development of pathogenic
microorganisms as well -- the causaiive agents of erysipelas,
paratyphoid, tuberculosis and other infections. In this respect
it leads to the saddest results when swine, particularly young
ones, are given inferior feed, like rotten vegetables, mo\ﬂy and
stale oil-cake, grain and flour, half-boiled kitchen refuse, not
infrequently containing hslfedecomposed remnants of meat and

vegetables,

Such practices, which are still to be observed, as allow=
ing swine to root up every kind of dump, garbage pile, manure
heap etc., do an immense amount of damage. This practlice should
be decisively suppressed in all hogbreeding establishments, for
it leads to the meximum possible degree of invasion by intestinal
worms and infection of swine by colossal numbers of every possible

kind of microbes, including pathogenes,

The most serious abtention should therefore be devoted to

the feeding of swine as an extremely important link in the chain
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of prophylactic measures,

In the matter of breeding, likewlse, certain definite factors
of prophylaxis of very considerable importance may be noted, Timely
elimination from mating of chronic carriers of infection, exclusion
of sick or enfeebled animals from coupling, and preliminary exami-
nation for brucellosis of all newly acquired sires and dems, and of
all suspected cases of disease, before coupling -~ all these mea=

sures are far from exhaué@ng all the possibilities along this line.

The prophylaxis of the infectious diseases of young swine
should commence with the moment of coupling, with the rational
management and feeding of the dams and the correct organization
of the farrowing, for which the proper hyglenic conditions should
be assured. The prophylaxis of infectious abortion demands timely
igolation of the pregnant sows showing signs of inciplent abortion
and of those that have aborted and delivered dead or premature
farrows., In the interssts of creating a healthy herd which is
nore resistant to every kind of unfavorable influence and in-
fection, it is necessary to avoid too close in~breeding, te
freshen the stock with new blood, and notv Lo allow pampering

and oversensitivity of the animals,

Specialized Veterinary Prophylactic Measures.

These include:
(1) Thoroughgoing and continuous veterinary supervision

of the animals, clinical examination and taking the lemperabure
of all suspected and actual cases of illness, followed by iso-
lation of all adult pigs and sucklings that have fever or coughs,

or have aborted or show any other symptoms of disease;
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(2) Timely preventive diagnosis of new or assumed infections,
vy way of post mortem, bacteriologlcal, seroloegical and allergic

methods of examination;

(3) Clinical examinabion and quarantining of all newly
erriving animals, using other methods of examinetion as well where

necessarys

(L) Administration of the corresponding inoculations, at
the direction of the veterinury and under his supervision, as

soon as possible after definite diagnosis;

(5) Periodic disinfection of all quarters used by swine

and of all objects of equipment;

(6) Dehelminthization [elimination of depsrasitization or

intestinal worms] of the entire herd of swine,

Parasitization of swine, which is widespread under the
conditions of pigefarms, favors to an enormous extent the
lowering of the general resistance of the organism and is ree-
sponsible for making the barrier of the mucous membranes passable,
thus opening the portals to infection (Skryabin), In view of this,
coprological examinations should be periodically conducted to ree-
veal the existence of any helminthiases, Dehelminthization of
the swine should then be carried out by means of a whole integrated
aggregate of medical and sanitary measures, and the worm=-eggs exw
pelled by the swine during this process should be painstakingly

destroyed (by burning the excrement and disinfecting).
The reglstration of morbidity and mortelity of swine, by

separate groups and pigpens, should be organized on every pig-farm
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and the causes, examinabion findlngs, ete., preclsely entered in

the veterinary-sanitary Journsl of the farm.

These measures should be put into effect in the form of a
continuously operating system, under the supervision of the
genior veterinary specialist of the farm, or of the District or

Rayon veterinary,

The rules of internal nature on & plg farm should be fore
mulated with full consideration of the demands of prophylaxis,
They should prescribe individual prophylactic measures to be
taken by the workmen attending the swine herds on the sovkhozes
and by the members of the kolkhozes on their pigefarms, namely:
wearing of overalls and special clothing during work in the
plgpens, and limitation or complete prohibition of access to the
isolation quarters and quarantine areas of the farmgy all persons

not employed in such quarters and areas.

The access of oubside persons to any part of the pig farm
should be strictly limited, and, when there are dangerous swine
epizootics anywhere in the Rayon, forbidden altogether. The
same rules should apply to outside animals as well, but even
more strictly -=- and particularly to dogs, who often bring in

infections.

With respect to the cart and autombbile btransport serving
the farm, certain sanitary measures should he taken on their
return from trips outside, especlally after they have visited
other livestock farms, markets, railroad stations, and other
places from which infection might possibly bLe spread. The

wheels and bodlies of the machines and the carts, as well as the
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horses' feet are washed off with water before they enter the
grounds of the farm. This measure 1s particularly important when
there are epizootics of hog cholera, erysipelas, footeand=mouth
disease, anthrax or other diseases in the Rayon. 'The necessary
information about veterinary sanitation and the prophylaxis of
the infectious diseases of swine should be imparted, to at least
the technical minimum necessary, to all workers on a pig farm,
not excluding the subordinate technical personnel, such as
chauffeurs, stable-men, cart-drivers, housekeepers, storekeepers,

etc,

The questions of prophylaxis should become the subject of
discussion at technical and production conferences of the
sovkhozes, at the general meetings of workmen, at the board
meetings of the kolkhozes and ab the general assemblies of

their members.

The failure Lo observe the established measures of prophyw
laxis should be followed by the appropriate administrative
penalties, going as far as discharge and criminal presecution
in especially important cases, if the infection was brought into

the farm or spread on it through the fault of definite persons,

Such is the scheme of general prophylactic measures for

a pig farm which can be recommended for speediest realilzation,

In cases of immediate danger of the carriage of infection
from very nearby (neighboring) points = egpecially in cases
involving hog cholera == the administration of the pig farm,
together with the veterinary specialists, should discuss and

work out the most effective and concrete measures (applicable to

- U0 -
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toe conditions of the farm) to protect the farm from the inci=
dence of these diseases and to mobilize all workers of the farm

to carry cub such measures.

The appearance of hog cholera or erysipelas on a plg farm
ugually involves such considerable losses and unproductive ex=-
pense that one should not shrink back even from such measures
as these to prevent the transport of such infections onto the

farm,

Such a peculiar and characteristic "etate of siege" with

the object of prophylaxis should prescribe, in such a case:

(1) Complete interruption of all connections with affected

pointss

(2) Prohibition of access to the farm, or passape through

it, to outside persons

(3) Intensification of all sanitary-prophylaectic measures

within the farms

() ‘“Temporary interruption of pasturage and exercise for

the pigs, if the hog-log could possibly prove to be infected;

(5) 1Intensified veterinary surveillance over all pigs

on vhe farmg

(6) Organization of emergency watch-duty and stationing
of posbs for surveillance over the observation of the velerinsrye=

sanitary rules.

n
(7 Administratise of preventive inoculations.

-1 -
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we are able to state, from the experience of the most
orpganized and advanced pig farms, that the realization of the
entire complex of general sanitary prophylactic measures will
not be slow in producing the necessary effect both on the ine

dlvidual farms and the national scale,

PROPHYLACTIC MEASURES OW THE INDIVIDUAL FARM

The implementation of prophylactic measures on the larye=
scale pig faris should not encounter serious difficulties nor
require great expenditures, With the improvement in the general
sltuation and the organizaticnal and economic strengthening of
the hogralsing sovihozes and kolkhozes, the sanitary-hygienic
conditions on them are steadily improving and are creating all

the necessary preconditions for the widespread introduction and

realization of the basic measures of prophylaxis,

The coverage of the millions of swine now subject to
individual use by a single system of sanitary and prophylactic
measures involves conslderably greater difficulties. It is
entirely obvious that the scheme of prophylactic measures we
have Just considered camnot be applied in this case, The local
veterinary agencies should find other forms and develop other
reguirements to assure compliance by individual citizens who are
owners of the swine for private use with the basié veterinary

and sanitary rules,

hecording to the GLAVVETUPR of the Ministry of Agriculture
of the USSR, and to numerous communications from the localities,

the greatest number of violations of these rules is observed
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precisely in the case of such persons, who are either unscquainted
with the miles in question or do not uvnderstand them, and by thelr
actions somegtimes encowrage the spread of contagious diseases of

swine.

The management of swine on individual farms often falls
o meeb Uhe requirements of general veterlnary and sanitafy
prophylaxiss the swine somebines rummage sround the streels,
duups and places of common use (Latrines?]. Thelr dung is
gcattered around and left wherever it happens Lo fallj the
owrers frequently fail Lo declare the cases of disease that
they notey sick pigs are not shik in and wander arcund the

village, infecting other pius and spreading infectlon.

The compulsory destruction £ their swine 1s often
practiced by owners on the farms themselves, withoub ballng
any steps Lo prevent spread of the virus. The carcasses of
degtroyed swine are, in whole or in parb, taken oub and gold
ia the bazaars or on the farms, nob infrequently withoul the
knowledpe, consent or inspection of the veterlnaxw‘specialisté

and wl.bthout preliminary boiling or disinfection.

The existing District Veterinary system is still, very
naturally, unable to eliminate all these abnormal conditlons
and to exercise supervision and surveillance over the actions

of the numerous private swine owners.

Tt is entirely obvious that to achieve success in this
cirection will require the ald and cooperation not only of the
local authorities but that of the urban and villape activists

among the owners themselves,
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The necessary measures and rules of veterinary and sanitary
nature, which are compulsory for all owners of animals, and have
been worked out by the organs of vebterinary surveillance in con=
formity with the local conditions, should e widely publicized
and explained to general gatherings of citizens, at meetings of
activists among kolkhozes members, village goviels, etcf The
veterinary workers should not be the only ones to watch over
Fulfillment of the rules, but vhe urban and village soviets
should also participate in this surveillance through thelr
authorized representatives and members of thelr livestock sec=
tions. Those guilty of violating these rules should be fined
and in especially serious cases taken before a court to answer

for their actions.

The growth of general and technical literacy and the en=
hancement of the cultural level of the broad masses of the
kolkhozes farmers and of all toilers is creating the necessary
preconditions for the successful introduction of veterinary and

sanitary literacy among the population,

The following may ULe noted as basic measures for preventing
the spread of infectious diseases among swine under individual

use:

(1) Observation of the sanitary end hyglenic rules of
hog management by the separate owners: good treatment and feeding,
maintenance of cleanliness in and around quarters for swine, col=
_ | lection and disposal of dung in one definitely indicate place,
keeping careful track of the animals, now allewing them to rummage
around places of common ubilization or dumps, confining them to
quarters whenever infectious disease appears in the village, and

periodic disinfection.
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(2) Compulsory and timely reporting of disease and death,

(3) Isolation of pigs taken ill, disinfection of swine

quarters, fencing etc., to preveanb infection from neighbors,

(L) Compulsory submission of the carcasses of plgs that
have died, and of the carcasses and organs of pigs that have

been destroyed, to veterinary viewing,

(5) Disinfection of the offal and other products of
slaughtering after destruction of animals infected with hog

cholera, erysipelas and other infectious diseases.

(4) Transportation of swine or the products of their
slaughter beyond the villapge (or city) limlts and to the bazaars
only with veterinary or village soviet certificate that the lo=-

cality is free from infections disease.
(7) Observation of quarantine where imposed.

During the period of origination and spread of a swine
epizootic, the veterinary survelllance of bazaars, railroad
stations of routes of swine transportation should be intensified

to the meximum extent,

IX, HOG CHOLERA., PESTIS SUUM

Schweinepest, Virus-Schweinepest, Peste du pore, Hog cholera,

Swine fever, Typhoid fever, Pede porcina.

~” Hog cholera is a very contagious disease of swine caused by
a filtrable virus, and characterized in acute cases by the picture

of hemorrhaglc septicemia. In the course of more chronic cases,

- L5 -
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the primary disease is complicated by inflamatory and necrotic
processes in both gagtrointestinal canal and lungs, under the
influence of bacteria of the paratyphoid group (mostly B.

suipestifer) bul also B. Suisepbicus.

Hog cholera originated in North America, In 1833 it was
first noted, in the state of Ohlo, and spread more and more every

year until by 1855 it had spread over the entire country.

At the beginning of the ¢0s of the past century, hog cholera
began to be observed in England, whence 1t was spread through
pedigreed sires to Sweden, and then to Denmark, Almost slmule
taneously it appeared in Marseilles, France, to which it had been
carried by swine from Algiers, But it possibly may have existed
here before this (in 18L6), From the south of France, hog cholera
repidly made its way to Italy and Spain. In Germany (Posen and

Silesia) it was first observed in 1893,

From Germany, hog cholera gradually spread to the neighboring

countries (Austria, Hungary, Russia, Rumania etc,)

Thanks to the successful solution by Soviet veterinary
science of a series of theoretical and practical questions and
the development, by it, of an effective system of measures for
the control of hog cholera, significant successes in liquidating

this dangerous disease in the USSR could be achieved,

At the present time hog cholera appsars only in the form of

isolated epilzootics.

- b -
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EPTOLOGY

Threc main periods m&y pe nobed in the study of the etiology

of hog cholerde.

The first period was marked above all by the discoverys in
1865-1866 of the causative agente of two jnfectious diseases of
gwines hog cholera (Be suipestifer) and septicemia (B. suisepbicus) s
followed by & 1ively dispute between the duelists, who maintained
‘that sepbicenis and hog cholerd were WO 1ndependent diseases, and

Lhe monists, who held to the opposite point of viewe

The first period was concluded with the victory of the

duglists.

The second period pegan in 1903, when & f4ltrable virus was

discovered Lo pe the true caueative agent of hog cholerae

The third period mey pe considered to have commenced with
the publication by German and American research workers in bac
veriology of communications 4o the effect that the £11trable virus

was nothing else than a spirochetes

B, sulpestifer, sccording to 1t® morphological and culturale
viological properties, represents a bacteriun identical with B.
paratyphus of man. This pacterium was considered to he the
causative agent of hog cholera for about two decades. But
gradually many bacteriologlsts vegen to have doubbe &s to ‘the

specificity of this pacteriun for hog cholera.
These doubts were based on the following facts.

Swine that had been immunized LY cultures of B. suipestifer

L7 -
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and were thus insusceptible wlth respect to this organism, did not,
however, thereby acquire ilmmunity to natural infection during
epliootics of hog cholera, Such immunity was acquired only by
swine that had had the natural disease., The administration of
serum against B, sulpestifer did not gilve particularly great
relief in the treatment of hog cholera. Subcutaneous inoculation
of B, suipestifer produced infection only on administration of
large amounts of the culture, and even then not invariably, while
even relatively insignificant amounts of blood from swine that
had died of hog cholera were sufficient to cause lethal infection,
And, finally, 3. suipestifer could not by any means be found in

all eplzootics of hog cholera,

In view of these clrcumstances, further researchecs into
the etiology of hog cholera were undertaken on the initiative of
Salmon. During an outbresk of a disease resembling hog cholera in
Towa in 1903, de Schweinitz and Dorset conducted experiments in
infecting healthy swine with serum and blood from diseased swine,
first filtered through a plug of burnt clay. These experiments
indicated the existence of an ultramicroscoplc filtrable virus
as the original cause of swine contracting hog cholera., As for
B. suipestifer, the American scientists advanced the hypothesis
that it leads a harmisss ssprophytic existence in the organism
of swine before their infection, and only displays its pathogenic
activity after the resistance of the organism has been lowered under

the influence of the filtrable virus,

In 1905, Dorset, Bolton and Bride published a paper with an
introduction by Salmon in which he frankly admitted the incore

rectness of his former views on the role of B. suipestifer in hog

- U8 -
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cholere, 'The authors sumarlzed the wesulus of thelr lavestigatlons

in the followlng manners

(1) The filtered blood of diseased animels, when successlvely
inoculated from one plg to another, acts pathogenlcally, bul i he
virug apparently loses 1ts power after a certaln number of passagem

through the organisms of swinej

(2) Anlmals who have once hoad uhe disoase produced by
f1ltered blood acyuire Lmmunlty Lo Lolh nobural and artiliclal

infectlon with 1t

(3) Swine who have had the natural disease alvo become

imnune to subsequent natural and artificial infection;

(L) Animals quartered topethur with artificially infecled
plgs or placed in their plypens fell 111, and display the typlcal

aymploms of hoy cholera.

(5) TFoedlng of the inlernal orpans of diseased anlmals

producen the same symploms of dlsease;

(6) The presence ol a filtrable virus was demonstrated in

all outbreaks of hog cholora investlipaled;

(7) The plcture of the dismease lnduced by Lntravenous
injection or Leeding of B. sulpestelfer is very similer in lts
symptoms and pathologlcal anatomy to that observed in natural
outbrealks ol hog cholera; bul efforts to produce the dlsease by

subcutaneous inoculablon were not always successful;
(8) The disease induced by artificial introduction of

cultures of L. sulpestifer ls not infectlous;

- 1L9 -
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(3) Filtered or even unfiltered blood of pigs infected with

= B sulpestifer has no pathogenic properties;

(10) Ho imnunity to the natural disease is acquired after
recovery from disease artificlally induced by bacteria of hog

cholera,

Experiments to verify the hypothesis of a filtrable virus
of hog cholera were conducted in Germany and then slso with

favorable resulls, in Ttaly and France,

After the etiological significance of the filtrable virus
of hog-cholera had been shown, work on methods of immunigation

against this virus was started, and favorable results soon attained

The filtrable virus induces a primary disease of hemorrhagicw
septicemic character, and the organism thus weakened commences to
be attacked by a whole series of other bacteria, mainly from the
Typhusecoli group, together with the filtrable virus which also

produce corresponding secondary changes in the large intestine,

The croupous«hemorrhagic pneumonia witlh multiple necrotic
foei which is charscteristic of acute attacks of hemorrhapic
septicemia of swine, 1s also observed, as is well known, in hog
cholera as well, Its occurrence is explained in the same way as
the changes in the gastro-intestinal canal., Here too the previous
lowering of the organism's resistence under the influence of the
filtrable virus is required for B, sulsepticus afterwards to be

able to manifest its own pathogenic activivy,

Figure L6, Cellular inclusions (A) in the cells of the conjunctiva

in swine suffering from hog cholera, (After Ulengut)

-50 -
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According to the observations of Ulengut, almost all swine
show lnclusions in the eplthelial cells of their conjunctiva on
the 5th or 6bth day alfter their infection with hog cholera, These
inclusions are very similar to those found by Provachsk in trathoma,
and are distinguished from them only by their somewhat smaller size.

(Figure L6),

But similar inclusions were also found in the epithelial
cells of the conjunctiva in entirely healthy swine (3 percent),
Their specificity therefore appears problematical, inasmuch as
analogous formations are also encountered in many other diseases

induced by filtrable viruses,

From the diagnosiic polnt of view, these inclusions deserve
every attention, since bhey regularly appear in hog cholera bew

tween the 5th and 10th day of the disesse,

Sueh inclusions may also be noted in scrapings taken from
the conjunctivae of swine that have succumbed to hog cholera, if

not more than 2l hours has elapsed since death,

The following method is used to discover them. A scraping
is taken from the inflamed conjunctiva with a scalpel or a glass
slide, and amears are then prepared on slides. The smears are
first allowed to dry in the alr, and are then fixed with a mixture
of alcohol and ether. They are then stained by one of the methods

used for investigating blood parasites.

In 1910 Ryuter expressed a new view on the etiology of hog
cholera, nemely thal the filtrable virus was really nothing else
but a spirochete, but found no support among European scientists

engaged in the study of hog cholera,

-5l -
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He pointed out that this splrochete is predominantly ene
countered in swine with hog cholera, It ls sometlmes also found
in healthy swine and in those wibh other diseares, bLub only in
inaipnificant quantities and not in the blood, but only in the

intestines,

The infection of swine by spirochetae takes place by means
of swine lice or round worms, He discovered spirochetae in swine
with hog cholera not only in the mucous membranes of the stomach
and intestines, but also in the mesenteric lymph nodes and on
the affected areas of the skin, He alsc succeeded in finding
them in the blood of animals that had already succumbed Lo Lhe

disease,

ktcecording to him, spirochetae in various stages of dew
velonnent are constantly obscrved in the blood, at the same time
ag other microorganisms are encountered there only as fortuitous
conbaminations, The impossibility of finding spirochetae in
gome cases points not to their absence but to thelr being in the

tultravisible stage",

& cheracteristic peculiarity of spirochetae is their
polymorphism: in the initlal stage of development they must e
recognized as very minute round granules, from which forms like
comnas or the Greek letter epsilon develop, and then f{rom these

latter, spirals and spirochetes of varying length and thickness,

At a certain age, or under unfavorable clrcumstances,
spirochetes dissociate again to granules, It is mainly in the
granule stage that they are able to pass through the pores of a

filter., Ten days after filtration twisted forms appear again in
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the filtrates, In old virus (bLlood) they assume the shapes of
delicate splrals and commas, The latter link up with one another
4o form figures recalling the French letter S, or epsilon (. ).

Media of neutral reaction are mpgt favorable to the growth of

spirochetes,

In studying vicus or cultures in liquid media, the liquid
must first be centrifuged and the sediment thus obtained must be

examnined.

On the other hand, spirochebes can be found in the form

of conglomerates in virus or liguld media. TFor this reason

material for filtratlon must first be agliated in a special

Spirocheles are gram-ncgative, have a low resistance to

acid, and take stains rather poorly.

The method recommended for staining spirochebes is, after
preliminary fixing with a mixture of alcohol and ether, to use a
liquid solution of Giemsa's stain (2-3 drops to 10 c.c. of dis=
t1lled water) for a period of 2 days. The spirillae are stained
a faint violet in this way, while the round corpuscles disposcd
for the most part in groups (the granular form of spirochete)

take a reddish color,

Culture of these spircchetes in ertificiel mediuvms (egar

or gelabtine) to which urine had been added was found possible,

In Ryuter's opinion, the resistance of the organism was
broken down by the combined action of the spirochetes and the

toxins they produce, together with & large number of acconmpanying

-53
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bacteria, such 2o covel, voellli resembling paracoli, el

Tn 191k, King and Hof finan also published & reporh to the
effect that the causative agent appeared to be == B0 they sald ==
a spirochets (spirochaeta gwis) with a sbrong resemblance to
mﬂnmhm%apﬂlhm. The awthors found this Mﬁmwhﬂmrmtoﬂy
in intesbtinal ulcers (especially those of the vermiform appendix)
and in affected areas of the gkin, i also in the blood, pPar-
ticularly during fever. The distinguishing characteristic of
spirochacts suis is its capacity for dissociation into granules,
which apparently represent a certain stage of 1its development.
These granules are able Lo pass £4lters that hold back bacteria,
as was demonstrated by microscopic examination under a dark

field.

According te thelir ohservations, spirochetes are encountered

in the blood of healthy swine only in the granule form.

Slmilar studies of spirechacta suis were confirmed by other
soientiste as well (Andreyev, mekenskiy, Mikhin and others) but
the question of the specificity of this gpirochete for hog cholera

cannot be considered bto have been resolved in the pusibive sense.

Tn 1916, 83 carcasses of swine that had died of hog cholera
were examined by P. Ve Belrenskiy and myself, and spircchetes found
in only 59.2 percent of them, During an eplzootic of hog cholera
on one of the farms, spirochetes were found in the rectums of 12
oub of 72 swine, i.e., in 17 percent, During en epidemic of
erysipelas on the same farm, spirochetes were not found in a
single one of the 80 swine examined; neither did they appear in

swine infected with anthrax. Nevertheless, ln other cases, when

“ 5l -
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healthy swine were examined, vhey were found in tihe rectbum in

712 nercent of the cases.

Splrochetes were found in 15 out of 18 young pigs inoculated
with filtrable virus, In all these cases they were found only in
the alimentary tract, but not in the hlood, Two types of them
were observed: in oae of them the width of the comma wes L2
microns (Figure L47) and in the other it was 2,8l microns (Figure

L8y,

Spirochctes of the labber type also have greater amplitude
of the comma, reaching l.ll - 1,42 microns, The spirechetes of the
former btype completely corresponded to the spirochetes found in
the alimentary canal of swine. Those of the latter type recalled
the spirochetes found in the blood b~ the above~montioned authorsg,
Pekensldy found both byves of spilrochetes in all parts of the
alimenbtary canal in both healthy swine and those affected by hog

cholera (Figures oL to 66),

He obtained mixed cultures of these spirochetes from
material taken frow the mucous wembrene of the rectums of swine
with hog cholera, and by successive reinoculation he succeeded in
growing three generations of viable spirochetes under anaeroblc

conditions,

Figure L7. Spirochetes from the vermiform appendex of swine dead

of hog cholera. (After P. V, Bekenskiy).

Figure LB, Spirochetes from mixzed cultures. (After P. W, Bokenskiy) e

WiXxhin examined the feces of swine on farms affected Ly hog

cholera and found large numbers of spirochetes -=- 10~-20 in the field
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of wigio we in 70 percent of whe swine, whiile on farus Iree from

hog clielera gpirochetics i swine feces werc found only rarely and

1n bhe fom of single gpeciienss Those observalions furnished him
with e reason for conasidering the presence of spirocheles in gwlne
feces as one of the suxiliary mcans for tne diagnosis of hog

cholera. He worked aut & speclal technique for sxanining feces to

discover spirochetess

nbchinaikov (1933) almost fnvariably found spirochetes 0
be present in the fecos of swine with hog cholera, while in the
feces [ healthy swine they were elihcr absent or oceurred only
in occasional animals, and bhat in small nwibexrs. Upon arti-
{icial infectlon, spirochetes appearved in the feces from the 3rd,
Sth or Tth day in all cases and persisted until the 9th day. The
author draws Uhe conclusion from these observations that there is
= close relation between the presence of spirochetes and affec=
%ion by hog cholera. He succeeded in growing spirochctes in an

.

A in brath of hog intestine. Clinical

i pfusion of fecal mabler

and pabho~aaat,mﬁc chian; es, allepedly characteristic for hog
cholera, were observed by the author in suckling plgs infecbed
b& spirochete culbures, wiich gave him occasion to advance the
hypothesis thab the diphtheric changes that bake place in the
sntestines during hiog cholera are caused by spirochetes or thelr

biologic products.

The hypotheses a8 U0 the speclficity of various microbes
for hog cholera are 54111 unconfirmed down to the present moment,
Many of the sclentific data above presented in this connection
are now oily of historical interest, It would be expedient to base

the diaznosis of hog cholera today exclusively on the finding of
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inclugsicns vesembling chlamydozoa or off splrochetes in

Lakew ili, bub thelr further gtudy is necessary.

fubure scientific search may elucidate their true charace
ter and significance for the etiology and pathogenesis of hog

choleras

Tt may be that some relation of sllobiophoria, similar to

that found by contemporary scientists o exist between some

srobes and ulbramicrobes may be estabilished between e

spirochebes aud the filtrable virus of hop cholera.

At the present bime iU appears entirely indisputable that
the brue causative agent of hog cholera is a filtrable virus,

to the study of which the grestest atiention should be devoted,

-57 -
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UL BI0LOGY i T VIRUS

The biology of the virus oi hog cliolera, like thet of the

other filtrable viruses, hus uot yul recelved adequate study.

At the present time it still remains in dispute wlether
Jie virus is like othier microorganisms a living agent or is, in-

stead, a pecullar chemical substance.

Kucharenko (VILV) has succeeded in obtailning the virus ol hog
cholera in the form of a crystalline protein, a solution of which

induced the disease in swine.

fecording to vhe rusearches of Kernkamp, the size of the
virus particles dous not exceed 25 micromicroms. The virus pusses
the usual bacterial filters and cven some colloidal or ultra-
filters. ALL abtempts to ¢ amine 1t under the microscope or

ulbramicroscope have failed.

The susceptibility of animals other bhan the piy to the

Virus has been insufficiently elucidatad,

Vf the laboratvory aunimals, the juinea pig, and to some

extent, the rabbit, a.e apparently susceptlble.

Shyuyton, Mistral' and Dyubreyl' [Dubreille?] (1936) in-
fected guinea pigs intratexturally with hog cholera virus and

noted intumescence of the testicles and fever.

They made 10 passages of virus through guinea pigs. At each
pagsage its virulence for those animals increased, while decreasing

for swine. In experiments made by Nesterova, rabblits also proved

-5 8-
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suscepbible bo this sebhod of infcction.

It is nocessary o conbinue the iavestlgations in this
direction, The virus of hog cholers displeys a certain amowit of
acti.ity in the tlood struas of horses, though it apparently

does not multiply there.

Comparative fmmunological studies of the viruses of hog
o have . . ‘ , .
choler:. ond dog disbenper ms csteblished that vhe virus of
ho;r c¢holera proves aon=pathogenic on introduction into pupples
but protects then against inlecbion fron subsequent introduction
of disbemper virus. On vhoe other hond, distewsper virus Lluduced
a condition in swine similar to influenza, but did .ot protuech
bhes avainst the action ol hog cholera virus. The author refrained

from drawing Linal conclusions.

fcocording Lo T wivestigations of Ziakoto and isikhis

(193, ), sheep, joats and calves are Lo some ex.enl HUICCE
hog cholera virus, but with then only an inapparent iniection

resulted from cither sponbancous or eroerinental infectlon.

Teiklis succeeded m wmeking 10 passages of the virus through
sheep. The presence of wvirus in thely blood was proved by the in-

foction of swine.

The authors express bhe Leliel that these animals may

participate in spreading hog cholera.
These data still require serious confirmatbion.

Nicolle and Balozet (1932) proved exporimentally that man

.,\_4)’"7-
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may harbor the virus of hog cholera, showlng no symptoms of dis-

eage, Two suckling plgs .cre infected by Llood tuken from a

man 5 days afber injection of 5.0 of hog cholera Vvirus. Une

suckling received a dose of 5.0 -nd the other 5530. Bolh became 111
on the L=5 day and died on the 19-24th day. The authors consider that
human beings may Le infected by hog cholera under natural condi-

tions and that they avre carriers of this disease.

TPECHNIQUL OF PniPARATION U TH: VILUS, &4l D15 ¢uOPLRTINS

In all work with hog cholera, the {irst step to be taken
is the preparation of the filtrable virus in pure form, free from
any of the bacteria thet frequently accompany ib (especially from

L. Suipestifer).

Hog cholera virus is disseinebed throuzh the cntire
organism, but can Le Lost conveniunbly prepared Lrom vlood,

either defivrinized or serur.

Delibrinized blood, oy extract or julce of organs, is
first subjected to preliminary 1.ltration through ordinary fil-
ter paper, calcined sea sand or { ber asbestos, wo free the
liquid from tlie comrse suspended purticles, and is then tiltered

through a fine-pore filter.

pefore defibrinated blood is filtersd it is diluted with
an equal amount of water, like an exbract. Laksvo blood may be
used nstead of defibrinized. To obbtain it the blood is with-
draws not invo an empty vessel but into one filled with as much

sterile tap water as blood is proposed Lo be taken.

Serun and urine is not subjected to preliminary filtra~

- lo -
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Lration.

To obtain bacteria-Lree £1ltrabes, containiag only the

virug, . Coamberlain or Cee feld (o 12 and 15) filuwer pluys
are usually used. Chamberlain plugs are wade of turnt clay and
Berkfeld plugs of infusorisl cartli. ueyls filters are also being

used successfully at the wresent time.

The rate of filtration is also imporbant. Lxperinents
Lave shown that filtrac.on throuh terkefeld plites gilves Lesh

results at the rate of one drop a minuve.

vhe most powerful virus iu obtained Lrow snimals in the
acute stage of the discase. Noverti.cless viere 1s & cerbain
loss of potency in the virus at every Lilirat.on, owing to ad-

gorpbion and sbsorption.

The [oliretos are vested Lo Lberilivy Ly eddiag about

6 c.c. of [iltrate to 100 c.cC. of brobh sad kueplag the »lesk in

a thermostat at 37 degrees. If no bactorial yrowth is roevealed

byd~hfmewmmuowranGMQMMimrmm‘mcfﬂwwwsam

considered sterilea

HATHTATHING THE VIAL.LITY ASD VIIULCl OF HOG CHOLLRA VIRUS

Virus obbained from different animals and fros di ferent
localities may possess difiercnt potency. in just the same way,
virus beken from the same gwine ob different times diiffers in

virulence.
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Virus in defibrinated blood, with 0,75 percent pinol,
still displayed virulence whon kepb ab a temperacure ol ub ut

. degrecs

C. after 135-162 days.

Virus obbaiced in the swre state by filtratlon keeps besgt
of 21l without the addition ol disinfuctants., For bLuls Lerpose
iv is placed wnder sterile coaditious, fmmediately after filtra-
tion, in small brown glass ves.cls (test tubes or ampoules) which

are then sealed.

o virus preserves Llo

teacy for a number of soubis

when kepb wider redrigeration, while at coom vemperatures its
potency sometimes falls off very wap.dly. However, Lhe same

thekiny some timus happens even under refr

gration. Therefore 1L a

Loirly potent virus is required, it le adiinistered ii possible

imnedistely after preparation.

The virulence ol virus weokeng when kept ior loug .eriods.

nis weakon

i expressed in lengthening of the incubatlon time
and in bhe less sevore chronic course taken by the disease in

innoculated animals.

Virus keeps its virulence for louger in serum than in
urine, where virulence somebimes disappears already in U days.
This is apparently cxplained by the feeb teet ibs composition
makes serum a better medium for culturing the virus than urine.
(There is reason to suppose that virus loses its virulence faster
in urine than in blood in comnection with the greater degree of
saturabion of urine by electrolytes, which .pparently remove the

electric charge from the virus and induce its agglutination,
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leading to the loss of its virulonce.)

Toe views gradually weakens during passage through swine,

In exactly the same way it also produsll, weakens when passing

through the organisms of other specles of animals.

THE KESISTANCE OF Tib VIRUS TO PHYSICAL ACTLON AND TO DISINFLCTANTS

The virus show. a very considorsble resistance to plysical

action. This fact is of great en zoobological sigiilicances

wuch unfavorable factors as dessication, heating, sunlipht, or
high tesperature have hardly any influence at all upon hog choiura
virus under the usual conditions of the enternal enviromment. The
virus dies at temp.retuves of L6 degrees, 55 degrees, 60 degrecs,
and 70 degrees, respectively, in L hours, 2l hours, 10 hours and

1 hour respectively.

The wirus does not l.se ils activity when bhe sciwm is

xepl for buwoe Lows =t 55 UEPTECS .

The virus displays considerable resistance in blood dried
ab 37 degrees. 1t continues to induce disease in swinc even

afver it has been kept for two hours at 65 degrees.

In a protein-free medium it shows less resistance to
heats Thus, for instance, uri.ne containing virus loses its

activity already after 1 hour at 65 degreed.

“ £35 - !
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At low bempueraturcs the virus keeps I prop.rbies for
fairly exteaded periods. In frouon state the virus (serun 1il-
irate) survives from a few days bo .hroe monols, Strong froezlug
does not kill the virus, but rather preserves it, which Gaplains
the continuwed liafectiousness of stally vacant t;l‘lx'ou,z_-;hc;u't ail entire
winbter. Virus can also k.cp Lor over 2 months in meat at low

benperatures

The virus survives dessication relatively welle. Thus,
Llood and serum dricd to constant weight at 37 degrees, for

hree days, still maintained theilr virulence.

puval (1929) found that virus dried with blood keecps Lor

vears, but ropidly loses its virulonce after solution.
2

In the vxverimerts of HMissaer and Geiger, blood and
serum from diseased animals ucu, 5till virulent 3 weeks after 1t
nad been dried to powder, bub chis viru.uice had considerably

weakened after six weeks. In oae experiment scrapings of skin

remained infectious for U days,

ihe virus proved less baidy when dried wvogether uith earth.

Thus, in the exspuriments of wWhiting, a nixture of

crile earth
and blood, dessicated in a themostat, remained virulent for b
days of drying; a similarly treated mixture of feces and urine

containing virus lost its infectiousness in 2L hours of drying.

Irradiation by ultraviolet rays (mountain sun) [quartz lamp?]

for one hour falled to ki1l the virus in filtered serum.

Direct sunlight acting for § and 9 hours on filtered hog chol-

era serum did not deprive it of its pathogenic action.

- Lglw
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The virus roved relavively less resistant L byglenic
neasures.  Llght days aftor burial, virus could ..o longer be
Lound in the organs of & swine that lad suffered from hog c¢holera.
In strongly virulent blood kept wider refrigeration, which had

rotbed for 12 days, the virus was no longer pathogenic.

“addition of swine Leces to virulent urine to accel-
erebe its putrefication, the virulence of the urine was already

lost after a single day at 22 degrees,

fhe negative results of attompts Lo infect young pigs
with filtered extracts of the feaes from swine with hog cholera
indicate, in Ulengut 'y opinion, in exactly the sanme Wuy, that,
wider the influence of the hyglenic processes that occur in the
intestinal tract, the virus of hog cholers is subject to rapid
annihiletion or at leagt 1o very great weakening, Nevertheless,
in other experiments s the feces of swine with hog cholcra nay

sblll prove virulent,

The resistance of the virug to disinfectants is also quite
congiderable. Thig circunstance not infrequently makes it difri-

cult to carry out reliable disinfection,

A number of investigstors have studied the action of varioug
disinfectants on the viryg of hog cholera contained in the blood,

serum and urine of diseased swine > but most of 'bh%(%z&l)gfégéﬁ frctants
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the virus .roved relavively less resistant to hygienic
measures.  Lleht days aftor burial, virus could ..o longer be
found in the organs of & swine that lad suffered from hog cholera.
In strongly virulent blood kept under refrigerationy which had

rotbed for 12 days, the virus was no longer pathogenic.

tn addition of swine Leces to virulent urine to aceel-
erate its putrefication, the virulence of the urine was already

lost after a single day at 22 degrees.

The negative results of atiomphs Lo infect young pigs
with filtered extracts of the feaes from swine with hog cholera

indicate, in Ulengut's opinion, in exactly the saue wuy, that,

under the influence of the hyglenic processes that occur in the
intestinal tract, the virus of hoy cholera is subject to rapid

annihilation or at least wo very great weakening. levertieless,

iments, the feces of swiue with hog cholora 18y

sblll prove virulent.,

The resistance of the virus to disinfectants is also quite
conslderable. This circumstance not infrequently makes it difii-

culb to earry out reliable disinfection.

A number of investigators have studied the action of various
disinfectauts on the virus of hog cholera contained in the blood,
serum and urine of diseased swine, bub most of these disinfec¢tants
== corrosive sublimate, phenol, lysol and Lime we exhibited little

activiby.

Somewhatl better results were obtained by using a 5 to 10 per-
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cent solution of cibride of lime, which kills hog cholera virus in

2 hours.

This virus proves to be purmanently bound (adsorbed) by
albumin, which is coagulated Ly aatiseptics and Lhereby protects
the virus from contact with thems Of all disinfcctants tested,
the best proved to be a 2 percent solution of caustic soda.

Alber the guarters have first been subjected to carsful mechanical
cleaning, disinfection with this solution gives entirely satisface

tory resulis.

I short of causvic soda, lye irom wood ash may be used
instead, to which S percent of common salt (NaCl) should be added

in winter to prevent the solution from freezing.
It is recommended that solutions of caustic soda or wood-
ash lye be used hot for greater disinfecting effect.

David found that a ¢

nereent solution of NaOH killed the
virus in a protein-Iree medium in 15 minutes, and in blood in

2 hours,
& 1 percent solution of HaOM is enough for disinfecting the
hands, and also the surface of the bodies of the swine.
EXPURIMENTS IN CULTUKE OF THE VIRUS

In 1932 Hecke conducted successful experiments in the
artifiicial growth of hog cholera virus im tissue cultures.

Starting from the fact that in this disease the smallest vessels
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of the sndothelia are predominantly affected, he used tissu.s of
swine richest in bloodvessels {plexus chorloideus of the sbomach wall,
the lymph nodes, spinal cord, spleen and kidueys) as substrates for

the culture of the virus.

A mixture of cqual parts of spinal plasma and extrach of
swine spleen was the culture nedium. The plasma taken from swine
7~y days after infection by hoy cholera virus surved a5 the virus in

these experiments.

The drop cultur.s from the plexus choricideus .n plisna and
spleen extract contained virus until the 15th passage; culbures

from the spinal column in plaswa and Drew's solution until the

10tk passage; the cultures.from the lymph nodes until the 2uth

passage (or gunerwblons of the culiu.«).

The virus cultured ab 37 degrees for a total of 105 days
represented the final generations During this time the original
naterial had been propagated 103O times. le also succeeded in
crowing 1L passages of the hog cholera virus in flusks in spleen
tissue cultuces, involving multiplicablon of tho original wmmount

20
of virus by 10 times.

He did not succeed in growing the virus in kidney tGssue

cultures.

In the control cultwre, without bigsue, the virus could be
found o:nly during 18 days. In passages tirough test animals it
disappeared already in the second generationof tissueless culbure

in a plasma and spleen extract medlun.

- &7 -
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No changes in virulence of the virue were noted duriug
culture.

For detalls of the technigue cmployed by him la prepar-

inal paper (Zenbtralblatt fir

ingtissve culiures, sece the or

macteriologie, 1932, Dand 126). .

The hypotheses ol thu exisbunce of a number of hog
cholera viruses (a number of types of this virus, not mutually
conferring immunity) have been rejected after experimental chucks
nade on mumerous strains ol virus, obtained from various

countrics and parts of the worlds

Kotov (1930) carried out the experinental infection of shoates
Ly Russian, Geiman, and Ancrican viruses, and was unable to note
any difference in the clinical or psbho-anatomic plctures after the

fection. Irial of fimerican and German serums on Russian, Gu.rman and

American viruses gave no grounds for indicating the existence of

difrerent types, or of & plurality, of hog cholera viruses.

P RIMFHTAL INFECTION

For the conduct of experiments on hog cholera, animals
must be obtained from localitles definitely known to be free of the
disease, and in dowbtlul cases a quarantine ol atb least two weeks

18 necessary.

The test anfmals must bo strictly isolated. Infection of
the animals (young pigs) may be prformed by any method of introduce

ing the virus. The effect of infection depends mainly on the

3
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potency of the virus. Innoculation of as livtle as a ew tenths of
8 CeCe mey be enough to initiaste infoctlon, but to Le certain

not less than 10 cl.c. of {iltrave should be used, ag by the use of
uhils quantity the fluctuations in the viru.ence of the virus

will be less noticesble.

e reaction of swine to the introduction ol virus can be

ereceedingly varied, dep.nding on the various ludividual suscepbi-
hilities to hog cholera, the exivtece ol various diseascs oir the
int.rnal organg, metabolic and nubritional disturbances, vitamin

deficiency, overteeding, etc.

Using virus of the same strengbh, the react.on and mortality

among the infected animels may rluctuate sharply.

Many cuthors nouws more or less significent fluctuation of
the virulence of the virus. womebtimes the virus induces very
serious forms of the disease, and sometimes very mild forms. Yhe
reasons for such fluctuatlions in virulence are still unknown.
Auinmals that have pessed through a mild infection are in some
cases reinfected by more potent virus. ihis fact deserves prout

atkntion from the epizootological point of view,
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DISSEMINATION OF THE VIRUS IN THE ANIMAL ORGANISM

AND THE ROUTES OF ITS EXCRETION

The virus of hog cholera is preponderantly encountered in the
blood and is carried by it throughout the entire organism. Without
mentioning the muscles and organs rich in blood, the virus can be
found even in the crystalline humor of the eye., It is found in

especially large amounts in the urine.

The virus is excreted from the organism in the urine, and the
mucopurulent discharge from the eyes in conjunctivitis; and is con-

tained in the pustules in eczema, the nasal discharge in rhinitis, etc.

Attempts to infest suckling pigs by filtrates of fecal ex-
tracts have shown that if virus is present at all in the feces, it
must be in very insignificant amounts. Obviously the virus enter-
ing the intestinal tract is gradually destroyed under the influence

of the putrefactive processes that occur there.

The blood of animals infected with hog cholera already con=
tain the virus on the first day after the infection, and the urine,
feces and discharges from the eyes and nose on the first to second

day.

The presence of virus in the blood could already be demonstra-

ted 16 hours after the artificial infeection of swine.

Some times, however,” the virus appears later in the blood and
discharges of diseased swine. The virus of hog cholera is apparently

most closely bound to the red blood corpuscles. These corpuscules

- 70 -
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still contain the virus even after 6, 8 and 16 washings, at & time
when the wash water itself 1s already comple tely free of virus. The
plood of swine infected by subcutaneous inoculation of the virus
registers the maximum virus content on the sixth to eighth day after
inoculatlon. After infection of swine through the feed thié period
is lengthened by 1-2 days and sometimes even longer. The virus
appears later in the blood serum than in the blood cells, spleen,
lymph nodes, spinal cord and kidneys. In thege organs and tissues,
apparently, the virus multiplies, &s & result of which it is also
contained there for & longer period than in the serum, where it dies
in consequence of the destruction of the blood corpuscules or other

cells.

I¢ has been demonstrated by speclally conducted experiments
tnat the virus is found in blood serum 1 or 2 days longer than in

the red blecod corpuscles, spleen and kidneys.

The reduction of the degree of infection of the blood serum
is also connected with the fact that the production of immunizing
substances already commences on the seventh to tenth day after in=-

fectione

Thus when the disease is prolonged, the virus content of the
blood serum falls sharply. However, after blood-letting, a regenera=~
tion of blood takes place, and together with this new quantities of

virus appear in the blood serumm.

Sometimes the presence of virus in the urine could be shown —f—»

only on the seventh to tenth day after infection.

The virus appears in the blood and organs at the very begin-

ning of the disease, and can apparently persist for a very long ‘time

-7/ -
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in the organism.

THE DURATION OF VIRUS HARBORING AND

VIRUS DISCHARGE IN HOG CHOLERA

It may be considered established that, very soon after infec=-
tion, infected animals already have the virus in their organisms ard
discharge it into the externsl medium, at the very beginning of

incubation and long before the appearance of clinical symptoms.

The investigations of Dorset, Ulengut and others have demon-
strated that the blood of animals with hog cholera already contains
the virus 24 hours after infection and can consequently preéen‘o the
danger of spreading this virus already at this time, at the beginning

of incubatlon.

This circumstance is of great epizootological significance,
and must be taken into account in the execution of practlcal measures

for prophylaxis and liquidation of hog cholera.

While the time of appearance of the virus in the blood and the
dlscharges of infected animals is sufficiently clear, there is still
no complete agreement among the authorities as to the length of time
the virus spends in the organism, and of the period during which re-

covered animals are carriers of the virus.

This question, nevertheless, is of immense scientific and prac=
tical interest. A large nurber of experiments have been conducted to

solve it.

At one time 1t was experimentally established that swine in the

-72_‘..‘
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first stages of convalescence from hog cholera already stop excreting
the virus three days after fever ends, and, consequently, cease to

be dangerous to the surrounding animals.

However, later and more careful investigatlons along this line
by a number of research workers, together wifh practical observations
on farms affected by hog cholera, yielded convincing proofs that
there were many exceptions to this rule, since, in a certain number
of cases, cure with respect to virus?gily does not precede clinical

and anatomical cure but, on the contrary, is delayed for a period c¢f

unde termined length.

Thus, for instance, it has been shown by experiment that there
is a conslderable number of virus~carriers, that harbor the virus and
excrete it for a long period, both among chronic cases and among
swine now clinically recovered from hog cholera (or simultaneously

inoculated with it).

Specifically, it proved possible to discover virus-carriers in
four out of eight chronic cases examined, on the 2Lth, 30th, Llst and
95th day after infection, and in 3 out of L3 swine simul taneously

inoculated with hog cholera, on the 57th day after such inoculation.

These animals were proved experimentally to be virus-carriers,

for their blood infected healthy test swine.

Mikhalka, investigating this question on swine immune to hog
cholera (after natural or experimental infection), found that the
presence of virus as long as 10 months after infection could be shpwn
experimentally in the hemorrhagically infiltrated lymph nodes of

these swine in 76% of all cases examined by him.

Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8




Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8

On the basis of these experiments, Mikhalka reached the con-
clusion that the immunity originating in swine after thelr recovery
from hog cholera or thelr inoculation is, apparently, not sterile tut

"infectious',

Detre (1932) confirmed Mikhalka's observations and attached
great signlficance to the fact that animals who had recovered from
hog cholsra could harbor the living virus in their lymph nodes for

long periods (up to a year).

The infection of some animals by hog cholera 3«4 months after

their simultaneous inocilation is explained by this,

The general resistance of the organism and the immunity in
such animals is weakened under the influence of unfavorable circum-
stances, and in consequence the active virus harbored in thelr lymph

nodes again manifests its pathogenic action.

It is necessary under practical conditions to take into account

the possibility of the appearance of such endogenic reinfection.

The significance of these very important investigations, which
throw light on many facts not previously understood, is in no way
diminished by the fact that some other authoritles were unable to cone

firm these data by their own experiments.

Thus, for instance, Manninger and his associates could find
virus neither in the lymph nodes of swine 25 days after infectlon,
nor in the blood, urine and feces of swine 3-L weeks after simultaw
neous inoculation. Khaguell succeeded in proving the infectiousness
of the urine from simultaneously inoculated swine only sbout 30 days

after inoculation.

- Pthm
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The long period during which swine that have recovered from
hog cholera, and in some cases simultaneously inoculated swine as
well, still carry the virus, is also confirmed by immediate epizooti=

ologlcal observations.

Infection is known to have been carried in a considerable
number of cases by swine recovered from hog cholera when shipped to

another farm that was free of the disease.

Depending on the virulence of the virus, the individual
peculiarities of the animals and the surrounding circumstances, the
periods of virus harborage and virus discharge may obvlously vary
considerably, which also explains a number of contradictions in the

results of experimental investigations on this subject.

NATURAL INFECTION

Natural infection mainly originates per os, from ingestion of
infected feed or water contaminated by the excretions of diseased
animals,

Infection may also originate through the conjunctiva, in which
case the source of infection may be feed contaminated by urine, muco-
purulent discharges from the eyes of diseased swine, etc. In cone«
trast to urine, feces, as we have Llﬁsready noted, possess relatively
insignificant infectiousness. When pigs scratch each other, the virus
can easily enter wounds on the skin. This occurs even more easily
since the lice living on their skins can also cause infection with the
virus of hog cholera, although it has not yet been possible to prove

this latter statement experimentally. Finally, infection through the

..’7\5"'-
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respiratory tract (the respiratory method of infection) may be a route
of major importance, especially within an infected pigpen, crowded
with swine, in which animals suffering from hog cholera cough and ex=

pel large amounts of virus with the mucus.
THE EPIZOOTIOLOGY OF HOG CHOLERA

Contagiosity and dispersability. Hog cholera is a contaglous
disease which is transmitted by direct and indirect (intermediate)
contact. Diseased animals, their excretions and discharges and ob-
jects infected by them == or by blood == represent the chief source

of infection.

The contaglosity of hog cholera, like the virulence of the
virus, is subject under natural conditions to a certain amount of
fluctuation. The more serious the forms of illness induced, the
greater the corresponding contagiosity of the disease and the more

sharply expressed the dispersability of the infection.

The lack of uniformity in the infectiousness of hog cholera
during different eplzootic outbreaks of this disease has been estab-

lished by many sclentific cbservations.

Besides being influenced by fluctuations in the virulence of
the virus, the degree of contaglosity of hog cholera is apparently
also affected by the varying degree of susceptibility to it of swine

- 4n different reglons and farms, according to the varying sanitary gnd

hygienic conditions and the epizootic situation. ==

-’76/-
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T4 has been noted that in centers of fresh infection,
where hog cholera has not occurred for a few years, this disease
frequently spreads faster, and ite contaglosity is pronounced,
in accordance with a high virulence of the virus. In this re-
spect, besides {mmediate contact, the chamnels of (indirect)
transmission of the virus through infected food, equipment,
clothing and shoes of human beings, etce, take on great sige

nificance.

In localities and farms that have long been affected by
hog cholera, iis contaglosity is considerably less pronounced.
Meny tens of animals, exposed to conditions of possible in=
fection, do not contract the disease, and the spread of the

disease proceeds considerably more slowlye

In this connection, besides 2 cortain attenuation of the
virulence of the virus (in consequence of its prolonged passage
through the organisms of many animals), & certain resistance to
the virus develops among some animals of the herd, as a result
of Wlatent epidemization, i.e., the development of a certain
degree of imaunity to hog cholera because of unnoticed, con=

cealed contraction of the disease and recovery from it,

This phenomenon, which is observed in many infectious
diseases, may be the result of repeated entrance of small
amounte of attenuated virus into the organism, and cannot be
considered an exception to the spontaneous conditions, given

__ ‘the long exist&pce of hog cholera.
Thus, for instance, both Russian and foreign authorities

have repeatedly noted, and described in the literature, the

-77=
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peculiar course sometimes taken by hog cholera on large=-scale plg
farms, where it manifested jtself only in a sluggish, chronic
condition of disease in young pigs (the so-called nunthriftiness"),
in the absence of any clearw-cut cases of disease among the adult

awine,

similar observations have been made on farms long affected
by hog cholera, though far from all the susceptible swine popu-

lation had been subjected to artificial immunization.

The hygienic and sanitary conditions among the herds also
exert a strong influence on contaglosity, i.e. on the gpeed of
transmission of the disease from one animal to another, and on
the dispersabllity, of the infection, i.e. on the speed of its
spread from one farm to another and from one Rayon to another.

It is entirely obvious that the better the hyglenic condltions

of swine management and the more strictly the rules of sanitation
are observed, the fewer the possibilities afforded for the trans=
mission of the virus by diseased animals and ius transport with

feed and other infected objects, as well as on human beings.

For this reason we must emphatically reject the opinion
expressed by some veterinaries to the effect that "hog cholera
18 so infectious that it is hard to control it and prevent its

gpread."

Tn view of the considerable hardiness manifested by the
virus, its high infectiousness and pronounced contagiosity, and
its potentially high dispersability, it 1s necessary very strictly
to observe the veterinary and sanitary measures prescribed for

its control,

- 7E -
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on ‘the highly organized gocialist animal farm, with ener-
getlc and skillful work of veterinarios, animal technicians and
all service personnel, and with thorough and careful observation
of hyglenic and sanitary rules, new cases of hog cholera can be
vapldly localized and liquidated, without serioys losses among
the herds, and also without allowing any possible spread of the

disease to other farms.

Tt may be said with a certain measure of justification
that the contagiosity and dispersablility of hog cholera are also
relative ideas. In practice the degree o which these epizooto-
logical properties of hog cholera are displayed depends to a
very considerable extent ¢n who carries out the necessary in-
tegrated measures of conirol, and under what condltions and how

this work is performed.

It may be admitted that hog cholera is less contagious and
dispersable than Foobeand=routh disease, influenza and Aujeszky's

disease among Swine.

The question of the periodic intensification of the viru~
lence of the causative agent of hog cholera, as with many other
diseases, and in connection with this as well the question of
the gradual or sudden (mutational) intensification of its cone-
taglosity and dispersability, still remain theoretically unsolved.
The available epizootological observations are still inadequate

for any definitive pronouncements on this subject.

The "wave" of hog cholera epidemics that from time to
vime rolls up on some region, may be more readily explained by

the vielation of the prophylactic veterinary and sanitary rules

-y "7(["-
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and the transportation of large nmumbers of swine without pree
cautionary measures than by any "sudden" strengthenlng of the
virus., We deem it necessary to emphasize this factor for the
informatlon of the leaders of veterinary administrations and of
the Rayon veterinaries who are charged with immediate super=
vision over the compliance with veterinary and aanitary’rules.
The channels and methods of the spread of hog cholera are

exceedingly diverse,

Live swine infected with the virus, whether ill from
apparent or concealed forms, incubating or convalescent we
l.e. virus-carriers and virus-dischargers -- represent the

greatest danger of the spread of hog cholera.

On a farm (or point) affected by hog cholera, the animals
with the acute form of the disease are most dangerous, for the
virus they discharge during the period of intense febrile
crisis is distinguished by the highest virulence and infece
tiousness, In this respect immediate contact between healthy

and diseased swine plays the decisive part.

Inasmuch as any transportation of gravely ill animals
may be congidered almost entirely out of the question as a
practical matter, those infected animals that do not display
clinical symptoms of disease represent a particular danger with
respect to the spread of the virus beyond the boundaries of the

affected farm (or point) in question == that is, to other farms

and Rayons. Such animals include those in the inecubation stage,
those wlth latent infection, convalescents and some that are

chronically diseased but show no clinical symptoms, obher than

- 8O w
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gencral cachexla, stunted growth and inebility to fatten,

Hog cholera can ve spread by the blood, meat, parenchymatous
organs and the other products or refuse of the slaughter of swine
that are 111 of the disease or infected by 1b. It can also be
gpread through infected slaughtering places, by the persons
who butcher the carcasses, and through the objects near it.

This danger is miltiplied many times over when meat or other
products of glaughter are carried beyond the voundaries of the
affected farms, especially to merket and other places where

human beings and animals congregate.

Tnfected feed, water sources, pastures and articles used
4n animal husbandry ere also sources of infection which not in=-
frequently continue 4o be dangerous for very long periods, in
view of the hardiness of the causative agent under the conditions

of the external environment and on infected objects.

It has, specifically, been proved that hog cholera virus
persists for as long as 20 days on bags infected with blood,
for 5 days on bags infected by urine, for & week on concentrated

feeds.

The infectiousness of the blood and urine of swine i1l or
dead of hog cholera should be especlally stressed, for these
fluids contain large amounts of active viruse. Dung from sick
pigs is far legs important, since the virus in it dies in a
relatively short time. In rotting menure the virus dies in

L2-90 hours. -

The danger is jnereased if for any reascn parts of the

diseased organs and tissues or blood or other slaughter wastes,

- B -
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are added to the manure, Parts of the intestines of diseased swlne
remain virulent as long &8 50 days. The virulence of the virus per=
sists up to Ll days in earth, The carcasses of animals succumbing
to hog cholera may be immensely dangerous ag a source of infection,
especially in the first days after death, if their disposal is de=
layed and not careful enoughe. If the carcasses are dug vp and

torn apert by other swine, dogs, birds, wild beasts and rate,

infection may be extensively and repidly spread.

The virus loses 1ts potency after 3=l days in the decomposing
organs of animals thab have succumbed, but persists for a longer

period in the spinal cords

The supply of pig farms with various kinds of unboiled
refuse and garbage containing meat or internal organs of swine
with hog cholera has a definite significance in the spread of
hog cholera, In this manner the disease is not infrequently spread
in the United Jtates, where the elementary veterinary and sanitary
riles for the slaughter and the utilization of slaughter products

of swine with hog cholera are often violated,

In view of the long persistence of hog cholera virus in
chilled and salt pork, the infectlon may be transmitted over long

distances in these products and even imported from other countries,

Thus, during pre-war years, cases of the importance of virus

into Sweden by infected pork from the United States were noted.

The possibility of hog cholera being spread as a result of
veterinary workers failing to observe preventive measures in their
examinations, post mortems and inoculations of swine also can

certainly not be overlooked.
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The needles used for blood~letting and inoculation can
gpread infection if they are not sterilized after use on each

animal,

The mechanical transmission of infection on the clothing

and shoes of plgpen personnel 18 of no little importance.

CARRIERS

According to the investigations of American auvhorities,
hog cholera virus may be transmitted by the comnon house fly
(Musca domestica) and by the Stomoxys calcitrans fly. The
possible role of swine lice and fleas in transmission of hog

cholera still vemains experimentally unprovei.

Human beings and various animals may act as carriers and
transporters of the virus, Experiments have proved this to be
true of chickens and rats that eat out of the feed racks of

disessed swine and discharge the virus in their feces,.

THE INCUBATION PERIOD

The length of the incubation period in hog cholera varies

congiderably.

The duration of this period depends firstly on the amount
and virulence of the virus entering the organism, secondly,
apparently on the method by which it penetrates into the organism,
and, thirdly, on the degree of resistance or susceptibility to the

virus of the animal or group of animals exposed to infectlon,

Under unfavorable conditions of swine management and the

- 83 =
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consecuent sharp lowering of the resistance of the organism, the
incubation period is shortened and a more rapid spread of hog

cholera is observed,

After experimental infection (by inoculation of the virus or
by placing healthy swine in infected stalls) the incubation period
lasts for an average of 6 to 9 days (with a L day minimum), but it

can sometimes last as long as 2-3 weeks.

Most frequently of all, the length of the incubation period
after natural infection is 6-7 days; it ranges from L-5 days to

20 days,

The incubation period is really several days shorter than
the period that elapses until the first symptoms of illness are
discovered, since swine with high fever == L2 degrees == fre-

quently seemed perfectly well only a few days before.

THE CLINICAL PICTURE AND FORMS OF HOG CHOLERA

The clinical manifestations of hog cholera may vary over
an exceedingly great range, depending on the resistance of the
organism, the virulence of the virus and the period during which

the farm has been affected by the disease,

By acuteness and duration of elinical manifestations, acute,
subacute and chronic forms of hog cholera are distinguished; on
the other hand, according to the particular clinical symptoms and
anatomical changes that predominate, the seplicemic, neurological,

pulmonary, intestinal and mixed forms are distinguished,

- blm
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The acute and nevrologicel forms of hog cholera, usually vake
the septicemic form, the subacute tekes fhe pulmonary, intestinal
and mixed forms, while chronlc hog cholers 1g usually of the in=

i testinal (cachectic) form.

At the beginning of an eplzootlc, acute forms of the disease
are usually obgerved; Lhey are characterized Yy the appearance of
acute septicemia and terminate ilethally in & few days. Tabter,

however, the subacute and chronic forms predominate.

Under the influence of Lhe filtrable virue alone, the
gepticemic form develops (the pure form of hog cholera from the

etiologleal point of view).

1f the action of other bacteria that are the cgusaﬁive agents
of secondary infection is joined with the primary action of the
£1ltrable virus, then, according to the nature of these bacteria,
either the intestinal form of the disease resulis (with Be
suipestifer) or the thoracic form (B. suigepticus). Under the
joint action of both (Be sulpestifer and B, Suisepticus) the

mixed form developse

Usually when &n eplzootic of hog cholera appears on & farmy
yhe septicemic form is first observed, next the thoracic form,

and still 1eber the intestinal forme

Mortality in hog cholera 1s_divegtly pro?urtionglgyo the

intensity of the infection, while the duration of the disease

18 inversely proportional 4o ite intensity.

An atback of any form of hog cholers ysually comiences with

a feverish rise in temperature and a whole series of manifestations
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due o fever and indicating disturbance of the general condition
(impairment of the appetite, sluggishnesa, burylng itself in the
bedding at some point away from the other swine, prolonged lying
there, slowness of gait, hanging of head and tail). In severe,
acute cases that terminate fatally, the temperature holds at
almost the same level throughout the entire period, whiie in
cases whers the course of the disease is slower and the outcome
favorable, the temperature, in spite of a few slight relapses,

falls gradually snd finally reached normal,

In contrast to erysipelas, the temperature in hog cholera
seldom goes above L2 degrees., Before death the temperature often
drops bslow normal, especially with suckling pigs and young pigs.

Other symptoms usually show up 2-3 days af'ter the fever bégins.

In some cagses of acube hog cholera the other clinical
symptons (diarrhea, for instance) may begin Lefore fever sets

ine

In isolated ceses no fever at all can be detected in the

affected swine, if the temperature is only tsken once a day.

The Acute Septicemlic form of Hog Cholera.

The particularly grave hyperacute form is rather infrew«
quently observed, It manifests itself in high fever, depression,
extreme general debility, especially of the hind legs, flow of
blood from the nose and exitus letalis in sometimes only a few

hours.

Usually the acute form also takes a rather severe course,

but it is far from being as fast,

- 5¢ -
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Besides fever, one of the first symptoms of the acute form

is conjunctivitis with a mucous or mucopurulent dlscharges.

A mucopurulent nasal discharge, occasionally mixed with blood,
18 also not infrequently observed, which in very acute and grave
forms goes as far as a strong flow of blood from the nose. Vomiting,
and also constipation, may soon occur after onset of the disease;
the consbtipation subsequently gives way to diarrhea, somctimes with

] blood in the stoolss

Figure L49. Shote with hog cholera,

Blood sometimes flows in the urlnery passages, coloring the

urine red,

Red spols are noted on the skin, In contrast to erysipelas,
they do not turn pale on digital palpation, and are due to

hemorrhages located close together.

There is also a rash over the entire body, similar te that
in human scarlet fever or in swine erysipelas, The points
favored for the appearance of the rash are the ears, trunk and
joints., The rash has the character either of small red dots or
of larger diffuse areas not sharply defined. The appearance of a
red rash or spots is sometimes the first clinical manifestation

of hog cholera (Figure L9).
Tn some cases a general yellow jaundice is observed.

A marked somnolence is also constantly encountered and is a

very important clinical symptom of the acute form of hog cholera.

- 5’7-
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Disturbances in the nervous system may also be observed in cone
sequence of the hemorrhages between the pia mater and dura mater,
or even in the medullary substance itselfs twitching, involune

tary movements, shaking of the hindquarters in walking, etc,

In pregnant sows that contract hog cholera, miscarriages
are very often observed, In an infected herd this may take on

mass character, It is due to septicemic endometritis,

ALl the symptoms enumerated usually characterize the
septicemic form of the disease, I they are not alleviated with
the passage of time, the diseamse terminated fatally in L-7 days,

sometimes even sooner (2L hours),

Mortality is very high in acute hog cholera - up to 80
percent -- especially amony suckling pips below the age of 2
months, The neurologicel form of hog cholera, A large number
of investigators have noted o serics of clinical symptoms in the
aculbe and hyperacute forms of hog cholera, pointing to a serious
involvement of the peripheral and central nerveus systems, and
consisting of manifestations of irritation or depression, Dizzie
ness, spasmodic twitching of separate muscle groups, movements of
exhaustion, paralysis of the hindquarters, nervous excitement
going as far as attacks recalling rabies, or, on the other hand,
marked apathy and somnolence ~- are observed. In some countries
and some years, the neurological form of the disease has Leen the

predominating one in epizootics of hog cholera,

In most cases where pronounced neurological symptoms are
present, death occurs with extraordinary speed (2L-L8 hours),

In some cases the disease strikes almost like lightning. The

- 58 -
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animal gives a sharp scream of terror, falls to the floor as

theugh felled by a blow, and dies,

Cases of recovery from the neurological form of hog cholera
are rere. The survivors pass rapldly into a conditicpn of complete

emaclation,

THE SUBACUTE AND CHRONIC FORMS OF HOG CHOLERA

The subacute and chronic forms of hog cholera develop nore
slowly and are unaccompanied by such prolonged and high fever as
in the acute form. In the latter stages of the disease there is
not invariably fever. The fever lasts a few weeks, sometimes
(in young pigs) for months, These forms of hog choleraare mainly
characterized by the appearance of complications due to the pathoe
genic activity of the secondary infections that usually accompany

hog cholers.

The development of the secondary infections usually takes

place from the 7th to 10th day after infecticn.

After shotes had been subcutanecusly infected with virus,
the exislence of secondary infections among them was observed as
follows: in 33 percent, after 5 days; in 50 percent, after the 6th
day; in 71 percent, after 7-10 days; in 83 percent, after 11-15

days.

The following secondary infections were feound in 176 shotes
examined: paratyphoid in 50, B. suisepticus in 3L, B. pyocyaneous

in 12, erysipelas in 5, B. coli and other bacteria in 75,

- g?;? -
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According to locallty affected, these secondary complications

are divided into intestinal, pulmonary end mixed forms of subacute

oy chronic hog choleras

The intestinal form develops glowly and causes less marked
indispesition of the enimel. The constipation that appears at
the oubset is replaced in a few days by diarrhea, and in a little

while this in turn yields to constipation again,.

This alternation of constipation and diarrhea is one of the
typical signs of the intestinal form of hog cholera, and does not
occur in a few other inbestinal disorders of swine (paratyphoid,

for instance),.

The diarrheal stools are yellow or greenish, though some~
times (from admixture.of blood) they mey be reddish or dark Lrown,
and are distinguished by their very revolting odore. In severe
diarrhea they are ejected in streans. In the area of the mouth,
scabs and sores are noted on the lips, tongye and tonsils, indl=

cating the development of croupous-diphtherial processes.

The outcome of the intestinal form of hog cholers may pro-
ceed in one of two ways. In come cases the acute symptoms of
intestinal disorder gradually disappear, the appetite is re-

established end the animals finally recover.

In the other, more severe cases, owlng to the prolonged
loss of appetite and the exhausting diarrhea, the diseased
w .
animals == mostly young pigs -- pass into a state of exbreme

emaciation, and anemia and chronic cachexia develop.

L
|
i
1
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As time passes, not only de the fat and part of the pusculaw
ture atrophy in them, but even o some extent the skin, which 18

drawn into folds and covered with scabs.

The young PLes and shotes with the intestinal form of hog
cholera are transformed to gbarvelings, with the outward apw
pearance characteristic of thens hanging head and vail, curved
spine, pointed hindquarters hanging flebbily, rear legs tucked
under the tody. The animals 1€ extromely emsciated, with marked
retardation in growti and developrent, move with difficulty, and

are shaky on their leys.
pecovery of starvelings 1s yelatively rare.

The thoracic form of hog cholera corresponds in its symptoms
to the acute or chronic form of swine plague and appears as a come-
plication of tne septicemic form o& hog cholera by & pasteurellosis

infection.

Disburbances of the respiratory organs come 1o the foreground
in such cases: rhinitis, bronchlils, bronchopneumonia, manifested

by head colds, coughing, difficult respiration and dyspnea.

There are no nanifestations in the alimentary canal, OF such

as there may be are of minor importanca.

Tn the mixed form of hog cholera, together with symptoms of
pulmonary 1nvolvement (due to the action of B guisepticus) disorders
of the gastro-intestinal tract, induced by paratyphold infection,

are observed,

The skin is very frequently affected in hog cholera. In the
acute septicemic form, focal congestive hyperemia and hemorrhege is

noted.

- G -
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In Lhe subacule form of hog cholera, furunculous derwabllis
not infrequently develops. In lils condition, round swellings
the size of a l5-kopek piece first appear on the sites of the
congestive hyperemia, and from these, pustules filled with a
yellowieh infiltrate are developed., Pus 1s soon mingled with
this infiltrate. When the pustules break open, scabs -an
formed on their sites, and after these have fallen off, scars
or sores are left, which are sometimes deep and do not heal for

a long time (Figures 50 and 51).

Figzure 50, Furunculous derra e gwine dead of the subw
acute form of hog cholera, Flal rcund defects in the skin occupy

the sites of scabs that have fallea off,

Figure 51, Furunculous dermetitls on the udder of a swine with

subacute hog cholcera,

In other cases, numerous exanthemata similar to those of pox
appear over Lhe whole bedy, or necrosis cccurs on separale areas
of the skin (on the ears, tail aad legs). The necrosis is due to
the prolonged stasis of the blocd and infiltration into such areas,
or else it arises in localities subjecled to prolonged pressure

(in lying) or to trauma,

The necrcuic parts become dry and touch, and acquire a

brownishered color,
Necrotic sores ere sometimes noted on the legs. -

The atypical "creeping" form of hog cholera is sometimes

-9 -
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observed on a few pig fapms that have long veen affected by this

infection,

In congequence of a certain attenuation in the virulence
of the virus, owing to its prolonged passage through the ore=
ganioms of many hundreds of animals (including also those artle
ficallly {mnunized), or in consequence of a certain "habituation®
oi bihe swine herds Lo the infection over the longer period of its
sxistence on the farm, and of the ‘nfluence of the immunization
carried oub, an epizoolic of hog cholera on guch a farm assumes
a peculiar character, unusuel Tor bhis infection. In such cases,
over a period of some months, it dees ot induce the acute or
subacute forms of the disease, without pronounced symptomns or

sipgnificant morbality.

Lut in cases where the registance of the organism has been
Towered in the mass of the animals under the iofluence of severe
colds, digestive disturbances, inoculations egainst erysipelas,
or olher reasous, such a smoldering eplzootlic may be aggravated

and resulb in gubstantial mortality amnt bhe animals,

Such cases also occur in infected herds that had been

enbirely healthy for & year and even longers

The picture of the infection of young pigs by hog cholera
on long affected farms ig fairly indsterminate. Usually not later
than the moment of weaning, almost all the young pigs of the same
1itter begin bo pine and develop eczema, red spots like {flea=-blles

appear on the gkin, followed by brouwn scales and crusts.

t
i
1]

Decl
assified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8




: : -00039R000200010001-8
Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00 0
| Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8_

Flgare wo, Hogly cholera, Hemorrhages on the mucous nenbrane
of the stomach in the acute form of hog cholera, bo

mmM.Mxmw(mmﬂnm)ontm

sether with

Solds of the Mucous nmembrane,
(Aftop Andreev),

;
! 1
Flgure 53, Hog cholera, Diffuse hamorrhages in the large

intestine, (Aftor Andreev),

IFlgure 5), Hemorrhagic inflamuation of the stomach in the acute

form of hog cholera, (4fter Andreev)

Fiegure &5, Hog cholera, Punctuate hemcrrhages in the small
intestine in the acute form of hog cholera, (After Andreev),

Figure 56, Hog eholers, Punctusnte hemorrhages in the rectum, ]
(Mfter Andreew)

le

Flgore 87, Hog cholera, Punctuate hemorrhages on the mucous
membrane of tig bladder, (After Andreav),

Eczema is most often located on the Lelly, &pine, extremities
and on the forehead, where separate erusts unite into large scales
and scabs, formed over a red background.

Such eezena are sometimes Tformed as a result of gasiroe
intestinal disorders ang of some other infections, -

Except. for a SKIn rash and temporary Ioss of appetite, young
plgs with chronic hog cholera sometimes display no visible symptoms
of disease, but their development ig g whole month behind that of

other pigs orf the same age,
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Hot safrequently & whole Livter ie affected in Lhis way Wy
vne Olsease. The 8C28HE progresucy and takes & malignanbt course.
The seln bhickend, peconed gray and puckered and solidly covered
with lacrustablons. gevere, decP necroses are formed on the 1ips
and extrenltled, the spinc LOCOKLS curved, Uhe pelly is drawn UPp
euply, the eyelldls are stuck lopebher with dried puco purulent dls=
charged. The animals cat little, 1ie much and finally die. Post
nortems often discloses nothing bub the cepeneration of the organs,
manifesting 1uself in the pronounaed paleness of the mucous meme

branes of the intestines, kidneys and liver.

PATHOLOGIC A RATOMY C HANGES

Tn accordance with the varied inbenelly and duration of the
morbid processes, the patholo pic apatomical changes found on post
mortens of swine that have succumbed o hog cholers are gomewhat

varied.

The sepiicemic form o hog cholera is chax‘actex'ized by the
typical picture of the nemorrhaglc diaihesis, namelys appearance
of hemorrhage on the serious and gucous membranes, in the lymph

nodes and organs, and on the skille

The hemorrhages on the skin are sometbimes located so close
together that the skin is preddencd to & uniform color &8 in scarlebt
fever. Hemorrhiages are gometimes observed in ghe subcutaneous

tissues and in the muscles.

Exceedingly small punctuabe hemorrhages are found in the
JUCOUS Menbrane of the gastro«intes‘oinal canal, hot only in the

large intestine, but in the small inbestine as well (Figure 52)e

or
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They ere usually 1ogabed on bhe folus of Lue MUCoUS MGIDIELSS
Tery olflen they are Cound in che vectun (Piguve 50), in whici
case 'vne Teces nay contain admixoures of blood, Besides small
hemorrhages, Gliiuse pleeding of the mucous membranss of the
gbomach and large intestine and hemoryhagic inflamation of these

organis Ls &lso noted (Figures 52 and Sk,

Fibrin may be deposited in whe Torm of films or Lhin coat=

ings on the gurface of bhe mucous nembrane of the investine,

Small hewmorrhages are also located on the mucous memorans
of the uladder (Figure 57) and sometines also under the serous
envelope of the inbestines and on vhe parietal band of the

peritoneus

Large hemorrhages may also ve found on Lhe mucous membrane

of the larynx and urinary bladder.

Small punctate nemorrhages are very frequently observed
sn one grey layers of the kidneys. When located eonly in the
glomerules, these hemorvhages sharply project onto the pale
packground zone of the kidneys. The extravasations on a larger
scale in the gray substauce of the kidneys proceed much more
sharply, and also in the pelvis of the kidney and renal capsule

(Figure 58)

Figure 50. log cholera, Hemhorrages and atrophic necrosis in the

kidneys. (After Andreev).

Figure 59. Hog cholera., Hemorrhegic infiltration of the 1ymph

nodes. (Afver Andreev) .

- -
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Hemorrhages in the lungs are usually found under the
pleura in the pulmonary parenchymata themselves, and, less fre=

quently, on the coptal pleura.

The endocardium and, particularly, the pericardium, are
also frequently covered with small hemorrhages. Diffuée hemor=
rhages.as well are observed bensath the endocardiume There 18
sometimes a large quantity of serous fluid in the pericardial
cavity. FBeth punctate and diffuse hemorrhages may also occur in
the dura mater and pia maters The lymph glands are enlarged
and perforated by hemorrhages, giving them a dark red color
(Figares 59 and 60). The solitary follicles and Peyer's patches
are in a state of inflammatory intumescence, ulceration and crust

formation. The cancellous tissue 18 colored dark reds
Intestinal Form

The changes observed in the intestinal form of hog
cholera are primarily localized in the cecum and colol and
in the stomach; and less frequently in the small intestine and

oral cavity.

Where the gastro-intestinal canal is affected, the most
varied stages and forms of inflammation may be observed: the
usual serous catarrh, and hemorrhagic, croupous and diptheritic

inflamations (Figures 61 and 62),

Figure 62, Hog cholera. Stomache. Pseudo=-diphtherial formations

(croupous, s-diphtherial inflammation). (After Andreev).
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Croupous (diphtheroid) and diphtherial inflammations are
the most characteristic for the intestinal form of hog cholera,

and are observed during its subacute and chronlc course.

In croupous inflammation (crow)ous—diphtheriall according
to Marek), & coagulable exudate diffuses through the surface lay-
er of the mucous memtrane and reaches its surface. When the ex-
udate coagulates, necrosis occurs in the infiltrated area of
the mucous memirané (coagulation necrosis), while a false mem-
brane, the diphtheroid deposit, in close connection with the
underlying tissue and consigbing of fibrin and debris from the

necrotized tissues, is formed on its surface.

‘nis Croupous inflammation may be observed in various
forms, depending on whether it is confined to separate small

areas (focal form) or is spread over a large area (diffuse form).

The commonest form of croupous inflammation is the focal
forme When pronounced, it gives the most characteristic picture

of hog cholera.

The primary centers of focal croupous inflamation usually
develop on the site of Peyer's patches, the solitary lymph folli-
cles, or on areas of the mucous membranes already visited by

hemorrhagee

The follicles become enlarged, owing to hyperplasia of
thelr tissues and infilbration of exudate (Figure 63)e Coagula-

tion necrosis, accompanieci' Aby caseous degeneration, then follows
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(Figures 6l and 65). The mucous memurane covering the follicles,
a8 a result of the coagulation of the inflltrated exudate, which
often contains erythrocytes as well, undergoes necrosie in exact-

1y the same way (Figure 66).

Pigure 63. Hog cholera, Intumescence of solitary follicles in

small intestine. (After Andreyev),

Figure 6. Hog cholera., Intestinal ulcers In the center @
structureless necrotic mass, with included fatty vacuoles,
emerging from the follicle. On the right and left, a fissure
vetween the mucosa and the necrotic formation. In the submucous
tissue the necrotic formation is separated from the healbhy
tissue by an inflammatory ridge of cellular slements, The
cellular infiltration into the adjoining musculature is also
noticeable. Outside the zones of infiltration there ls in-
flammatory hyperemia in the submucous tissue. (After Tost
[Jost?]).

After limination of the caseous masses from the necrotic
follicley, & so-called follicular ulcer, with sharp or intumescent
edges, is formed (Figures 67, 68, 69 and T0)e The base of the

vlcer is sometimes covered by remnants of the caseous delrise

The folllcular vlcers so formed are very convenient places
for the penetration of Be suipestifer and Be necrosis, Owing
to irritetion of the sarrounding healthy mucous membrane by the
products of the activity of these bacteria, the croupous inflame=
mation spreads more and more afound the primary croupous focus

that has been formeds
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Tn this way, yellowish, brownish or entirely dark raised
ulcers are formed, from the size of a lentil to that of a fifty-
kopek plece, slightly projecting above the level of the mucous
membrane and deep in the middle, at the site of the former folli=
cle. The area of these lesions gradually increases; and they
sometimes unite to form a single flat ulcer covering an extensive
areca. Owing to the thickening of the intestinal walls, the
Tumen of the intestine becomes more or less constricted. The
gurface of these ulcers consists in the center of a irialle,
coBeous mass, A reactive inflammation and thickening of the
submucous Lissue or sevous membrang proceeds beneath these ule
cers, according to the depth of their penetration. During re-
active inflammation, in the serous membrane, inflammation of
the peritoneum not infrequently occurs and results in anasgtom=

osis of intestinal loops.

Figure 65. Hog cholera, Intumescence and initial stage of
necrosis of solitary follicles (formation of follicular vlcers)
in the large intestine, with intumescence of the mucous membrane

around it in the form of a ridge. (After Andreyev).

Figure 66, Hog cholera. Process of necrosis of solitary folli-
cles and more prenounced intumescence of the mucous membrang

around them. (After Andreyev).

Figure 67. Diphtheria follicularis of the large intestine in
subacute hog cholera (colitis diphtheroides follicularis). The

large intestine has been subjected to inversion of the mucous
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memkrane outwards. Abover the ileocecal (%] valve. 3/L nate

ural size. (After Iost),

Figure 68, Hog cholera. lLarge intestine, Various stages of
necrosis of the solitery follicles, In some of the larger wl-
cers the deepening in the middle is clearly visible, (After

Andreyev),

1f the necrotizmed follicle is not transformed into an ul=
cer bubt preserves its own shape, then the magulation necrosis
of the micous membrane that takes vlace around it provides the
basis for the formation of a butten=shaped wlcer with concentric
layers (Figure 73). Owing to the demarcating inflammation (an
accumlation of polynucl;aar leuncocytes), the mucous membranes
around these scars is intumesced into a cylindrical form. The
demarcating inflammation develops also beneath the necrotized
mcous membrane (under the uleer), in consequence of which the
uwlcer is raised above the level of the mucous membrane and ac-
quires a resemblance to a button. (Figures Tl and 72)s The cone
nection between these button-like ulcers and the mucous membrane
is gradually lost, beginning with the edges, and finally they

can drop off.

Flgure 69, Hog cholera, Superficial necrosis of the solitary
follicles in the large intestine, Here and there there are
small uvlcers on the sites of the solitary follicles. (After An=

dreyev).
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Figure 70, Hog cholera. Small intestine. Promounced Aiphe
theroldal changes in the solitary follicles with formation of
vleers in various stages of development, The mucous membrane
around the ulcers is in the form of an intumescent ridge. Plugs
representing the inflammatory product of follicular depresgions
(pockets) are visible in the centers of most of the ulcers. In
the middle 1s a Peyer's patch that has undergone diphtheroidal
change. At the top is the lower portion of the end of that sec=
tlon of the intestinal area which is in a state of diphtheroidal

inflammation,

Figure Tl. Hog cholera., Ileum and beginning of large intese
tine. Among the small scars arve large ("button-like") ulcers
consisting of friable caseous masses; in some of them concentric

layer formation may be noted, (After Andreyev),

Figure 72, Hog cholera. Large intestine. Massive button-like

ulcers. (After Andreyev),

Figure 73. Hog cholera, Large intestine, Massive ulcers with

concentric layer structure. (Original),

Pigure Th. Hog cholera. Diffuse diphtheroidal inflammation of
the large intestine, (After Andreyev),

Figure 75. Hog cholera. Hemorrhagicediphtherial inflammation
of the rectum, (After Andreyev),
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Figure 76,  ross-sectlon through changed walls of vessels 1n
hog cholera, Seml-schematic presentation, Various stages of

thickening. Hyalinization and kapyorrhexis.

On the site of ulcers that have dropped off, granulation
tissue develops, followed by a cleatrix, the svrface of which is
gradually covered by the epithelia, The smooth, shiny and reddish
mucous membrane in this place is slightly ralsed, though sometimes

it ig slightly depressed.

The process of necrosis is somebimes not confined to the
micous membrane, but spreads deeper, down to the muscular layer
s and even to the seous membrane itself, as a result of which ad=

hesive intestinal inflammation may develop.

In the diffuse form of croupous inflammation of the intes-
tines (Figure 7L), the process of coagulation necrosis attacks
not the follicles, but immediately attacks a great length of the
mucous membrane itself in the e¢ecum or colon. The intestinal
wall in these places is considerably thickened (0s5-1 centimeter)

while the mucous membrane is folded along the transverse folds,

Diphtherial or necrotizing inflammation (what Marek calls
tgimple necroslsh) of the gastro-intestinal camal is for the most
part observed simultaneously with croupous or hemorrhagic ine-
flammation (Figure 75)e In diphtherial inflammation, as in
croupous, coagulation necrosis is occasionally preceded by ine

I . filtration of the mucous membrane by a slightly coagulating ex-

udate, which never reaches the surface of the mucous membrane, ~ T T U7 T e = e =
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however. Therefore, too, no false membranes, intimately
Joined to the underlyling tissues, are formed in this case.
Necrosis here occurs in the micous nembrane itself, and this
necrosis (Marek's "simple necrosis") may be confined to the
epithelia and surface layers of the mucous membranesy but it
can also penetrate more deeply, down to the submucosa and
beyond, The latter form of necrosis is more typical for hog

cholera.

A branelike coating forms on the surface of the necrosis,
while inside of it dark-colored, dry, friable wlcers of round or
oval shape are formed, When these ulcers fall off, sores resulb,
which heal by developing gramlation tissue in themselves, covered

by epithelia.

The Thoracic Form

Affection of the organs of the thoracic cavity (pleura
and lungs), just as in hemorrhagic septicemia of swine, may
somebimes be the only change in pathological snatomy observed

on post mortem of swine with hog cholera.

Acute and chrondc catarrh of the bronchi, with atelece
tagis of separate lotules of the lung, and also various forms
of inflarmation of the lungs (catarrhal, hemorrhaglc, croupous,
necrotizing), pleura and pericardium, usually develop owing to
secondary infection by B. sulsepticus, but sometimes, besides
B. suisepticus, B, pyogenes or a large munber of other hacteria
(diplococci, streptococcl, bacteria of the Typhus=~coli group,

ete.) are found in the affected areas.
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Fnally, sarous catarrh of separale parts or even of
wiole lolules of the lungs can apparently be induced only by
the fMltrable viruse The affection of the lungs in hog cholera
18y most often of all, of the nature of a catarrhal pneumonia,

which is primarily localized in the anterior lobes of the lung.

Thus, for instence, out of 17L cases of pneumonia observed
in hog cholera, 120 were catarrhal pnewmonia, 23 acute fibrous

necrotizing pneumonia and 18 gangrenous pnsumonia.

The chavacter of lung affections is apparently dependent
to a very great extent not so much on the virulence of the hog
cholera virus and of the secondary microflora spreading through
the lungs as on the condition of the diseased animals, The
better this condition 1s, the more rarely do fibrous and necrotize-
ing pneumonia develops [The author evidently is thinking of a
mllder degree of necrosls than that indicated by the American
term "necropneumonia®, which is, of course, synonymous with

gangrenous pneumonia. ]

The lymph nodes may be increased in sime (hyperplasia),

or in a state of hyperemia, or punctured by hemorrhages,

Necrotic foci are formed in the lymph nodes only in
cases of secondary infection by B. paratyphl suls or B. enterit.

Gartneri.
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Figure 7. Scheme of the lyanh node in hog cholerva,
a. Adenoid tissue of the pe.renchymsa
he Cellwpoor parenchymatic substance
ce Trabecluae
de TFollicles
e. Peritrabecular sinus
f. Cortical (marginal) sinus
e psule

h. Connective tissue envelope

The distribution of hemorrhages in the parenchyma of

the lymph node (in the early stage) is shown by gmall clrcles.

Tn the liver, kidneys, heart and misculature, parenchy=
matous degeneration is rather often observed, as a result of @
prolonged state of fever, In addition, there is oftoen a conges=
tive hyperemia in the liver, accompanied by atrophy of the
tissue. Small hemorrhages may also occur in all these organs

during a more acute course of the disease.
Figwre 78. Infarcts in the spleen 51 hog choleras (Original).

Figure 79. General view of an infarch at the edge of the spleer,
with central necrotic focl and hemorrhagic marginal zone. A
changed vessel runs at the hase of the infarct in the direction
of the edge of the spleen. 1:38.
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Mgure 80, Infarcts in the spleen. On the horizontal section ==
the 1ighter area of guperposition -~ are the sites of the nec=

rosig. (VIEV).

The SPLLEN in hog cholera may be cither unchanged or dis=
play intrmescence, (resulting from hyperemia oF hyperplasia‘)
which is in no way distinguished from that in other infectious
disesses. Bub in some cased, mainly in subacube cases, anemic
and mixed infarcts, which are of greab pathognomonic significance,
may be observed, These infarcts are more frequently formed
after artificlal inoculation with hog cholera virug than after

naturally contracting the diseases. (Figure 78)e

The formation of infarcts takes place under the influence
of the action of the virus on the walls of the terminal vesselss
After subcutaneous inoculation with highly active virus, more
exvensive infarcts of hemorrbagic character are formed, bub
after natwral infection by normal virus per 08, anemic and less

extensive infarcts resulbe

Macroscopically these infarcts appear in the fornm of
gark red, more or less sharply defined foci on the surface of
the orgen and attain a diameter of 1-2 centimeters. In a trans-
verse section they ave also distinguwished sharply from the sur-

rounding tissue.

The infarcts are wedge=shaped in mosgt cases, bub they are
often irregularly serrated at the edges, with spices pointing
towards the center (Figure 79). 1In their form and location they
correspond to the areas supplied by profoundly modified folllcu=

lar arteries.
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Tnfarcha are usually formed in large mmbers and dise

tributed mainly along the edges of the soleen (Figure 78).

Tufarcts are also observed, though in lesser numbers, in

the spleen parenclhiyma itselfo

In some infarcts secondary necrotic focl, induced by
pecondary infections, malnly by B. peratyphi suis, are encoun-

Yerad.

Figure Bl, Diphthercidal colitis in hog cholera.

a, Mucosa

be Muscularis mucosae

cs Submucosa

de Internal muscular layer

e, Ixternal muscular layer

f. Infiltrate of round cells between glandular epithelis,
penetrating deepl irto the submucosa

ge Coagulation necrosis of the mucous membrane, with
demsrcation ridge at b

i, Adipose tissue

k. Bloodvessels in the submicosa
HISTOLOGT CAL CHAWGES

A detailed description of the histological changes found
in hog cholera was presented Wy us in the last edition of this

book (1936), to which we refer specialists interested in this - ——

question, At this place we shall glve only sketches illustrative
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of these changes, The histological changes may be summarized

as follows:

The prineipal changes which may be utilized for the purw
pose of the differential diagnosis of hog cholera and for the
elucidation of the pathologic changes observed in that disease
are found in the bloodvessels, lymph nodes, kidneys, spleen and

central nervous system,

The eapillaries and larger vessels undergo gross changes
very early. Under the influence of the virus, multiplying in
the blood, degenerative changes in the endothelial cells take
place, together with hyaline degeneration and necrosis of the
walls of the bloodvessels, The latter condition easily spreads
and causes hemorrhages., Owing to edema and the multiplication
of adventitious cells, the walls of the Hloodvessels become
thickened, and not infrequently thrombi are formed. It is these
changes in the bloodvessels that are also mainly responsible for
the patho-anatomical changes characteristic for hog cholera;
hemorrhages, necrotic foci in the organs and anemic infarcts in

the spleen.

In the lymph nodes, which are intumescent and hyperemic,
there are not infrequently hemorrhagic infiltrations, with local~
ization of the extravasated blood along the peripheries and in
the parenchymata of the nodes, and necrotic foci in chronic cases,
Pronounced. atrophy of the adencid tissue of the lymph nodes and

spleen is also noted, which induces the leukopenia almost regular-
ly observed in hog cholera,
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This picture of hemorrhagic lymphadenitis is character=-

istic for hog cholera.

Figure 82, Glomerular and periglomerular hemorrhages in the
acute form of hog cholera.
a. Hemorrhage with pyknotic muclei in the glomeruli
b. Extensive periglomerular hemorrhage
c. Debris of the nuclei of the endothelia of the entrance
to the vessel
d. Degeneration of the epithelia of the canaliculi of

the vessel,

The kidneys are relatively seldom affected in other ine-
fectious diseases, but suffer greatly from the action of hog
cholera virus, which induces a serous or hemorrhagic diffuse
glomerulonephritis (B. Bol! and Rybinskiy). Hyaline and fatty
degeneration is noted in the epithelia of the winding canali~-
culi, together with a pronounced regressive change in the blood-
vessels, accompanied by hemorrhage, thrombosis, stasis and,
finally, necroeis of their walls, Endovasculitis and perivas-

culitis is observed in some cases (B. Bol! and Rybinskily).

Ingpute cases of the neural form of hog cholera, diffuse,
nonsuppurating encephalitis is found in the central nervous
system, with marked degenerative changes of the nerve cells and
of the walls of the Sloodvessels in the brain, together with
cellular accumlations in the form of sleeve-shaped formstions
in the perivascular lymphatic areas and in the areas surrounded

by the hemato-encephalic barrier. Vessels which are hardly
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noticeatle in normal cases, now stand out in the form of a
traild of vessels of various thickness. Hemorrhages are noted
in the medullary substance and in the meninges. In additlon,
tisgue reactions in the form of proliferation of the neuroglia

and formation of “gliogenous nodules" are also observed.

Figure 83, Trangverse section of the central portion of the
brain, Schematic representation. Black dots indicate distri-
bution of encephalitic lesions in hog cholera. (After Zayfrid
[Seifried?]).

THE QUANTITATIVE AND MORPHOLOGICAL CHANGES

IN THE BLOOD

Tn the red hlood elements, the development of anemia is
observed, This is expressed in a fall in the mumber of erythro=
cytes and in the hemoglobin content; polychromatophilia, poikilo~
eytosis and inerease in the mumber of blood platelets is also ob-

serveds

Changes in the number of reticulocytes (gramilofilocytes)

are highly characteristic,

These are erybhrocytes containing gramlar-fibrous matter

which are residues of the embryonic protoplasm.

Tn the blood of normal swine, wp to the age of 3 months,
they constitute from 1.1 percemt to 1348 percent of the total of
mumber of erythrocytes and from 0.2 percent to L percent in

swine over 3 months of age.
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In hog cholera, the number of reticulocytes falls when
fever first appears, and they disappear completely from the
blood when the chavacteristic clinical signs manifest themselves.

During convalescence the reticulocyte count again rises sharply.

In the white blood elements as well, great changes are
noted, Pronounced leukopenia has been noted in hog cholera by
both Russian and foreilgn authors. A fall in the leukocyte count

below 8000 per cubic millimeter is a true sign of hog cholera,

Tt has been possible to note certain shifts in the compos-
ition of the white blood corpuscles. In the initial stages of
the acute form of hog cholera, appearance of neutrophilia
[1levorotary ?], eosinopenia, increased basophile count and

lymphocytosis are regularly observeds

On complication of the disease by secondary infections,
or when the acute process changes over to the chronic form, the
white blood count changes: appearance of eocsinophiles and
basophiles or increase in them, and pronounced lymphocytosise
(Beltkov, 1939).

ITAGNOSIS

The diagnosis of hog cholera is based on the epizcotologi~
cal, clinicel and patho-anatomical findings, and should as a rule

be made on the spot, at the farm where the disease occurs.

Bacteriologlcal examinations, blological tests and histol-
ogical examinations play a subordinate role and areweful chiefly
for differential diagnosis.
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The timely (early) diagnosis of hog cholera is exception=
ally important: not infrequently the success of the measures
for localizing and liquidating an outtreak depends on it, Iach
additional day of delay in the diagnosis costs the affected
farm dearly, especially when measurcs to prevent transmission
of the infection and localize it are not taken as scon as the

first sugpicions of the presence of hog cholera arise.

The epizootological data concerning the conditions under
which the infection appears and spreads, and its character, may

in numerous cases be decisive for the diagnosis.

Above all, it is exceptionally important to discover the
possible source of the infection, so as to prevent further ine

fection of the herd from this S0UYCes

The characteristic eplzootological features of hog chol=
era are: swine of all ages are susceptible to ity 1t may appear
at any time of the year, regardless of definlte predisposing
factors (such as are represented by head colds in influenza or
hot weather in swine erysipelas); rapid development of an en-
zootic where there is close contact between the animals, or there

1s a common eource of infection for a large number of aninalde

The olinical signs of hog cholera are fairly well marked
at the begimning of an enzootic, when the first cases of the
disease appear in the acute septicemic form, with high fever, in-
tense depression, loss of appetite and not infreq;xexrbly weakness

in the hindquarters.
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ary necrosis of the {ntestinel mucous membranes, and nunerou.s
hemorrhages in the kidneys together gongtitute the syndeome of
pa‘nl’m-anatnm.cal alterations which may serve a8 a true indicator
of hog cholera, ot least insofar a8 concerns the disease in

adult animalse.

However, such more or less pronoum:ed patho-amtomica.l
alterations (especially the picture of hemorrhagic sep‘oicemia)
are mainly observed only at the beginning of an epinootics
Afterwards, when the less gusceptible animals are affected,
the diagnosis already becomes more difficulb, spasmch ag very
often post mortems disclose only the changes in the thoracic
cavity which are characteristic for septicemia of swine
(catarrhal-croupoua, hemorrhagl cmcroupous or necrotizing pneu=
nonia s, gerofitrinous pleurisy, pericarditis), or, in addition
4o theses the ordinary (serou&) or often the diphbherial catarrhs
of the gastro--lntestﬂ.na.l tract which are not very characteristic

ror hog choleras

Tf the ipbestinal changes characteristic of hog cholera
arve present simltaneously with the typical picture of swine
septicemiay the diagnosis of hog cholera mWay be made with

a8surances

T4 is sometimes necessary to employ viological tests he=
fore a final decision on the character of the disease can be
made, in cases where the first and best period for the diagnosis

has already passed, and subacute and attemated forms of the
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dlsease are observed, recalling now paratyphoid, now enzootle
wonchopneumonia, now the subacute forms of gwine plague, and
affording no possibility of amplifying the dlagnosis on the
tasie of clinical and anatomlical findings alone,

Piltered material must be used for biological tests w=
blood serum or suspensions of material from parenchyma tons or'=
gans or infected lungs =- and tested on a healthy shote, free

of hog cholera and weighing not less than L0 kilograms.

A biological test gives a definite answer only when it is

positive, and infection resultse

Biological tests must be conducted under conditions that
completely exclude the possibility of the test animals contracte
ing any other infectlons eollaterally, or an entirely confused pic=

ture may be obtained.

Tor this purpose a well-constructed pigpen. mst be
availables Tt must have no other animal occupants, and must
be served hy separate, welletrained personnel. The sanltary
rules must be strictly observed. A blological test by itself

requires about two weeks,

A1l these factors make the method of blologlcal tests

very expensive and excessively slow.

Serum tests. The considerable difficulties not infrequente
1y involved in the organization of blological tests make it possible
to use them relatively seldom. The serum test; which is mueh eas~ -

ier to perform, may he recommended as a substitute.
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Three groups of young plgs (two in each group) are selecte
ed for this purpose, The first group is passively immnized
against hog cholera, the second against swine plague, while the
third is left uninoculateds All the animals are kept together.

On the following day all six young pigs receive sube
cutaneous inoculations of unfiltered blood taken under aseptic
conditions from pigs that have contracted the disease naturally.

The diagnosis is made in accordance with the results,

Finally, the immunizing serums againgt hog cholera, sep~-
ticemia and erysipelas, which are administered on a farm for cura=-
tive and prophylactic purposes at the very onset of an enzootic,

may also be used for diagnostic PUrposes,

The character of the infection in question may be judged

by the effectiveness of one serum or the other,

Histological examinations., The veterinaries of the
affected farms should remove small samples of the organs and
brains of the fresh carcasses for histological examination for
hog cholera; and should preserve these samples in a 10 percent

formalin solution,

In the whole syndrome of clinical, patho-anatomical, bace
teriological and epizootological findings, the histological ex=
amination of the central nervous system may be of & certain amount
of service in formulating a diagnosis of hog cholera. It must

be borne in mind that the inflammatory changes in this disease
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are localized in definite portions of the hrain, namely in the
neighborhood of the inner and cuter surfaces of the brain.
They are particularly pronounced in the neighborhood of the
ventricles, in the venous plexus and in the zones of the outer

surface,

(hanges in vhe bloodvessels and the related changes in
1ymph nodes, kidneys and spleen, are more important for diagnosis,
since they are almost regularly observed, Infarcts in the spleen
are entirely specific, but, anfortunately, are encountered in

only L0-50 percent of all cases,

Sernovich bas suggested using the allergy reaction in
the diagnosis of hog cholera, He used, as an allergen, blood
from pigs with this disease, mixing it with an equal quantity
of castor oil. To render the virus harmless, 0.2 percent of
formalin was first added to the defibrinated btlood, which was
then kept at room t emperature for three days. After this, the
amount of Wlood required for inoculaticn was mixed with an equal
volume of castor oil, and the remsining blood kept under refrig-

erations

The allergin so prepared was inoculated in doses of
0,25-0,5 cubic centimeters intradermally on the external sur-

face of the haunche.

If a general reaction == 1noreased temperature and de-
pression =~ ocCUrs in the test pig, vesides the local rcaction

at the site of inoculation == swelling and redness -=- then,
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according to sarnovich!s communication, & positive dlagnosis

of hog cholera may he mades

Injection of a triple dogse == 1,5 cubic centimeters =-
of allergin into heal thy pigs induces nelther fever regction nor

any other symptoms of digease over the period of a monthe

Check experiments made by other investigators showed that
the allergic reaction is far from manifesting itself as regular-
1y as in the experiments of sarnovich himself. Nevertheless,
the check experiments showed that it might have a certain value
as a group reactlon. The application of this reaction to a
group of =10 sugpected cases of hog cholera, the experimenters
considered, might make it possible to render a diagnosis of
hog cholera if a positive reaction were obtained, even though

only from a few of the animals inoculateds

But, as has been shown by subsequent detalled experiments,
the method of allergic reaction proposed by Sarnovich yields a
negative result not only with healthy animals, but also with
those afiected by hog cholera, A posltive allergic reaction
was observed only in animzls that had elther recovered from

hog cholera or been immnized against 1te

Thus we observe the same phenomenon with respect to the
allergic reaction in hog cholera, as in sheep~pox and COWpOX:
injection of antigen induces an allergic reaction in aninals
possessing active or passive immunity, and not in animals bhave

ing the disease.
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according to sarnovich's communication, & positive dlagnosis

of hog cholera may be made,

Tnjection of a triple dose == 1.5 cubic centimeters =-
of allergin into hesl thy pigs induces nelther fever reaction nor

any other symptoms of disease over the pericd of a month,

Check experiments made by other investigators showed that
the allergic reaction is par from manifesting 1tself as regular=
ly as in the experiments of Sarnovich himself, Nevertheless,
the check experiments showed that it might have a certain value
as a group reaction. The application of this reaction to a
group of 6-10 suspected casesd of hog cholera, the experimenters
considered, might make it pogsible to render a diagnosis of
hog cholera if a positive reaction were obtained, even though

only from a few of the animals inoculated.

But, as has been shovn by subsequent detailed experiments,
the method of allergic reaction proposed by Sarnovich yields a
negative result not only with healthy animals, bub also with
those affected by hog cholera, A positive allergic reaction ]
was observed only in animals that had elther recovered from

hog cholera or been inmnized against 1te

Thus we observe the same phenomenon with respect to the
allergic reaction in hog cholera, as in sheep~pox and COWDOX:
injection of anbtigen induces an allergic reaction in animals

possessing active or passive immunity, and not in animals have - ..

~ ixg the digseases ™ o —
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Donas'yen and Lestokar ook these observations as a
gtarting point, and fundamentally modified the method of intra-
demoreaction proposed by Sarnovich. They recommend subcutaneous
injection of 1 cuble centimeter anti-hog cholera serum per kilo=-
gram body weight into the suspected animal before administratlion
of the allergen, They also propose an original method for eval-
uating the local reaction obtained, which consists in determine
ing the ratio between the size of the swelling (nodule) immedi-
ately after administration of the allergen and its size after
2l hours, The swelling on the site of the inpculation is usually
oval in shape, and for determining its area they take the product
of its major and minor diameters =-- its length and its width.

They judge the result of the reaction, 1. ©., the extent
of the increase in the swelling in the skin after a day bhas

elapsed, by the ratio AxB , where A and B indicate the major
axb

and minor diameters of the swelling after 2l hours, while a and b
are the major and minor diameters of the swelling immediately

after injection of the allergen.

The reaction may he considered positive if the ratio

AxB
axh

= 3 or> 3

Mumerous experiments conducted on animals that were
healthy, diseased, naturally immine, passively imnunized with
serum alone, and, finally, hyperimmunized against hog cholera
' brou.ghtv these authors to the conclusion that the intradermoreac-

tion in hog cholera is an immnity reaction.
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Pridre has advised that this new and original method of

in vivo diagnosis of hog cholera be termed xenoreaction.

if, for any ruason, the xenoreaction cannot be carried
out by the veterinary on the spob, 1t 18 sufficient to send
tlood samples taken, under gterile conditions, from swine that
have high fever and are suspected of having the acute form of
hog cholera, to the nearest laboratory. The laboratory can then
make this test, giving the supplementary administration of ser=
um to the immune swine before they are inoculated with the castor-

oil emulsion of the defibrinated blood, sent to ite

Antigen from blood taken from swine in the acute stage
of hog cholera, that have succumbed to the disease or been
destroyed, gives betier results than antigen from the organs
of the same swine, tub, on the contrary, antigen from the or=
gans of swine that have suffered from the disease for a long
time =- 1. €.y from chronic cases -~ gives bebter results than

antigen from their bloode

A fter making a thorough study of the reasons that may
lead to erroneous results when the xenoreaction i1s used, Donas'yen
and Lestokar declare themselves compelled to modify their original
view that this method 18 of extraordinary simplicity, It has
developed that there are a number of reasons that could lead to

mistaken diagnoses.
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The main reason for nistakes is inaccurate mea surement
of the area of the swelling formed at the site of inoculation.
When the reaction is positive, the swelling consists of two
concentrlc zoness & central, erythematous portion and & peri=
pheral, edematous portioie Both these zones must be mea sured
togethere To determine the boundaries of the edema, palpation
of the inoculation site mst under all circumstances be resorted

to0, instead of merely determining the limits by ocular inspection.

selection of the test animals also proved to be of greab
importance, Frst of all, the swine used for the tests must
have a thin, clastic skin. Besides this, their capacity for
reaction should be explored by preliminary tests, and only
animale giving the highest index on inoculaticn with one anti-

gen or the other of known activity used for the reaction.

It shovld also be borne in mind that after some weeks
or months the reactive capacity in some of the actively lmmun=-
ized swine may be considerably impaired. Besides this, repeated
inoe1lations produce & thickening of the skin that gradually

renders the pig unsuitable for further use as a test animal.

The activity of the serum sdninistered to the test anl=
mal also shows great influence on the result of the reactione
Only highly active serum, capable, in doses of 0.5 cublc cenbtl~
meters per kilogram body welght, of protecting swine from in-
rection by hog cholera virus, should be used for the intrader-

moreactions
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The antigen value of the virus contained in the blood
being tested is also a factor that deserves attention and cone
sideration. So that the virus showld have a sufficient antl-
genic activity and be power ful enough (contain the maximum
mmber of units of virulence), the blood should be taken from
sick pigs with the highest temperature and with the acute form
of the disease, not from those £hat have been i1l for a long
time, in which the virus may already bave disappeared from the

bloode

Thus, tlree factors bear on the results obtained by the
xenoreaction: the reactlve capacity of the test pigey the
quality of the anti-hog cholera injected, and the antigen value
of the blood being testeds Ti one of these factors is defective,
a negative reaction may be obtained, To find out what viruses
are weak antigenically, it 1s necessary to dispose of swine

with pronounced reactivity, and also of serum of high activity.

gince the results of the xenoreaction depend on a number
of conditions, this method can yield true indications only in

1aboratories that strietly observe the rules for carrying it oub.

The serum diagnosis of swine cholera has been gtudied
by a large mumber of investigators, but up to the present it
pas still not been possible to work out a method that could be

1introduced into practice.
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Various authors have studied the formalin test (Jelling
effoct), the lipoidal reaction, RSK [ Complement Fixation Test],

the precipitation reaction, etcs

The reason for the failure in the application ol serum
reactions to the diagnosis of hog cholera has been the difflcul-
ty of preparing an antigen containing the virus of hog cholera
in relatively pure form without the normal ballast proteins of
swine., The latter are contained in large amounts in the blood,
serum and organs of swine, and, when these ligquids and organs
are used as precipltogens, are responsible for the developmert
of ‘\ umerous non-specific precipitins in the gera of the animals

being processed,

1
'

During recent years a mumber of Soviet sclentists
(Tsuverkalov, Kucherenko, Popov, Rostov, Ayrapetlyan) have
used urine of animals with hog cholera instead of blood for
precipltation reactions. These studies, however, also yleld=
ed no definite results. The study of this method of diagnosis

should be continued.

Differential Diagnosls

A considerable number of other diseases == paratyphoid
and swine plague, influensza, erysipelas, anthrax; and others --

may be confused with hog choleras
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To distinguish these diseases from hog cholera, the
alLtention must be directed to the followlng characteristic

signs of these diceases.

Swine pare.typhoiri, as compared with hog cholera, occurs
more seldom and 18 a chronic digease that exclusively affacts
young pigs 3., months old, Nczmeme on the skin is often only
of the diffuse Iorm, while hemorrhages there are not obaerveds
The diarrhea does not usually alternate with constipation out

contimes throughout the attack without interruption.

Although the pa’sho-anatomical alterations here, tooy are
localized primaxily in the large intestine, they are substan=
tially distinguished from those in hog cholera by their caseous
character., Thus, in ghe more acute cases, arall-cell infiltra=-
tion of the jnbestinal walls occurs, resulting in marked thick=
ening and giving them a suety look in trangverse sections In
chronic cases enlargement and caseous degeneration of the lymph
follicles is also noted, but according to many authors the
raised ulcers formed on their sites never have & concentric lay=
er structure, and congist of caseous mASSeS, at first of a hom=
Ogenous, tallowlike character, and subsequently taking on more
denge conslstencys The intestinal mucous membrane is frequently

gubject to super ficial necrosis over a great length, while be~
neath it there is an energetic proliferation of cormective tis-
suey regalting in marked thickening of the intestinal wallsBe
The lymph nodes are either simply intumesced (4n acute cases) or

also contain caseous foci (4in chronic cases)s
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The inflammation of the lungs in paratyphoid ig of a
caseous charvacter, and not croupous, a8 in hog cholera and swine
plagne. Caseous foci are also encountered in the spleen, kidneys

and epiploon.

Swine plague [pasteurcllosis of swine, hemorrhaglc sep=
ticemial is distinguished from hog cholera by its less acute

course and its predominantly gporadic character,

Among the clinical symphoms, those indicating functional

disturbance of the respiratory organs are predominant,

Veituer mumerous hemorrhages (Numerous hemorrhages are
sometimes in evidence in the more acute cases of the disease,
wat it is relatively very seldom that swine plague assumes guch
a character.) nor pox-like rashes are observed, but all the
more frequently, for that, does diffuse or focal, crustal eczema
(eczaema crustosun) develop. Cprustal eczema in hog cholera may
therefore serve as an indication of 1ts complication by infection

with Be suisepticuse

In very acute cases of swine plague, as well as in chronic
swine plague of young pigs, great difficulties may be encountered
in making a post mortem diagnosis, since in such conditions,
especlally when young pigs are affected, serous catarrhs of the
gastro—:’mteﬁtinal camal, hemorrhages and superficial necroses of
1ts mucous membrane (bran-like coatings) are not infrequently
observed, In this case, in order to prevent mistakes in the

diagnosis, 1t 1s necessary to pay particular attention to the
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character of the crurse of the enzoobic, und slso to carry oub

a8 many post mortems as possibles Failure to find B. guiseptie

cus in the bacteriologl cal examination axcludes the possinility

of septicemise Aut the finding of Be suisepticus is gtill no

proof of the sbsence of hog cholera. Tn doubtful cases 1t is -
pecomnended that young pigsy 00, should be inoculated with the

blood of ‘the swine being examineds

Frysipelas, oth in its septicenic form and with urticar-

ia, may give cause for confusing it with hog cholera.

The gepticemic form of erysipelas 18 digbinguished from
that of hog oholera by the more intense redding of the gitin and
the absence of hemorrhage on it. The g;astro-intestinal catarrh
observed in erysipelas does not usvally spread bayond the small
intestines. Small hemorrhages are more often found only in the
kidneys, in which case the kidneys themselves are colored dark

hrovn.

Finally, the question as to whether erysipelas 18 present
in this case or in that can always be answered by a pacteriologi~-

cal examinatlion.

The swellings of the skin in urticaria are distinguished
from those in hog cholera by thelr rectangular shape (in hog
cholera they are usually round), by their larger slze and local=-
igzation on the spine and along the sides of the body, while in

hog cholera they are 1ocated on areas with more gender skifle
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e accuracy of bthe dlagnosis may be confirmed by further
observation of the diseased anlmals, and by the wortality (which
15 inelgnificant in wbicaria), by post mortems, and finally, by
hacteriological examination of material taken from the swellings.

on the skin,

While, in hog cholera necroses of the skin are confined
4o the peripheral portions of the body (ears, end of the tail),
in erysipelas they are substantilly mere widespread, especially

on the spine.

Bacteriologlcal examination of material taken from the
deep layers of the necrotic area, is always able, in cases of

erysipelas, to disclose the presence of Be erysipelatis suis.

Swine influenza may be confused with hog cholera, espec-
1ally with the thoracic form of hog cholerae The predominantly
seasonal character of influenza attacks (in rainy, cold weather),
its benign course, the shorter period of illness, terminating in
most cases with recovery, are the essential points for differen=
tial diagnosis. Post mortems of swine succumbing to influenza
show all the characberistic changes mentioned Lo be localized in
the lungs (areas of atelectasis, exudative bronchitis), while
in hog cholera the intestinal affections described above are

2lgo found very oftens

The discovery in the lungs of Heemophilus influenzae
suis, which plays the important etiological role in influenza,
may also be of substantial service in differentiating this dis-

ease from hog cholera.
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Anthrax, speciflcally in ite intestinal form, may be cone
fused with acute hog cholera. Bt the patho-anatomical changes
in the intestinal form of anthrax are localized precdominantly
in the small intestine, and consist in hemorrhagic or hemorrhaglce

diphtheritic inflammstion of this organ.

Numerous small hemorrhages are found neither in the inbes-

tines nor elsewherc,

The lymph nodes in the affected area of the intestine or

throat are in a state of hemorrhagic-necrotic inflammation.

The spleen is considecably enlarged as a result of hemor-
rhagic or carbunculous inflarmation, and 1bs pwlp is tarry-tlack

in colore

In doubbful cases, the result of bacteriological examin-

ation (presence or absence of B anthracis) will be significant,.

The differential diagnosis of hog cholera according to
the eplrpootological data is presented in a special table (see

Appendix)e

A carefully conducted examination of the blood may be of

a certein value for differential diagnosis.

Tn serious cases of hog cholera, there is a reduction in
the hemoglobin content and erythrocyte count, accompanied by the
specific changes in the blood count above pointed out, and an

especially pronounced leukopenia. Hog cholera may be distinguished
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by this important differential diagnostic sign from septicemlay
influenza, ordinary enteritls and ascaridiasis, in all of which,

on the contrary, a congiderable leukocytosls 1s noted.

The number of reticulocytes diminishes in hog cholera,
and falls almost to zero after the characteristic clinical sympioms
have appeareds In septicemia and swine erysipelas, the number
of reticulocytes not only does nob diminish, tut even increases,

in spite of fever.
These date may also be used for differential diagnosis.

The serum test above discussed may pe used for differential
diagnosis as well, and, finelly, in specially equipped laborator-

ies, ‘the method of histological examination.
TMMUNITY AND TMMUNTZATTON

I. Natural Immunity

A1l domestic animals except swine possess a natural ime
minity to the virus of hog choleva. Lven in swine, however, the
suscepbibility to the virus is not always the same: young pigs
ave more susceptible, and then come swine of the more cultivated

races. Wild swine are also susceptible to hog cholera.

At one time, in Germany, there was a hubbub about reports
claiming that hybrids more resistant to hog cholera had been ob-
tained by crossing wild boars and German swine, However, when
the results were checked, all the hybrids taken for the test died

of hog cholera.
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Lada® and Legkly made some exceedingly i-toroching obe
servations in the USSR, Om one pig farm the pure breed English
white pigs contracted hog cholera far more rapidly than the
Kuban' swine, which recovered much move easily from this dis-

ease, with low mortality.

During a period of two years, almost all the Inglish swine
on this farm died of hog cholera, and almost all the Kutan' swine

survived,

The authors made analogous observations on another farm,
where two groups of 8 shotes, 5 months old, were experimentally
infected with hog cholera: one group contained shotes cf
Kuban! stock and the other group shotes of hybrids between
wild boars and Germsn swine, 3 of the 8 Kuban' shotes survived,
while the hybrids all succumbed. Both incubation period and
duration of the disease were considerably shorter in the hylrids

than in the Kuban' shotes.

This work, commenced by these authors with the object of
discovering the strains of Kuban'! swine more resistant to hog
cholera, & question of great scientiflc and practical interest,

was interrupted by World War IT.

The following observations have been made on the influence
of age on the ability of swine to contract hog cholera., Vhen
this disease appears for the first time in any locality, swine
of all ages will contract it during the first years. Subsequents

1y, however, it will be contracted mainly by the young animals,
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The greater reslstance of adult swine in such cases is
explained by their having already recovered from mild cases of
the disease at an early age, and not by any special immunity of

adultse

TT. Acquired Immunity

It has been definitely established by numerous researches
of Ruseian and foreign authors that a sufficiently enduring ac-
quired immunity lasting some years is developed in animals by
recovery from natural attacks of hog cholera, or by active (sim=
vltaneous) injections which induce a mild attack of the disease

and immmo-biological adaptation of the organism.

Only in relatively rare cages, where enviromnmental condi=~
tions are especially unfavorable and sharply lower the resistance
of the organism of an immune animal, can it again contract the

disease.

Under practical conditions the method of passive immuni-
gation with hyperimmmune serum against ‘hog cholera is also widely
useds The acquired immunity developed in such cases is passive

and shortelived (10=20 days) e

The question whether acquired immunity can be transmitted

to the offspring is still open.

14 is well known that the suckling pigs of immune dame

are also immune so long as they are being suckled by thelr dans,
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in consequence of which they undergo inoculation with the virus
or simultaneous inoculation without harm. Fluctuation is ap=
parently observed in the power of this passive immunity, which
depends on the individual susceptibility of the sucklings and
on the ability of the dams to develop the antibody. In the ex=
periments of Ulengut, some of the suckling pigs contracted the

disease when virus was injecteds

The facts of the insusceptibility of pigs suckling immune
dame to the virus of hog cholera were noted and confirmed, in
the USSR, by Tomashev, Kotov and Gromov, who experimentally cone-
firmed the safety of inoculating such sucklings with virus alone.
As the sucklings grow and the amount of other feed consumed in-
creases, this immunity ie weakened, and vanishes completely by

the time they are weaned.

The degree of resistence of young pigs to the virus also
depends on their state of health and on the amount and condition
of the mothers! milk. Thus the resistance of young pigs to hog
cholera is lowered by lung and paratyphoid diseases. (Kotov

and Gromov, 1932).

Professor Shaburov and Sokk conducted obscrvations and
experiments that revealed the possibility of healthy farrows,
smmune to hog cholera, being born in the same litter with still-
born farrows that had succumbed to hog cholera in uterc. The im=-
mnity of the former and the presence of the virus in the organs

of the latter was confirmed by biological tests.
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Observations were made on actively inoculated swine on

farms affected by hog cholera.

Analogous observations have also been made by a few other

specialists.

It follows from the date presented by Shaburov and Sokk
that the phenomenon of immunity on one hand and infection on
the other may be simultaneously observed to exist side by slde,
after a fashion, in the organisms of the different suckling pigs

on farmg affected by hog cholera.

The death in utero of some farrows, caused by the active
virus, and the simultaneous normal birth of the others possess=-
ing congenital immunity, is a paradoxical and still unexplained

fact which is of great scientific interest.

Pasgsive Tmmunization

When swine ccntract hog cholera, their organisms pro-
duce protective substances which, when introduced with the
serum into healthy pigs, can protect them from subsequent ine
fection by hog cholera. The amount of protective substances
in the serum of swine that have recovered from natural infece
tion, however, may fluctuate considerably, according to the
varying severity of the attack, and may often be entirely ine

sufficient for the purpose of artificial dmmunization.
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leboratory experiments in Ameriocs have shown that swine
that have recovered from an atteck of naturelly or artificially
induced hog cholera acquire go strong an active immunlty that
they oan undergo repeated injeotions of large quantities of

highly virulent blood of swine with hog cholera.,

After such hyperimmunizetion, the quantity of protective
substances in their serum increases to a very significant extent,
thenks to which fact a small amount of such serwm can proteoct
healthy swine from the pathogenioc sction of virus simulteneously
injeoted, or from infeotion by hog cholera under natural condiw

tions.

But, as with every other immune serum, anti-hog cholere
serum, when inoculated into healthy swine, confers passive immun-

ity only for a relatively short time, approximately 2«3 weeks.

Preparation of the Serum

Swine are the only animals that cen be used in the prep=

aration of anti-hog cholere serum.

Attempts to use other domestlo animels for this purpose

have been unsuccessfule

To prepare the serum, entirely healthy swine are sube
jeoted to active immunization (simulteneous inooulations) by
suboutansous injection of 1-2 ouble centimeters of virus and a
corresponding emount of anti-hog cholera immune serum, the ac-

tivity of whioh has been checked by preliminary tests.
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Tnooulation of & small amount of the virus alone with the
objeot of induocing & mild atteck of the diseese is always at=

tended by the risk of losing the animal.

For hyperimmunization, lerger, fully grown enimals, half
fattened, are usually selected, for a large quentity of serum may

then be obtained from them.

Defibrineted blood or serum obtained by bleeding the anle
mal to death is wsually used as the antigen. To obtaln the
most sotive serum from the hyperimmunized swine, virus of the
proper potency must be injectad. Moreover, for hyperimmuniza-
tion it is necessary to employ not @ single virus, but es many
different streins of virus as possible, which have been isolated

at verious localities during hog cholera eplzootlos.

The virus is apparsntly most potent when taken on the
third dey after the fever has reached 40 degrees to 41 degrees
Contlgrade, (On the 7th to Bth day after infection), or 24 hours
after the discovery of clear signs of the disease, when the post
mortem of the swine bled to death shows a pioture of hemorrhaglc

septicemia pointing to the acute oharacter of the ettacks

Virus is unsuiteble for use in hyperimmunization if
clear symptoms of the disease are manifested too early == on
the 4th day after inooulation or even earlier - by the shotes
infected by the virus, since this indloates contamination of the

virus or other ocsuses for the shote's condition.
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Dorset proposes two methods for the preparation of the

anti-hog cholers serum: o repld method and & slow one.

To reinforce the basic immunity elreedy aoquired by ani=
mels as a result of a naturally or artifioially induced etitack
of the disesse, o preliminary injection of 20 ouble centimeters
of virus is given, and only thereafter is hyperimmunlzation pro=-

ceeded with,

With the rapid method, an immune swine weighing not less
than 80=-100 kilograms is injected subouteneously with 10 ocublo
centimeters of defibrinated blood per 400 grams of live body
wolght of the animal. Half that amount, is 64, b oublc centimet-
erg per 400 grams body welght, is also injected intravenously
or intraperitoneslly., After three weeks, the largest possible
amount of blood is drawn through the taile. The same operation
of bloodletting is repeated two more times at intervals of
7-8 days., The final blood is drawn in the same way about &

month after the third time.

By the slow method, 5 cublo centimeters of defibrinated
blood per 400 grams body weight is injected subcutaneously, or
three inoressing doses ~- 1 cubic centimeter, 2.5 ouble centimet-
ors and 5 oublo centimeters per 400 grems body weight ~- are in=

jected at intervals of 10 to 14 days.

Swine usually mske o good recovery from injection of the
virus. Their reaction is confined to a short period of fever,

impeired appetite and slight depression for a day or two.
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9«10 days aftor the last virus injection blood is drawn
from the tall, This is subsequently repeated two or three times

at 4=5 day interwvals,

After the blood hag heen drawn, the gwine are elther onoce
more immunized with the virus, or withdrawal of blood is contine
ued at intervals until only a short stump of the tail is left.

In elther method, after this has ocoprred, the swine is then

bled to death,

While the Americans consider both theae methods entirely
suiteble for preparing a sufficlently active serum, they prefer

ths repid method as chesper and leading sooner to lts obJective,

Gutir, who finds it impossible to state categorioally
that one of these methods or the other is superior, assumes, on
the basis of observations in the preparation of other immune
serums, that preference should be given to the slower method of
preparing serum, sinoe it involves less risk of using s virus

of insuffiolent potency for immunization.

The letter method (repeated injections of virus) is used

in the USSR for the hyperimmunization of swine.

The first anti;hog-cholera serum was prepared in Russia
in 1912 by P, N. Andreyev, in the Veterinary Leboratory of the
Ministry of Imternal Affairs, at Ste Petersburg, and was then
prepared by the technique proposed by him in e number of Zemstvo

laboratories.
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After the Ootober Revolution the preperation of anti-
hog-cholera virus wes centralized in enti-hog-cholera statlons
get up for that purpose (at Sumalkh, Armavir, Kashintsev, and
slsewhere), which were subsequently converted into factories

for biological preparations.

At the present time the production of this serum, llike
£hat of other biclogloal prepsrations, ococupies a number of bioe
logionl factories of the GLAVBIOPROM of the Ministry of Agri-

riculture,

Detailed information on the procedure for preparing and
testing of anti-hog-cholere serum is conteined in the preceding
edition of this book, and also in the book by Alekseyev and
Likhachev "Chume Sviney" (?og Choleréz to which we refer those

interestad in this question.

The Propertivs of Immuns Serum

Hyperimmune anti~-hog-cholera serum possesses not only

preventive propertiss, but therapeutic powsrs us wells

The therspeutic action of anti-hog-cholera serum is
very insignificant. It is mendfested only when the sorum is
administered at the very inception of the disease. The follow=
ing experiment was mede to test it. 12 swine were infected
by hogwcholera virus and then given serum in doses of 15-25
cubic centimeters after a varying number of dayse. It developed

that only serum administered during the first four days efter
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infeoticn had eny curdtive action; leter administration, even
in doges of 36-50 oubic centimeters, could not suve the animals

from death,

Serum cen manifest therepeutic ection only if used not

later then 65 to 6 days after infection,

The therapeutio effect of serum is directly proportional

to its activity and the dosage,

In the opinion of N. F. CGamaley, the relatively weak
ourative effect of immune serums in virus disesses may be ex
plained by the fact that the ultraviruses are intracellular pars

asites that multiply within the cells of the organism, where
they are imsccessible to the action of the immune bodies cone-
tained in the serum, Some effect from using the serum ocan be
obtained only when the virus has not yet succeeded in attaining
a fairly wide spread throughout the organism. In this case ine
troduction of the serum into the organism succeeds in creating

a barrier against the penetration of the virus into the cells.

If the immune serum is introduced before the virus has succseded
in disturbing the activities of the most importent cell-groups
in the organism, th@n the animal wlll recover from the infection,

otherwise it dies.

The anti-hog=cholera serum administered for prevention
fevors the establishment of a passive immunity, which, however, B

is not absolute and does not confer complete insuseeptibility ~5r

to infection by hog cholera.
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The essence of this {mmanlty still remains insuffiolontly

alucidated,

If immune serum is mixed in vitro with the virus, the
latber is not imsctivateds Atbempts to demonstrate the virulente
icidal motion of serum in vivo have also been unsuccessful, for
exanination of the blond and urine of swine that had been cured
of hog cholera by serum injection showed that both still con=

tained active virus 3.4 weoks after recovery.

The virus, howsver, does die rapidly in the organism of
& hyperimmune swine. In a oertain proportlon of the oases,
‘hers the virus has enbtered the organism of a pessively ilmmun-
izod swine under conditions of natural infection, the disease
takes & relatively mlld course (sometimes clindcally impercep=
tible) and develops & stable, sotive immunity. In many other
cases, however, this does not ocour, and 2.3 weeks after adminis-
tration of the serum, passively smmunized snimals exposed to
en infected enviromment becoms gusceptible to the disease again
ond contract it. This very importent ciroumstence must be take
on into ascount when passive jmmunizetion is done on farms ine

fected with hog cholere.

The anti-hog-cholera serum turned out by & blologioal
factory bears & Jabel showing series number and date of prepare
ation, Dosage, method of administretion and storing are indicate
od in the instructions for use. When kept under the proper oone

aitions (in dark, dry and cold rooms, with temperature no higher
than 10 degrees Centigrade), the serum mainteins its immunizing

power for 2 years.
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The following doses of serum are recommended for practi-

oal use at the present time, by the biologieal factories of the

USSRs .

Suokling pigs up to 8 kilograms live welght 15 ouble ogntimsters
Shotes from 8«16 kilograms live weight 15-26 " "
" " 130 " " " 2536 M "
" " B0e45 " " " 36mss " "
" " 4Be60 " " i 45-80 " "
Pigs from 60-80 " " " 60=76 " "
" " 80 " and over " " 76=100 " "
" " 80 %  and over " ", maximum dose 120-160 * "

Practiocal Application of Jerum

During the past 16 years, an extensive experience of the
prectionl application of immune serum against hog cholera has been
socumulated in the USSR. The serum has proved to be of exceptional
value for the prophylaxis of hog cholera and its liquidation in
centers affected, end has assured the sucocess of measures for

sanitary rehabilitation in e large number of Oblasts of the USSR,

To e oonsiderable extent this sucocess has been favored
by the well organized techmologicel proocess of production of
this serum at the state biologioel factories, together with the
use of superior, highly sotive viruses for hyperimmunization,
end careful control of the serum put out by tests of its active

ity in mocordence with the standards that have been worked cut.
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In comneotlon with this, another type of mistaken sonoep-
tion in the use of the serum has been endeds This type of mise
understanding was observed formerly, when the serum was prepared

in laboratories unequipped for the purpose, by an arbitrary techw

nique and without proper controls. B

Foreign sclentists also render a high appraisal of the

anti~hogecholera serum.

The method of passive immunization, in conjunction with
energetic and carefully executed sanitary and hygienic measures,
proves highly effactive. Testimoniaels of foreign and Russian

solentists and veterinary leaders testify to this.

At the XI Veterinary Congress in London (1930) it was
noted that incoulation with the serum alone yields a good result
only when its administration is timely (soon) and only when all
veterinary, sanitery and zootechnical rules are ocarefully ob-

served.

Curative inoculation of swine with fever, using two

doses, saves B50-76 percent of the animals treatcd.

In 1929, an epizootioc of hog cholera that ooccurred in
Meryland (United States) in 1928 was desoribed, Of 1897 uninoce-
ulated swine on 310 farms, 18564, or 98 percent, succumbed, while
90 percent of all the inooulated swine in 529 herds could be

saved,
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There is a report of the successful inoculation with
gerum alons, which saved 93.6 percent of the healthy animals
on & pig farm affeoted by hog cholera, together with 13.7 per-

oent of the animels that alreedy had the disease when inooulated.

An interesting experiment in liquideting hog cholera
centers must be mentioned: it was by means of "encircling"
inoculations with serum on the farms surrounding the center
of infection., This method has found wide application and
given excellent results in Canade, where it is carried out by
plan, with simultaneous destruction of all the enimals at the

affected point and cgreful execution of sanitary measures.

As the experience with the passive immunizetion method
in the USSR has shown, its effectiveness is the higher, the
earlier it is carried out om the farm stricken by hog cholera

and the better the sanitary and hyglenio conditions are.

When centers of the virus persist for a long period on
a farm, which is usually the case in praoctice, on account of
the long drawn~out period of illness and the existence of
chronically diseased animals and virus-oarrlers, the short
duration of the immunity conferred by serum represents & great
practioal inconvenience and compels the repeated injection of
serum into a considerable number of swine. Thls oircumstence
requires large repeated expenditures of time and energy by all

perscnnel and large new non-productive expenses.
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Moreover the eff'ect of repeatsd inJections is unsatisfaoce
tory in some cases, and the renewed injection of serum proves
ineffeotual to prevent many swine who are already virus-ocerrlers

or incubating the disease from developing it.

Some practicing veterinaries have observed the prophylace=
tie affect of serum on young pigs to be, in many cases, unset-

isfactory.

During the pronounced hog-cholers eplzootics in 1830-1932,
there were some farms on whioch even the timely inooulation of
young pigs with serum could not save them from infection, and
the mortality from hog cholers among young pigs was very con=

siderable.

This type of ocourrence, however, should be attributed
mainly to the unsatisfaotory conditions of young pig managements
(insanitary and inadequate feed, aviteminosis, mineral starve-

tion) which has & sharp negative effect upon any immunization.

This method has atteined extensive practiocal application
as @ preventive measure for the prophylexis of hog cholera on
the farms that are most threatened, and for inooulstion of ani-
mals dispatohed from hog~cholera free farms for exhibition or

sale, to prevent their contracting the disease.

The IX plenum of the veterinary section of the Academy of
Agricultural Soiences imeni Lenin, when discussing the problem

of the control of hog cholera, observed that the method of passive
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{mmunigetion should be applied on farms operated BY individvals,
and also at the first, or recent, appearanoce of the dlseess

on sovkhozes and nolkhozes hitherto rres of it. This tekes

inte acoount the inconsiderable gpraad of the disease, the small
pumber of diseased gwine that had to be destroyed or sucoumbed,
and the possibility of rapid ennihilation of the ocenters of
virus infection on & farm where new outward transport of infec-

tion is prevented.

The method of passive {mmunization is in egsence & Com=
prehensive method of hog~-cholera control and congists of the es-
tablishment of & quarantine, with the isolation and destruction
of diseesed and suspected swine, the oxeoution of she veterinary
and sanitery measures for the ennihilation of the virus on the
farm, the gransfer of all nealthy swine to an uninfected build=
ing or teo open-air quarters, and their incculation with one
and one-half times the dose of serum, or even & double dose of
it (from the resolution of the IX plenum of the Veterinary 3ec-

tion of VASKRNIL, 1937)

Ag Professor As Pe Uranov informed this plemam, the meth-
od of passive {mmunization, in conjuncbion with the above-men=
tioned measures for sanltary rehabilitetion, of affected farms,
was extensively used in Western Siberia in 1934-1936 and allowed
the atteimnent of great suocesses in the liguidetion of hog
oholera. The organization of open-alir summer quarters or camps

for swine recelved especially great attention as s method of
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favoring tho strengthening of the orgenisms end at the seme
tine made 1t posglble to carefully rehabilitate the sanitary

conditlon of the pigpens by summer work.
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The virus should be of such potency that 1 cubic centimeler
will induce an attack of the acute form of hog cholera in L6 days
on subcubaneous inoculation into a young plg welghling from 16 to L0

kilograms.e

The serum and virus ave injected into different parts of the
body and should be used in such quanbtity and such potency &s Lo ine

guge only mild attacks of the disease in the animals.

11 this case the reaction of ‘the organism consists in an in=
significant rise of temperature, accompanied by impaired appetite
and weakness, beglming on the fifth day after inoculation, Uy the
end of ihe second weck after ialection the inoculated animals already

appear completely sell and Lave a normal temperature.

The use of weak virus with fairly actlve serum in simulbaneous
inoculatilon may prolong tvhe incubation period to bthree weeks and even
up to elpht weeks, and since the passgive lmmunity from the gerum in-
jection will have alroady ended by that bime, the inoculaied swine
can develop hog cholera, with resultant mortality jusb as great as

among uninoculated animals contracting the disease naturally.

Thus if inoculated swine develop hog cholera 20 days after
inoculation, this indicates weakness of the virus used. On the other
hand, if illness develops in inoculated swine during the [irst days
after inoculation, it is due to the serum having been used too weak

and the virus too potent.

To atbain favoraile results from simultaneous inoculation and
to diminish the percentage of possible complications and deaths fol-

lowing it, 1t is very ﬁmpor‘aan‘t;@ﬂhave a favorable sanitary and

- /1)"0 -
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hyglenic enviromment for the pigs inoculated.

A more or less marked attack of 1llness in the incculated
plgs as a result of the injectlon of hog cholera virus weakens thelr
organisms and reduces thelr resistance, and thus creates favorable
conditions for the subsequent penetration and development of seconw
dary infections by some microbe that is usually non=pathogenic for

swine, or not very pathogenic for them.

To a considerable extent this circumstance explains why swine
contract a whole series of infections after simultaneous inoculation:
infections induced by B. paratyphus, B. sulsepticus (the usual ac-
companiments of hog cholera), B. coli, B. pyocyaneus, staphylococci,
etc. GOraham found bacteria of the paratyphoid group, B. necrophorus,

etc, in swine taken ill after simultaneous inoculation.

Manninger noted the development of severe cases of paratyphold
in adult swine on the basis of simultaneous inoculatlon from which

they had recovered.

In this connection, it will be realized why general sanltary
measures to eliminate or reduce to a minimum the pessibility of in~-
fection of inoculated swine are so immensely important. Good gen-
eral hyglenic conditions are no less important: proper management,
correct feeding, which assure a higher general rusistance of the

organisms of swine undergoing inoculation.

The worse the sanitary and hygienic condltlons, the higher the _

percentage of complications and mortality following inoculation.

It is for this reason that a basic general clean-up and

-/;/~
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diginfection of plgpens with soda lye during the first weeks after
inoculation contributes to its success, as does the immedlate re=
moval of all swine becoming 11l after 1noculation, and the ilmplemen-
tation of general hyglenic measures with respect to management and
feeding ol the animals. A disproportionate amount of grains should
not be fed, while the animals should not Dbe allowed to cabch cold or
be excessively fattened. goncentrated feeds in the ration should be
cut in half, and a certain amount of green fodder or fresh vegetables

added to make up for this cube

Finally, the inoculated animals must not be allowed to suffer
hunger, for this can exert a sharp unfavorable influence on the dew

velopment of immunity and can leoad to an attack of hog cholera.

The procedure for giving simultaneous inoculations in the
USSR is prescribed in the instructions relative to the control of
hog cholera issued by the Ministry of Agriculture of the USSR. They
are to be (aﬁrried out only at points stricken by hog cholera as &
compulsory measure of control against that disease. Preventive in=-
oculation by this method is forbidden at points free of the disease

(and even at points threatened by it).

Simultaneous inoeulation should not be performed on farms
where there are other acute infectious diseases of swine besildes hog
cholera: erysipelas, foot-and=mouth disease, swine pox, inf luengza

and acute outbreaks of paratyphoid, until they are liquidated.

In such cases passive immunization against hog cholera is
recommended, in conjunction with the aggregabe of comprehensive gens
eral veterinary and sani@ary measures for the liquidation of these

infectious diseases.
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The plenum of the veterinary sectlon of Vagkhnil (1937)
recommended using the technique of simultaneous inoculation on large-
scale farms with a large number of swine, and also on large-scale
farms with a large number of swine, and also on those faims where
the initial periocd of the epizootic is already past and hog cholera
has taken on a lingering character or where it presents a consgtant
threat of new importation oi‘. infection. This method iswr'ecomnended
for use together with passive immunidzation where the veterinary,
sani.tary and zoohygienic environment of the farm is unfavorable and

it is difficult to count on its early improvement,

Simultaneous inoculation must be performed by qualifiled vet-

erinary workers.

The Technique of Simulbtaneous Inoculation

On the basis of superficial clinical examination and of two
temperature readings, those swine with fever and suspected of dig-
case are separated from the herd (as soon as the {irstsymptoms
appear) and given a curative dose of the serum alone. Those that
are clearly and gravely ill are removed and destroyed, followed by

disinfection of the products of the slaughter.

gimultaneous inoculation is not recommended for pregnant sows
with less than a month before farrowing time, for suckling dams and
suckling pigs, nor for badly emaciated animals. Simultaneous inoc=
ulation of animals in the last stage of fattening is also inexpedi-
ent. All these groups are passively immunized with prevenbive doses
of serum. To avoid their subsequent infection by the simultaneously
inoculated animals, they must; as far as possible, be isolated from

the main group subjected to simultaneous inoculation.
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ALl the remalaing swine, healthy and with normal Utemperature
(not over LO degrees) undergo simultaneous inoculation. AlL these
animals are then placed under veterinary observation and theix bems
perature 1s taken daily. Condition and reaction to inoculation are

carefully followed up.

The normal reaction to lnoculation should commence in L to S
days, and is expressed in moderate fever (not over L1 degrees),
which is not prolonged (it lasts 3-L days), without perceptible
change in the general condition and without impairment of appetite.
If the fever is higher and more prolonged, or if ewven the first signs
of more serious indispositions appear in the lnoculated animals
(impairment or loss of appetite, somnolence, neural symptoms, etc)
anti-hog cholera serum in therapeutic doses must be administered

without delay.

In view of the short perlod of action of the anti~hog cholera
gerum introduced into the organism at simultaneous inoculation,
great care should be taken to avold delayed reaction to inoculatlon,
which may occur if the virus used is too weak and has an incubation
period of as long as 3 weeks and even as long as 8 weeks; for such

reactions take a more severe course and may end in death.

For this reason animals in which fever develops only on the
tenth day or later must receive a second serum injection, this time
in curative dosage. If the reaction to the inoculatlon is delayed
in most of the animals undérgoing simultaneous inoculation, adminie
stration of a second injectlon of serum, this time in therapeutic
dosage, 1s recommended for all of them (except those that have re=

acted earlier and are already recovering).

- 5y
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The absence of a reactlon to the inoculation for 10 days or
longser, or the appearance of a delayed and weak reaction up to this
time in only an insignificant mumber of the animals, should be eval-
uated as the result of using weak, inactive virus. ITn such cases a

second inoculation with another series ol virus is recommended.

Animals in which the illness after lnoculation takes on a
lingering character in consequence of complicatlon of hoy cholera Ly

ta

secondary infections should be segregated and degtroyed.

Pursuant to the instructions, suckling pigs are subject to
simultancous inoculztion beginning with the 20-30th day of life, and
their dams (if they have not already received simultaneous inocula=
tions) are given repeated serun injections up to the time when the
reaction in the sucklings has tcrminated, ab which time the dams

also receive simultaneous inoculations.

In view of the cases noted in the literature of loss of dim
mmity by simultaneous-inoculated suckling pigs, near weaning time

or somewhat later, a second simultaneous injection is recommended

in cases where hog cholera appears among them.

During the entire period of combined inoculations and actual
exlstence of hog cholera on a farm, the animals that have been pag-
sively immunized should receive repeated inoculations of serum at

ntervals of 10-1ll days, continuing until complete liquidation of
the disease on the farm, in order to maintain their passive immunity.
If the disease lasts for a longer period, simultaneous inoculatilon
of most of the animals in this group as well is recommended (dams
only after they have farrowed and their farrows have received simul-

tanmous inoculations).
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The active immunization of young pigs should be dlscontinued
after liquidation of the hog cholera outbreak and the execution of
the necessary measures of veterinary and sanitary rehabilltation.
Young plgs born after this time are given to their dams for suckling,

but isolated from the rest of the herd.

The careful and repeated cleaning and disinfection of the plg-
pens and all arbicles of equipment both before and after the inocu-
lations is absolutely essential for the success ol the inoculations

and for the most rapid liguidation of hog cholera.

Vereshchagin gives examples in which the immuaity conferred
by simulteneous inoculation was considerably weakened as a result of
extremely unfavorable conditions of management, combined with hunger,

and the inoculated swine again developed hog cholera.

The dosage of serum and virus to be used in simultaneous inoc-
ulation must conform to the instructions of the biological factory

putting out the preparation in question,

Thanks to the standardized properties ol these biological
preparations in the USSR, and thelr titration against each other at
the biologlcal factories, post=-inoculation complications due either
to inacequate activity of the serum (excessively severe illness in-
duced by inoculation) or inadequate virulence of the virus (develop-
ment only of passive lmmunity, fo1fwed by an attack of the natural
disease) are now very rarely observed. The dosage of serum may be
gomewhat increased if desired. It is, however, apparently necessary,
in order to obtain active, stable' imnunity from gimultaneous inocu-
lation, to have a certain excess of virulent material, or, in other

words, to have a certain predominance of the active properties of

-/{L_
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the virus over the defensive forces of the serum in order to induce
a specific reaction on the part of the organism == a kind of a shoek
o set the immunizing forces of the organism in motion (lctus lmmu~

nitorius).

Simultaneous inoculation induces a prolonged active immunity
in all inoculated swine over three months of age, even in cases

where there has been no appreclable reaction to the inoculationss

The extremely widespread application of the method of simul-
taneous inoculation in the USSR during the past l0=-15 years, together
with the method of passive immunization, has allowed the attainment
of positive results In the seuse of liquidating many centers of k;;)g;

cholera,

This method can also be recommended for future use, although
we cannot but recopgnize that, at the present stage of development of
soclalist animal husbandry, with the general improvement everywhere
in the conditions of swine management and breeding, and the normali-
zation of the sanitary and hygienic enviromment in pig farms, it will
doublless be employed less and less and will be displaced by the
nmethod of passive immunization and by vaccination with avirulent vace

clnes.

From the epilzootiological point of view, the method of simul-
«aneous inoculation has the following substantial drawbacks, which
must under all circumstances be taken into account under practical

conditions.

l. To perform these inoculations, live, unattenuated virus

is introduced into the farm, which may lead to its dissemination and

- /,J’}..
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turn the fam into a stationary center of hog cholera.

2. The application of simultaneous inoculation is posslble

only on pig farms that are infected by hog cholera.

3. Some of the swine inoculated by this method develop hog

cholera, sometimes with lethal termination.

Le In some cases inoculated swine nay remain virus-carriers

and virus-dischargers for as long as 90 days after inoculabion.

5. A farm nust be placed under prolonged quarantine after
simultaneous injections have been given,

6. The entire herd of swine camnot be inoculated by the si=-

multaneous method (sows in farrow and suckling are not inoculated),

7+ In some cases simultaneous inoculation may be the cause
of spreading hog cholera (errors in diagnosis, failure to observe

quarantine rules, etc).

8s Simultaneous inoculation does not always confer immunity

upon suckling pigs.

9« This method, besides the expenditure of virus, requires
a conslderable amount of expensive serum both for the inoculation
itself and for supplementary injection in case the reaction is

violent.

10. The reaction to the inoculations, even in normally re-

.

acting swine, takes too long, and return to the normal state COMw

mences only after 10-15 days have elapsed.

11. In many cases the reaction is long drawn out, and return

- /;K -
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to normal commences only after 20«25 days.

12, A long period of veterinary observation is necessary
after the inoculations, taking the temperature of each inoculated

animal daily, clinical inspection, etc.

13. The technique of carrying out simultaneous inoculation
‘ on the non-socialized sector has not yebt been developed, and the
administration of such inoculations on separate farms whire veteri
nary supervision and strict quarantine would be impossible may lead
to the dissemination of hog cholera infection.
Taking these fundamental drawbacks into consideration, and
N b;ariﬁg in ﬁind a number of attendant clrcumstances, it is necessary
to draw the conclusion that the method of hog cholera control by
means of simultaneous inoculation is a palliative measure, which is
not capable of leading to the complete liquidation of hog cholera,

(Korobich).
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VACCINATION
The above enumerated disadvantages invelved in the method
of simltancons inoculation forced seientific workers in rarny
seomtries to divest their efforts towards finding a \ﬁo iine that,
withont containing the active virus of hog cholara, would still

be capabtle of conferring a stable and long-lived Imeani by

Ag guch & vaceine, some investigators have propesad Sormol

T oswine killed

vassine from the bl od or parenchymatous O
dadng the acute feverish stoge of hog cholera, others have pre-

- the virus in it witv

pared gueh a vaccine from the i sues, kill

encalypius oil, and [inally, v als have Leen wmade vith o gayond
wf 3 o ) 1

fied vaciina.

In the USTR, a formol wac-ine has been prepared Ly Korotich
3 F &
and flekseyev from the organs and blood of swine with hog choleras

it has 21lgo been tested by them.

The results from all t ese vas.ines » however, have 1roved

inadequate and unsatisfactory, eithor because the virus hag not
Leen rendercd comyiletely har dles: or becanse of the insufficient

imanogenic : roperties of the vas -ines.

Fomol vaccines achieved & coeprtain degree of pgeneral use in

dapan, although, as the authors tiwnselves admit-ed, they still

rogsess a number of disadvantages.

The greatest difficwlties in the preparation of vaccines are
madnly in finding 2 superior strain of virus with stable antigenic
proverties that are not subject to gubsequent imalrment duys ng

prolonged pasrages and attenuation of the Virus.
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Crystal=-Violet Vacecine

Dorset, who discovered the filtrable virus of hog
helera and develo ed the method of simultaneous inoculation, was
also the Initiator of the development of the new type of vaccine

against hog cholera.

A Cifteen-year search in this field under his dire:tion

was crowned by coplete

nzoess, still attained duriag his
Lifetine, Thoe crystal-viclet vaceine pivposed by him has proved

to be w hig

L ounig den, It dp prepared

from the defibrinated Bl od of viras-affected swine, bled to

death on the 7th and Sth day after infection. 10U cuuic centi-
meters of 0.5 percent sulution of the dye crystaleviclet are
aided to 800 cubie ventimeters of bl-ood. Yo intensify the
bacterizidal astion of the dye, 10C cubic wentimeters of a 3
rercent solution of dibasic sodium phosphate are also added to the

m wture (to alkali dze the medium).

The swine used for the virus should have the typical clinical
pleture, snd post mortem should show no signs of secondary in-

fection. This sheuld be confirmed Uy bascteriologichl examination.

The mixture of blood and dye so prepared is kept for two
weeks at 37.5 degrees, after which it is tested for sterility, lack
of toxicity, and immunogenic properties. Each series prepared is

tested on L swine.

The latest modification (194k4) is the erystal-violet-glycerin

vaccine, in which the sodium phosphate is replaced by glycerin, which
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favors the comlete sterility of the vaccine and prevents bacterial

contaminatlion.

Caveful control studies have shoun the vac ine to be com=
pletely frer of any danger of spreading the virus through the

animals d-oclul ted with it. The viius contained in it is so

exire-ely attenmated that it ne lenger possesses virulent | ro=

The veccinated animals display neither general nor fever
reaction to the incculation. Inj ction is vecommended as deep as
yossible nnder the skin on the inward gwrface of fthe haunch. The
dose of vaccine is 5 cubic centimeters for weights up to 30 kilow-
grams and 10 cubic centimeters for heavier animals. The crystal-
violet contained in the wac:ine induces a certain local reaction
at the ylane of inocenlation, in the form of a rapidly passing
swelling, without lameness or other pathological phenomens. Yo
rost~vacsination complications have ever been observed.

‘

Vacecination results neigher in lowered resistance nor in
aggravation of any other infections in the orgunisms of the
vasninated animals. The vaccine can be used wilth perfect safety

on farms that are free from hog cholera.

The vaccine still remains suitable for use even after L years
of storage under refrigeraticn, and can withstand a long stay (up
to # weeks) in a thermostat at 37 degrees Centigrade. Cne of the
series of vaccines withstood intentional aprlicatlion of a tempera-
ture of 50 degrees Centigrade for two weeks without losing any of

its properties,
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Immunity ls developed in the vaccinatod animals at the end
of 3 weeks. It continues to i crease for 2 to 3 months after in

. ' \ N . N .
oeulation, lhd? after & to 8 months, it commences to decline.

The immnity conferred by the vasecine proves to be so power-
ful that the vaccinated animals successfully withstand the injecte

don of highly virulent virus in doses of L to 2 cubic centimeters.

Ths, when the imsunogenic propertiecs of the first 11 series

T=~viclet va

rine were tested on 22 swine,all these

ardmals proved insusceptible to the virs three weeks after vec-

cinztion vith deses oF O « 10 gub

LB VACIING. T

A vide npractical test of the effectivene:us of crystal-violet
vaccine was carried out on 397 her's from 1936 - 1943. During
this pariod about 23,000 swine wore vaccinated. lhe inoculstions

were performed on farms thet had Leen carefully checked for

freedom from hog cholera at the moment of inoeulation.

Special mensurce were adopted to prevent the transmission of
hog cholera before the threc~week period after vaccination had
ended, that is, before th: acquisition of immunity. The results

of these preventive inoculations were excellent.

In only one single herd the immunity of some of the vacw
cinated animals was destroyed z month and a half after vac-ination
in consequence of the simltaneous action of influenza, paratyphoid

and hog cholera.

Laboratory tests of immunity were made on the vaccinated animals
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on & broad scale, over a aurber of yesrs. After interviews with
the farmers, four vaceinated swine out of each herd were pur=
chaged and taken to the experiment gtation for tests of the
imrunity by ‘nfection with virus. he first large-scale experi=~
ment to check the lmmunilty yielded the fol .owing results., Of

¥
the 535 swine taken rromthe fayms on which they had been vac-

cinated, O3 percent pews’ nod healthy or disj layed only a weak

reaction to the inj ection of virus, sbout 1L percent showed a
J 3

wibed or

streue venction, bub recoverad, wnd sbout 6 percent su

vere destroyed in & gerious condibion.

A careful stady of this experi ment showed that the check
sovered swine of market age (about O months), that had been

vacoinatod ot various ages, both belfore and aftor wesning. fure-

ther experinents o sllisleed Lhat the vesults of vasad

astory when guekling pigs were vaceinated b

weaning, especially wher they had been rarrowed by imuune dams.

Based on these studies, the vacs nation of unweaned suckling
rigs was Ascontimed, and vascine was admin®stered only bto young
pigs aged L0 weeks and older. After this change, the per-

centage of vaczinated anirals that sues

sbad te hop cholera, on
checking their immnity o the virus, fell sharrly. +t wag also
established that vaccination confers a stable immunity on gwine

only over a period not exceeding £ months.

In accordance with the new arrangements, & second mass check
of immunity was organized, and 21 swine of market age, vaccinated
at ©F different farms at ages not less t an 10 wocks, were tested.
No longer than 8 months had elapsed since their vaccination, in any

0ase.
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0f these 214 vac:inated swine, 09 percent remained una-
frected by injection of wvirus or disrlayed only a fechble reaction,

10 percent doplayed a strong reactlon, and only 1 percent of the

veceinated wine died of hog cholera as a result.

Although even better results were given by “wo vaccinations

ot s interval of two weeks, it was nevertheless denided to limit

the vacsination, in practice, to a single tive, o avoid increasing

strain on

the tout of face’

the faruers.

I the oplivon of i, grystal-violet vac ine

it o

hiag the [ouirwing o groug (ualiti not induce any

shet lowers the resis ence of ‘he inceulated

animals; it involves no danger of spreading the virus; and it is

considerably chearer than simultaneous inoculation.

The 3sadvantages of the vaccine are as follows: slew dew
velop ment of immmnity and shorter duration of im-wunity in com-

ard son with that conferred by simultaneous inoun
o

Hesearch has recently been initiated in the intradermal
aprlication of the vac ine, which world allow reducing the dose to

1 cubic centimeter and less.

“oyton too, has succeeded in achieving entirely satisfactory

results with the tissue vaccine prepared by him, wwlch consists of
a 20 percent suspension of the organs of swine with hog cholera.
"he virus in this vacsine has boen deprived of virulence by the

addition of eucalyptus 0il and long standing of the mixbure in a

thermostat.
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The attempts to use the strains of British virus, obtained
from spontaneous hog cholera outbreaks, for preparing vaccine, were

unsuccessful.

The series of crystal-violet vaccine prepared from these local
trains did not communicate the necessary immunity to the vaccinated

gwine, and especially not against the AMmerican stralns of virﬁs.

As a result of numerous, many-sided and carefully conducted
experiments in the laboratory, using a large number of swine, the
conclusion was reached that crystal-violet vaccine reliably protects
swine against hog-cholera for a period of not less than 10 months,
and that the vaccinated swine do not disseminate the infection and
are therefore harmless to the uninoculated swine coming inte close

contact with them.

The experiments also showed convincingly that when the vaccine
was prepared according to the accepted procedure, all series were

uniform and possessed standardized properties.

Attenuation of the virus already takes place alter the vaccine

has been kept 3 to S days at 37 degrees Centigrade.

The vaccinated swine displayed neither temperature rise nor
any other reaction to the vaccination. Immunity already commenced

12 days after vaccination.

Tt was experimentally demonstrated that injection of 3 cubic

centimeters of vaccine in all was sufficient to confer immunity.

To supplement this project, another project was conducted to

investigate the suitability of the vaccine for use on private pig

Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8




Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8

farms affected by hog cholera. The vaccinated swine were transferred
for this purpose from the laboratory to these farms, where they were
placed under conditions of maximum potential contagion and unfavor-
eble hygienic and sanitary conditions, The results were completely
satisfactory. Even under the trying conditions of the experiment,
only one of the 86 vaccinated swine succumbed to the acute form of
hog cholera, and another one contracted the disease but recovered,
three displayed only insignificant reactions, while 31 remained en-

tirely healthy and unaffected,

At the same time, of the 302 unvaccinated swine on these farms,
96.5% contracted hog cholera, of which 90% died, and only 3.5% re-

sisted infection,

The vaccine is being used more and more extensively in Great

Eritain,

In the USSR, the first experiments in preparation and testing
of erystal-violet vaccine, according to the Dorset technique, were
undertaken by Agapov (of the VIEV) before World War II, but were un-
successful. The swine vaccinated on one of the large-scale pig
farms proved when tested to be non-immune to hog cholera. This
failure is apparently to be explained by the inadequate and unsatis-
factory antigenic preperties of the virus strains selected for prep-

aration of the vaccine.

Experiments on a considerable scale were then undertaken, for
the preparation of crystal-violet vaccine, by the Ukrainian Institute

of Experimental Veterinary Science (Kulesko),

The antigenic properties of the first three series of the vac-

cine were tested on 1L5 shotes, 6-10 months old, weighing 2050 kilo-

- /7 -
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grams. The vaccine was administered twice, with an interwval of 15-
20 days, in doses of 10 and 15 cubic centimeters. The vaccination
induced perceptible fever and local reactions. 1 cubic centimeter
of virus was subcutaneously injected, 15 or more days after vacci-
nation. Since each series consisted of 10 samples of vaccine,
obtained from 10 different virus donors, It was possible to test

each of these "individual! vaccines separately.

Infection of the wccinated swine by the virus showed that
only about 50 percent of the "individual" vaccines communicated a
sufficiently stable immunity to the inoculated animals. This indie
cated that a virus satisfactory immunologically had been obtained
from only atout half of the virus donors. Further progress of the
investigation developed the fact that it was possible by doubling
the dose of vaccine (to LO cubic centimeters or more) to confer im-
munity even with these immunologically weaker vaccines.. The same
phenomenon was repeated in numerous subsequent experiments with new
series of vaccines prepared in the meantime. The attempted reduc-
tion of the dosage to the American level (5 cubic centimeters)
proved successful, but larger doses induced strong reactions in the

vaccinated animals,

This is undoubtedly to be explained by the inferiority of the
usual strains of virus in production, which were received from the
biological factories, and by insufficient work in the study and

selection of the strains.,

At the same time, Kulesko arrived at certain conclusions that
directly contradicted the clear results of the British and American

authors.
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Thus, he observes, some "indlvidual' vaccines, first, still
contained active virus after being kept in the thermostat for 7 and
10 days (while in Doyle's experiments no virus showed up after the
vaceine had been kept in the thermostat for only ulree days); secw
ondly, that in some cases vaccines from low=activity strains lost t
their immunogenic properties after 12 days in the thermostat, while
according to the Americans the vaccine stands 8 weeks in the thermo-

stat without any weakening of Uhese properties.

gonsequently Kulesko recognized the insufficiency, from the
viewpoint of safety, of keeping the vaceines in the thermostat for
only 12 days and decided in future to prepare two vaccines of vary-
ing “attenuation", by keeping one -- the weaker -- for 20 days in

the thermostat, and the other -~ the stronger -~ for 1l days.

Further persistent research enabled this author to achieve

improvements in the technology of producing crystal-violet vaccine.

After a few years of trials under the conditions of widespread
experiment (using over 70,000 swine) this vaccine was agproved for
mass administration in 1947. I. I. Kulesko received the Stalin prize

for his work on this vaccine.

The favorable solution of the vaccination problem in the USSR
will have an immense nationalweconomic significance, will greatly
simplify the methods of control and accelerate the complete liqui=

dation of this dangerous disease.
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PROPHYLAXTS AND MEASURES OF HOG CHOLERA CONTROL

Detalled {nstructions for the prevention and liquidavion of
hog cholera are provided in special instructions of the NARKOMZiit

of the USSR.

The basis of all meagures for the prophylaxis of hog cholera
must be to prevent the virus from peing transported onto the farm.
wWith thils object all pig farms (sovkhozes, kolkhozes and pig farms
of kolkhozes) mst, under all circumsbtances, quarantine all swine
and young pigs newly purchased or acquired anywhere oubside thelr own

houndaries.

Swine and young plgs should be purchased only {rom farms Known
to be free of hog cholera, and Uhis should be certified by the vel-

erinary inspection aubhorities.

The animals in quarantine should have thelr temperatures taken
daily and should be inspected daily to reveal clinically suspicious

cases.

pxperience shows that infection is very frequently brought
onto a farm with feed, which is bought anywhere, at random, withoub
considering questions of prophylaxis. For this reason pig farms
must stock up and scquire feed and bedding for swine only from Ray-
ong and farms that are free from hog cholera. particular cavtion is
necegsary with respect o obtaining and feeding all possible kinds

of waste and garbage, which is often infected.

Taking due account of the role of mechanical carriers of hog
cholera Vvirus, which may be played by human beings as well as dogs

and other animals, their access bo the tverritory of the pigpen should

- /*70 -
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be limited to the maximum possible extent. This moasure should be
especlally strengthened if centers of hog cholera have alreﬁd;y
appeered in the Rayon. In this case all possible measures must be
adopted to cut off comnunlcatlons with the points aiflicted, going
so far as the complete prohibition of trips to such po:‘mts:s by the
cart and motor +transport vehicles of the farm, the erection of
specinl fences and other barriers to prevent travel from afflicted
points across the territory of a disease-free famm, temporary
closing of roads and rerouting of traffic, eic. Under the conditions
of a gocialist farm, operated according to plan, vhese measures,
agreed on with ithe Rayispolkomi, are capable of exerting an immense
effect in reducing the damage caused Ly hog cholera and preventing

its spread.

lLarge-scale, properly organized pig f?ﬁgﬁns should work outy
and assure the execution of, a permanent system of measures to prevent
the introduction of all infectious diseases of swine, especially of
hog cholera. The most important of these measures is the propsr
organization of the hog lot, including exercise grounds, bething and
watering places, go as to allow the management and breeding of swine
under conditions that completely exclude contact with all outside
persons and animals, especlally with swine of other farms and of
individual (private) owners., It is also an extremely important por-
manent measure of prophylaxis on such farms to provide the best 200«
hygienic conditions for the swine, a well organized regular and
careful housekeeping service, with pericdic disinfection of all

quarters used for plgs, feed racks, etc.

The systematic apd attentive veterinary survelllance of the

../7,}-.
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gwine, the timely adoption of veberinary and sanltary mcasures also
plays an important role in the system of measures for permanent prow
ohylaxis, These measures include:s proper arrangaments for isolaw
tlon quarters and immedlate removal thereto of all animals suspected
of being diseased; provislon of rapid and qualified diagnosls of all
dicease that appears; and careful execubtion of veterinary and sends
tary measures for rehebilitation in cases where any infpetious dig-
sase appuars (detemminatlon and isolation of the infacted group,
radical disinfection of the infected premises, adminilstration ol

serum, etc.)

The personnel and transport serving the swine, if they leave
the limits of the farm (vo visit markets, other fams, railroad sta-
tions, ete.) must be subjected to sanitary processing belore belng
sdmitted to the swine again (washing the carts, eutomoblles and
horses' feet with disinfectants, chenging of clothing by the perw

sonnel, etc,)

The aggregate of all thesc measures, which require no special
outlays, but are rather a question of observation of veterinary and
sanitary discipline on the famm, should be most speedily put into

effect on sovkhozes and the large-scale pig farms of the kolkhozes.

If these prophylactic measures are carried out, an almost
complete guarantee against the bringing in of hog choleva is provie
ded., These general measures of proplylaxis may be intensified, in
case of special danger, by prophylactic injection of anti~hog chol-
era serum, either on the whole herd or that part of it that is most

threatened.

Dorset (1930), at the London Veterinary Congress, also noted

)Y -
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the great importance of the vaterinary and sanitary measures in the
control of hog cholera. Tn his opinion, the creation of a Froper
hyglenic and sanitery envirorment on plz farms is the necessary

basls for the liquidation of hog cholera by way of Inoculations,

In the opinion of the Amoricam authors s it is dmpossible to

liguidate hog cholera by inoculations alone.

The immense experience accumulated in the United Stetes during
a considerable number of years speaks for this view. The colossal
auwber of simultaneous inoculations annually administered in that
country (about 12,000,000) has no ¢ had the necessary eirfect in the
senge of the complete liquidation of hoy ctolera in the Unived States B
due to the fact that the private owners of swine == tha farmerg =
disregard the general veterinary end sanitary moasures (quarantine,
disinfection, des troying the chronic cases, ebc.) The vielation of
veterinary and sanitary rulcs leads to the prolonged existence of

centers of hog cholera infection and to the transmission of thig

infection to new points in the United States. Analogous reasons

hinder the liquidation of this disease in many other bourgeois coune

tries as well.

The socialist organization of animal husbandry in the USSR
glves us great advantages in the control of infectious diseases and
allows the liquidation, in incomparably shorter time, of the epi-

sootic outbreaks that semetimes occur,

The planned nature of measures, their obligatory character
for all govermment agencies, all farms and all private persons with-
out exception, state control over preparation and quality of biologi-

cal preparations, the existence of a widespread net of diagnostic

- 173~
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laboratories and state veterinary and sanitary survelllance of the
purchase and movement of livestock, and over the storage and pro-
cessing of raw animal products == on all of these depends the suc=
cess of the prophylactic and rehabilitation measures in socialist

animal husbandry.

MEASURES FOR SANITARY HEHABILITATION OF A FARM APFLICTED

BY HOG CHOLLRA AND FOR LIQUIDATION OF THi DISEASE

A definitive diagnosis of hog cholera, rendered by a qualified
veterinary specialist, is very important. When there are only sup=~
positions and suspicions of hog cholera, measures like simultaneous
inoculation and destruction of diseased animals, etc, carmot be taken.
ixperience shows, however, that this factor is not infrequently
underestimated by the practibioners, and extensive anti-hog cholera
measures may turn everything upside down at a time when a preclse,
seientifically founded diagnosis has not yet been rendered. The
serious consequences of such excessive haste will be unavoidable if
the suspicions of hog cholera are not confirmed, and the hog cholera
virus brought into the farm for the simultaneous inoculations will

have already been put into circulation.

without waiting for the results of the definitive scientific
dlagnosis (which may in some cases be somewhat delayed), decisive
veberinary and sanitary measures must be put into effect immediately
upon the appearance of illness suspected to be hog cholera: careful
isolation of i1ll and suspected cases, quarantine of the afflicted
pigpen, and radical disinfection of all premises used for swine,

especially of those which were occupled by the swine taken ill.

- | Tl -
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The veterinary in the service of the farm should analyze the
gituation to find the possible locatlons from which the virus might
have penetrated to the farm, what number of animals, and which, may
be already infected, and to what points on the farm the virus can

be transmitied.

In accordance with this, measures for stopping any new en=-
btrance of the virus from outside should be adopted (for instance,
breaking off all contacts with polsts afflicted by hog cholera, dige
continuance of feeding: with fodder proving to be infected, ebe).
The group of swine found to be suspect of being diseased should be
isolated from the others and inoculated with serum. ALl places to
which the virus might have penetrated should be radically cleaned
and dlsinfected, Infected feed or bedding should be destroyed or
disinfected. Swine that are taken ill or suspected of illness are
given therapeutic doses of serume. The clinical course of the dig-
ease must be observed, and in case of death a detailed post mortem
must be conducted and the organs of the dead animals sent to the
laboratory. The Rayon veterinary and the neighboring farms are ine

formed of the suspicion of hog cholera on Lue farm.

After the definitive diagnosis of hog cholera on the farm,
simultaneous inoculation of the swine herd must be carrisd out in
accordance with the instructions for this operation; or else pase
sive dmmunizatlon rpust be performed; a strict quarantine is estabe
lished, thus excluding the possibility of the virus beiny transpore
ted beyond the limite of the farm, and measures of sanitary rehabil-
itatdon are taken according to the instructions on hog cholera
control; Lo assure the maximum disinfection of the virus, the localw

lzation and liguidation of hog choleras the creation of a cordon
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ganitaire around the infested plgpens, improvement of the management,
treatment and feeding of the swine, periodic disinfection, disinfec=

tion of the manure, destruction of infected articles of trivial value,
separation and destruction of the seriously diseased, chronic starve=

lings #nd virus-carriers.

There can be no doubt whatever of the immense importance of
veterinary and sanitary measures in the rapid liquidation of hog
cholera. The execution of these measures should not be done in a
stormy and forlultous manner, but should represent a definite, thought
out and comtinually operating system of measures from which there
should be no deviations. Fxporiments 1n the sanitary rehabilitation
of pig farms afflicted by iug cholera by means of such planned veter-
inary and sanitary measures have been conducted by Agapov, Solomkin

and Popov'yants.

K. T. Rostov and L. F. Popov (193L) give very interesting snd
significant examples of the manner in which sanitary and hyglenlc
conditions are reflected in the appearance and spread of hog cholera
on farms. On the hog breeding sovkhozes "Kolos" and imeni Lobkov, of
the omsk hog breeding trust, the herds were never once given gither
passive or active immunization against hog cholera since thelr orga-
nlzation in 1930-1931. Nevertheless, not a single case of this dis=
ease was ever ovserved on them, thanks to the skilful organization of
the sanitary and prophylactic measures on these farms and the good
conditions of hog management. The sovkhozes are located in a Rayon
that is annually visited by hog cholera. The farms that surround
them have repeatedly guffered from outbreaks of the disease, and an=

nually administer simultaneous inoculations.

-7
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Tt was established by these authors that in one ol the farms

located in the same Oblast , infection was belng systematically
brouzht in from the outside over and over again, because the hog
breeding farms had no fencing of any kind, persons from the outside
had unhindered access to the farm area and the pigpens, swine in
private hands wandered around the farms and browsed on their outskirts
quite at will. There was a mill in the center of the courtyard of one
o7 the farms, and the population from the surrounding kolkhozes came
together for the grinding and walked around the farm and into the

quarters of its inhabitants.

The area of the farm, especially near the pig houses, was
covered with heaps of manure end of every kind of garbage, and was
extremely filthy. The hog quarters were in an unganltary condition:
exceedingly crowded, neglected and dirty. It was not surprising that
under such conditions all efforts to liquidate hog cholera were un=

successful. Tt continued from year to year.

- The energetic measures for the sanitary rehabilitation of this
farm, undertaken under the direction of Rostov and Popov, in the sum-
mer of 193, assured the speedy termination of the losses from hog
cholera, The access to the farm by outside persons and animals was
stopped; all the healthy swine, after their temperatures had first
been taken, were given hot soap and creolin baths and transferred to
a newly constructed camp. The plgpens and the area around them were
cleaned of the accumulation of manure and garbage. All shelters for
the swine were taken apart and twice whitewashed with chloride of
lime and ordinary lime, not excepting the floors as welle. The feed

troughs were washed out with hot lye and scraped c¢lean, The ground
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was plowed up and subjected to the action of air and sunlight. The
siek plgs collected in the isolation quarters were killed and the

meat used for food after thorough boiling. The swine with fever and
those suspected of disease were treated with serum. The fodder ra=

tion was improved and diversified,

A model scheme for the liquidation of hog cholera on a large~
scale plg farm, worked out by K. P. Andreyev, envisages all the
necessary measures in this direction and may be recommended te the

practicing veterinaries for guidance in their activities.

For the correct orgenization of these measures, it is first of
all necessary to analyze the epizootlc sltuation, and take lnto ace
count all factors and circumstances that facilitate or complicate the
work of liquidating hog cholera. The technique of such an analysls

is indicated in the scheme.

In elucidating all the necessary factors as far as possible
and formulating a clear idea of the sanitary and epizootic sltuation,
the veterinary carrying oub the measures should direct his principal
efforts towards meking harmless the centers of the virus (and of the
virus dischargers) and the localization of the hog cholera, contine
ually bearing in mind that the measures of sanitary rehabllitation
are decisive for the liquidation of the disease. The sclection of

the method of immunization should depend on the situation.

SCHEME OF MEASURES Of THE INDIVIDUAL PRIVATE [ARM

In points (villages) afflicted by hog cholera, that have large

nunbers of swine in private hands, which are kept on peasant farms,
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the conditions for the campaign against hog cholera will naturally

be different from those in the farmg of the soclalist sector.

while still making use of the basic principles we have indie
cated above for the arrangement of the measures, the technique of
their implementation may if necessary be simplified and somewhat
changed in a cempaign to liguidate hog cholera on afflicted indi-

vidual farms.

Tt L& recommended that villages [hamlets] affected by hog
cholers be divided into groups of ten farms each, and that responsil-
bility for the observation of the sanitary messures be placed in the
hands of the cltizens delegated by the village soviet (members of
the soviet and activists). Agter inspectlon of all swine, head by
head (on the farms), those clinically suspect of diseass and those
that are plainly diseased should be liquidated for their meal ab
the slaughter point at the slaughter point (whether existing or set
up specially for the purpose), under the observation of a veterinary
specialist and with the use of measurss for rendering the blood,
dung, entrails and ovher slaughter products harmless. he meat,
after it is thoroughly boiled in boiling water for not less than

hour, may be used by the owners.

It is expedient to adninister passive immunization to the re=
maining swine without delasy, and to carry out disinfection on the
famm houses and quarters for the pigs. Until the expiration ol a

certain fixed period, allowing the pigs on the street or the pasture

should be forbidden. ALl owners of animals should lmmediately noti-
£y the village soviet of any illncss observed among ihelr swine or

of any death emong them, and should be required to obtain its

- ]79
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pernisgion for killin: any pig (indicating the time and place of
slavghter so that veterinury control mey be exereised over the

slaughter and vhe bubcherin, of the carcasa).

The village as a whole 1s quarantined, and the inbound and
outbound trangsport oi swine, feeds and raw animal products of swine

ig forbidden, end the entire population notlfied. .

The slaughter of cspeclally valuable pedlgreed animals with
hog cholera (sows in farrow, mirsing sows, pedlgreed hogs) may be
dispensed with, and curative sorum administered instead, if the
necessary condltions for this exist (complete isolation of the dise-
eased animals, cxcluding the possibility of any transmission of the

virus)e

Special precautionsary measures should be taken to prevent the

transmission of virus infectlon into the adjoining ply farms.
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I. Clarification of epizoctic

I situation
v 7 &
Elucidation of the stage of Elaboration of the diagnosis
dissemination of hog cholera
on the farm (point). fresence of othe‘z/‘ infections (erysirelas,
foot=and-month disezse, swine 10X,
Inspection of herwd , one by one, influenza, paratyphoid
and taking of temperature.
Disclosure of ]lf and suspect v -
cases
(—————— Time hog chrlera aprear~d & ———- Discovery of source of infection {from where hog
Discovery of the\{animals infected cholera was transmit:ed)
by hog cholera or suspected of such i,

Existence of hog chclera in the Hayon
infection and of the pigpens and

groups of animals threatened.
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{ T sy ; : -
i II. Clarification of veterinary ~nd 1

sanitary and of zochygienis conditions | e

on the farm
- . .

. % _— Vo, Tt R
Adequacy of %terinary cadres Conditions of pigpens and Existence, character and Existence of isolation guarters

and service personnel farm grounds amount of feeds and possibility of isolating
individual groups of animals
and pigpens
- P v -
Possibility of earrying out
radical cleaning and disin=-

fection of the pigpens

I7I. CUharacteristics and distribution of

the swine population .

i g . v .
Number of swing and young pigs Presence of immmé animals Distribution“of the herd Distance between farms and pigpens,
and their breeds (previcusly inaculated) among the farms and ¥ and connections between them.
pens
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A, Elinination of the sources

of infection

1. Interruption of comnections

with afflicted point or roints
2. Removal of infected feed

3. Closing of through roads
(if there is hog cholera in

the rayon)

Le Isolation of virus-di-
charging animals (with hog

cholera or suspecied of it)

5. Destructicn of diseased
animals and disinfection of
the slaughter products (boiling

the meat)

Stoppage of ‘ing( ng
and outgeing transe

rort of sw

Be CGuarantine

i
|
v M _

Steprage of outgoing

e and

raw products

f

IV. #easures for localization and liquidation

P hog chelera on the farm (or pcint)
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Gloging
passage

through

C.Localization of hog chelera

Heasnres in pigprens infected with hog chclera

and in infected groi s of animals

gpens (or farms}

th hog cholera and of the in-
fected greoups of animals ‘romthose free of

infection

2. Radical housekeeping measures and re-
peated disinfection in aznd arcond infected

quarters

3. Detachment of separate service rersonnel

i Fassive immunization of all swine in an

he waling of such

to be taben daily, znd daily

7. Segregation znd destruction of diseased

_animals
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D Yeasures to prote:t the uninfected .

swine
(f i
Improvemen%/ of management Interruption of all
Setting ur of a cordon sanitaire between
and feeding commnicaticn and
the farms and pigpens infected by hog
' contact with afflic-
v cholera and those free from it .
Establishment of a strict veterinary and sanitary regimen in the ted farms and pigpens
pig pens and on the pig farms:
., Establishment of sanitary guard-posts
Housekeer:ing and sani‘tary
1. Prohibition of access to all outside rersons and anir for supervision of the observance of the
rehabiiitation of all pig-
veterinary and sanitary rules.
2. Disinfection of legs before entrance to the rigrens rens and grounds
3. Daily inspection of animals and isolation of the sus- Prophylactic. disinfectant o
picious cases (repeated)

¥. Immmnization

o . Final Measure
The method of immunization ard the number of anmimels to be inoculated is to be determined on the ————

d epizootic situation on the firm (cbservence of the 1. Bestruction”of chronic cases and

spot, in accordance with the sani

iculture, U8

current instructions of the Ministry of A starvliings

ra
.

TFinal disinfection
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XIX. MIXED INFECTI' NS

The following data on mixed infections in the specific
infectious Aiseases of swine is siven in the literature. It is
based on the results of examination of 985 cases of swine risease

by three bacteriologictl laboratories in Switzerland.

In each infectious disease a different percentage of
accidental bacteria are round under certain eircumstances, aleo
including pathogenic pacteria. Thus other gpecific causal agents
“of “infection, and alsostreptocouci,vstayhylococci, cogai and other
not precisely identified bacteria. For jnstance, in erysipelas,

t. coli, B. subtilis and B. pyogenese suls were found; in septicemia
B. pyocyaneus; in hog cholera, slmost all bacteria known (incluiing

listerelli «~ F. No Andreyev) .

83 percent of the hog chclera cases observed were in the
pare form. In other infectious diseases of swi e, the presence
of other bacteria in varying sumbers was also estabiished bacter-

iologically, as may be seen fron the tables presented below.
Tn mixed infections there are found:
{Table A, By G, Dy E, AND F follow)

In summarizing the data obtained, Flyukiger points out that
mixed infection was found in 170 of the 687 positive results of bace=

teriological examination, i.&., in 2l perdent.

However the author did not yet succeed in designating any
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Ao IN FRYSIPELAS

fer:en® < Cases ! . _
In Addition to the Bacteria of Erysipelas Diagnosed as Erysipelas Percent of Cases of Mixed Infection

l. B. suisepticus in 2 cases = l.4 per- 1.2 persent
cent

2. B, Coli

3. Streptococci iv cases = 2.0 per-eni
4. Be coli + streptococel 2 cases = 1.2 percent
5. Streptococei + staphylococed 1 case = 0.6 percent <&
o
6. B. coli + B. subtilis < unidentifs
coced 1 case = 0.7 percent 0.6 percent

7. B. coli + B. pyogenes suis + eocci 1 case = 0.7 percent
B IN HE HAGIC SEFTI

Percent of Cases

Adition to the Fasteurelli Diapgnosed as Pagteureliosis f czseg of mixed Infecidon
[1] 2] 131
1. 8. eoli in 13 cases = 16.0 pere {6 percent
2. Streptococci in 6 cases = 7.4 percent 3.5 percent
3+ Diplococci in 1 case o6 percent
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(1] [2] 3]
lie b. coli + streptococ i in 3 cases = 3.7 percent 1.8 percent
5. B.coli + staphylococcl sn 2 cases = 2. percent 7.6 percent

6. B. coli + B. pyogenes suis in 1 case = 1.2 percent C.tp

7. B. coli + B. pyogenesisuls’ + uni-

dentified coccl in 1 case = 1.2 percent G.6 percent
¢. B. coll + E. pyogenes suis + uni-
dentified zocci + acid-resistant
bacilli of unidentified nature :n 1 case = 1.2 percent 0.6 persent

9. B. coli + streptocoenl + staphylc- ;

by

coce
10. Streptococci + diplococsi

1. Staphylococci + diplococci

12. streptococci + B. pyocyaneus

d nature +

13. Bacilli of unident
gram~positive bacter ia

1. Mixed unidenti

Pure hemorrhagic septicer

L.
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.J

. TIH HOG CHCIERA

Percent of cases Diagnosed

Filterable Virus + ___as hog cholera Perczent of cases of mix: ercﬁon
Cases Percent Percent
1. Bacteria of erysipelas 1 0.l G.6
2. B, suisepticus 10 5.3 &.0
3. B. suisepticus + streptococci 1 O Cub
ii. B. sulsepticus + B. coli 1 C.l 6.6
5. B. coli S 2.1 3.0
6. B. coli + streptococsi 1 O.L 0.6
7. B. coli + unidentified cocci 1 0.l 0.6
8. B. coli + strentococsi + bacilli of —
unidentified type + Gram-positve
bacteria 1 Geli 0.6
9. Streptococci 1 (SN 0.6
10. Staphylococci + streptococci 3 1. 1.8
11. Staphylococci 2 O. 1.2
12. Unidentified coccl i 1.7 ' 2ely
13. Unidentified gram-positive bacteria 3 1.2 1.8
1}. Bacilli similar %o B. coll 2 C.E 1.2
15. Abundant unidenti bacterial flora 3 1. 1.7
Pure form of Hog Cholera 194 83.0

L
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Findings

1. B. suipestifer + B. suisepticus
2. B. paratyphys B + B. coli

Paratyphoid in pure form

Findings

-

1. B. pyogenes suis + B, coli

2. B. pyogenes

treptococcl

1]
1. “nidentified coccl
2. B, coli

3. B. pyogenes suls
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D. IN PARATYPHOID

Persent of cases diagnosed as

Paratyphoid

Percent of cases of mixed infection

“Tases_ Forcent Fercent
1 25 G.6
1 25 .6
2 50

£. IN FYOBACILLOSIS

Percent of cases of mixed infection

Percent
1 25 0.6
3 75

Percent of cases diagnosed as
Epizootic Bronchoypneumonia

FPercent of cases of ¥

Cases Fercent Percent
[2] {31 [is]

1 12.5 0.6

2 25 1.2

1 12.5 .6
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1] [2] 3] [u]
L+ B. coli + B, pyogenes suis 1 12.5 C.6
. suisepticus @ B, coli +
B. pyogenes suis 1 12.5 .6
6. B. coli + diplococsi + uni-
dentified cocci 1 12.9 C.6
Streptococci alone 1 12.5 0.6
{1
—3
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form of mixed disease as that most frequently sncountered in in=

variable combination.

The following combinations of bacteria comrosed the greater

part of those obgerved in swine diseares:

[ Table follows]

These experiments of Flyukiger ghow how complicated the
differential bacteriolopical diagnosis of the infecti-us diseases
of swine may be in some cases and how difficult their control is

with so gre.t a frecvency of mixed infections.

Nostov conducted a few experiments to elucidate the ruestion
of the mixei infectious diseases of swine. First of all he tested
the similtaneous artificial jnoculation of swine imwune to hog
cholera with hog cholera virus and a culture of erysipelas
bacteria. There was a short period of fever reaction, but no

cl nical symptoms of disease.

Similtaneous inoculaticn of aw' ne susceptible to hog
cholera with hog cholera virus and a culture of erysipelas bacteria
shortened the incubation period and :nduced a mixed acute infec-
tion. Thus the appearance of a mixed infection by hog cholera and
erysipelas is possible. For the diagnosis of such mixed infec=
tionsg, the menifestation of clinical and patho-anatomical changes
characteristic of each of these diseases separately may serve in
part; but only a bacteriological examination and the inoculation
of test animals can furnish a sound and precise foundation for the

diagnosis.

Kl
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Fercent
Number of Cases
. Fowpd e Number ol 2S5°F
B d
Foun
15.0
. 13
1. B. suisepticus + B. coli -
i 12
5. B, rhusiopathiae suis *+ B. coli -
11
3. B. coli + staphylococci

L. Filtrable virus of Hog Chclera +

11.5
10
E, suisepticus -
i 9
5. B. coli + streptococsl
6. B. Streptocoesi + coccl of unidentified iy
‘ a3
nature 7-0
. 6 :
7. B. suisepticus + streptecoccl o
6
8, B, coli + unidentified coccl
9. B, coli + streptococcl + .
6
unidentified coccl
5.5
4 ns L
1G. B. rhusiopathiaze suis + streptococti
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In view of the fant that in the positive case of combined
ith hog cholera virus and eryeipelas pacteria culture
68 independently of each

i.nocula‘t.ion Y
an their cour

the two morbid L ocesses T
others and their clinical courde showed no new manﬁ.i‘es‘c.&tions
s of hog choler and -

aver, Lt may be ¢

oncluded yhat the virn
neously present

what
the pacteria of swine erysipela®s when simulia
in the organi s of swine neither suppress nov activate each others
way prec::'lsely, in cases of ot wbined infection
neither

In the sameé
Ty the pacter'a of @ryﬁipe]‘as and hezr\orr\agic geptd cemia,
tion of these

1Ly snhibitory MO

mutua v atually sctivating 2ac
pacteria is observed when simulta.net')usly pnﬁesen*o in the organisme
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APFENDIX

TABLTS ™01 THE DIFFFRENTIAL DIAGNOSIS OF THE

INFECTIUS DISEASES OF SWINE

1. The Clinical Picture
2, The Patho~Anatomical Picture
3. The Various Forms of the Infectious Diseases of Swine
L. The Differentiation of the Most Important Infectious Diseases
of Swine, by their

Epizootological Charasteristics.
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Swine Erysipelas
Urticarial Fever
(mildest form)

[1]

Indisposition 1 = 2 days

Dark red or violet spots on the skin
Pustules with.serous liquid scabs

Fever: temperature up to 42.8 degrees
After exanthema has broken out, the fever
diminishes, ti’le rash disappears, and re-
covery commences

Sometimes there are malignant changes in
the skin

Recrosis of ears, tail, hoofs and some-
times of large areas of the skin

Erysipelatous endocarditis

Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8

I. THE CLINICAL PICTURE

Swine Plague (Pasteurellosis)

(Hemorrhagic Septicemia of Swine)

Very accute cas

(2]

Typical cases of hemorrhagic septicemia
Fever over 4O degrees. Marked disturbance
of general conditions
Red spots that sometimes do not disappear
under pressure
Flow of blood from nose, intestines, and

urinary organs
Accelerated respiration. OSometimes ‘here is
accute pharyngitis.

Death in 1 - 2 days, somet mes in 12 hours.

Acute cases

Symptoms of acute pulmonary inflamation

Fever steady arcund 41 degrees throughout

Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8

Hog Cholera

Pure form of Hog Cholera
(septicemic form)

31

Very accute cases. Symptoms of acute hemor-
ragic septicemia

Acute cases: sympto~s develop more slowly,
arpetite is impaird and the animals hide in
a corner of the pigpen or lie down in

standing grain.

Acute Conjunctivitis
Vomitting, constipation, diarrhea, weakness

Death on the ith to Tth day

Intestinal form
(develops more slowly)
5tools are yellow or green, with revolting

cdor

L.




[1}

Septicemic form

(most frequent)

Fever: remains at il - L2 degrees for a

long time

Conjunctivitls
constipation or diarrhea
Reddening and intumescence of skin on the

second day. Redness vanishes under pressure

In serious cases? weakness of hindquarters,
cyanosis of the mucous membranes, signs of pul-

monary edema

Chronic Bacillary Erysipelas
Arter the acute stage come the symptoms

of chronic bacillar endocarditis

The acute symptoms disaprear, and the young
pigs appear to have recovered, but their

development is tardy

Declassified and Approved For Release 2012/04/03 : ClI
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[2]

Short, dry, morbid cough.
Lccelerated dyspneic respiration. (Posture

of sitting doge Legs separated, mouth open)

Cyanosis or bloody diarrhea

Red spots on skin towards end of disease. Harked

after 1 - 2 weeks. Recovery is rare.

Chronic form

(follows acute stage)

After attenuation of the acute symptoms, signs
of pulmonary affecticn remain for an exten~
ded period

Shallow, racking cough and dyspnea, especialiy
after movement

Conjunctivitis, eczema, with diarrhea, towards

the end of the disease

After 3 - 6 weeks the unimal is completely ema-

ciated and suscoumbs

DP! 039R000200010001-8

(31

Inflamation and diphtheritis of oral
mucous membranes
In serious cases there are si Tptoms

of disturbance of the function of the

gastro—intestinil trast

Loss of appetite; constipation or
diarrhea, progressive emaciation,

weakness and scurvy

Death after 2 = 3 weeks, or on the
11th day at the earliest, in a state

of pronounced emaciaticn

Thoracis form

The symptoms of the pure form of hog

cholera are corbined with syntoms of

acute pneumonia or tleuropneumonia
#ixeg £ OTR

(peritoneal and thoracis)




i -
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1] [zl 3]
After 6 - 12 weeks: poor apretite, weakness, Sometimes the process in the lungs is halted In conjunction with the general s3
coughing, accelerated and shallow respiration, (encapsulation) and the animels ave then even!/ptoms of hog sholera infection, there
bright red coloration of skin. Dyspnea and able to fatten up well and develcp are also symptoms of affection of both
eyanosis when forced to move. Verrucous endocard-  normally gastro-intestinal canal and the
jtis. Stenosis of orfices thoracic organs

Symptoms of chro ‘ic cachexia are intensified
On the skin: urtiesrial exanthema

Eczema, edema and necrosis of the skin. The (red spots on the tenderer 1oca]ities),
bristles fall out, hindquarters become para= and sometimes necrotic changes as welle

lyzed and death follows in a few weeks
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Swine Erysipelas
1]

I. Acute Form

Blood vessels on skin enlarged

Edema and small hemorrhages in subcutanecus con-
nective tissue

More seldom, necroses of separate parts of the
body (ears, tail, nasal lobes) and superficial

parts of the skin.

Small hemorrhages in serous and mucous membranes
(especially under epicardium and endocardium).
Delicate fibrinous deposits (cobweb) on the

serous membranes.

The lymph nodes are intumescent, hypermatized

and edematous.

Mild hypermias and edemata:
Gastro~intestinal tract: inflammatory intumescence,

hypermia, many hemorrhages and much viscous phlegn.
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II. THE PATHO-ANATOMICAL PICTURE

Hemorrhagic Septicemia of Swine
(2]
I.Very Acute Cases

Iypieal picture of hemorrhagic septicemia:
many small hemorrhages on skin, in fatty
tissue, on serocus and mucous membranes, in
kidneys.

Extensive hemorrhages in the perinephric
comnective tissue, on the mucous membranes
of the pelvis,of the kidney, of the urinary
bladder and on the meninges.

The lymph nodes are hemorrhagic and intu-

nescent.

Gelatinous=serous infiltration of the sub-

cutaneous connective tissue (neck).

II. Acute cases
Affections of the thoracic organs.

Lungs.

g Croupous-hemorrhagic, or numerous

necrotizing pneumonias: dark-brown to red

Hog Cholera
[3]

I. Septicemic Form.

(Pure form of hog cholera)

Picture of acute hemorrhagic septi~
septicemia: hemorrhages on serous

and mucous membranes {pharynx, stomach,

intestines, in the intumescent lymph
nodes and kidneys.

The spleen is intumescent. Croupous

false merbranes on the peritcneum.

Croupous falsc membranes on the —
intumescent and hyperemic mucous

membranes of the stomach and in-

testines, and scmetimes also difused
superficial necrosis ("bran") or iso-

lated yellow crusts

II. Intestinal form.
4ntensive changes in intestinal area

(cecum and large intestine). Rcund

L..
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{1l

The solitary follicles and Peyer's patches are
intumescent and the mucous membrane under them may
sometimes be covered with small raised ulcers.and
sores. The spleen is slightly intumescent and is
engorged with bleod.

Liver: badly swollen

Kidneys: badly swoilen, with red dots on the corti=-

cal layer (glomerulonephri tis).

The kidney tissue is hyperemic.

II. Chronic form

Endocarditis verrucosa or ulcerosa. <there are
small papriliform elevations or ulcers on the con-
vex surfaces of the enlarged cardiac valves, and

clots of fibrin "eauliflower" constricting the

orfices.

Secondary changes due to disturbances of cardiac
function: hydrothorax congestive hyperemia of

lungs, liver and spleen

YMore rarely: chronic enteritis, hypertrophy of

f2]

and light gray hepatized areas alternate with

prale yellcw necrotic areas.

e interlobar conncctive tissue is expanded

2

snd infiltrated by serum or blcod. The lungs have
the appearance of marble.

Fibrinous films, under which there are many small

hemorrhages or hematic infiltrations,

aprear on the a“fected parts of the pleura.

Serofibrinous esudate in the thoracic cavity
and on the pericardium. The peribronchial
ymph nodes are intumescent and have small
hemorrhages. Catarrhal intumescence of the
mucous membranes of stomach and intestines,
with numerous suffusions of blood. Occasional
delicate croupous membranes. Epithelial ne-
erosis in the large intestine . The solitary
follicles znd Peyer's patches are intumescent
or may even show superficial lesions.

Kidneys hyperemic. Whitish-gray npex.
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[3]

nodules <r uniform thickening in
the walls of the large intestine.
Anastomoses of intestinal loops.

(=)

Flat,

acute cases

round, dry crusis; serous
jnfiltrations and thickening of
the submucous and muscular layers
beneath them.

The follicles are swollen, with
caseous degeneration or ulceration.
(b) chronic cases.

Thick, hard crusts —- "buttons" —-
on the internal surfaces of the
intestines.

Hecrosis of the mucous membrane of
the large intestines (at first
“pran® and then "gruel").
Constriction of the lumen of the
large intestine {by thickening of

the outer walls).




[1l

of lymph nodes (without necrotic foci).

Necrotic foci in kidneys, chronic inflammation

of serous membranes and of individual Jjoints.

‘ : Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8

[2]

IZZ. Chronic form

In the lungs: extensive necrotic foci
(sequestra) in the thick-walled cavities,
and also many small necrotic foci among
the extensively hepatized areas of the
Llungs.

Caseous foci in t'e peribronchial and
mesenteric lymph nodes, tonsils, Joints,
bones, and in the su!cutanecus connective
tissue. ‘n the large intestine: croupous

flamation of the mucous membrane in the

form of a dry, viscous nass.
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[3]

The lymph nodes a e zlways changed: in
acgute cases, intumescence, hyperemia
or hemorrhage, later followed by small
gray dots on a reddish background, and
in more severe cases, by hard swellings
casecus degeneration and necrosis).
Occasionally there are alsc foei in other
orgsns.

The mucous membrane of pharynx, tongue and
larynx is hemorrhagically inflamed and s
has croupous false membranes and sores (ne- o

crosis). Limited or estensive necrosis of
skin and micous membranes of gall tladder,

urinary bladder and vagina.

IIT. Thoracic form

Acute croupous rneumoniza, more rarely ca-
tarrhal pnewmonia, passing over into the
polynecrotic tyre. Fibrinous or sero-

fibrinous pleuritis, less often pericarditis.

.J

e
—3
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¢
I {31
2
[1] 2]
Dipghtherial inflammantion of the mucous
membrane of the stomach.
I7. Mixed form

In the vast majority of cases there are changes
in the organs corresponding %o those noted in

the peritoneal and thoracic forms.
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(1]
Infection

occurss:

Skin

Subcutaneous
cellular

tissue

Hemorrhages

Picture of Hemorrhagic septicemia or sercus-h
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I1I1T. THE VARICUS ¥ORHS CF TNFECTICYS DISEASES (F S5W

Septicemic form

flammation with intensely feverish condition

Erysipelas Hemorrhagic Septicemia Hog Chclera Paratyphoid Anthrax
[2] 3] L] (5] 6]
From 3rd to 12th month At all ages -- At all of year Up to 3rd - Lth At all ages
in hot season of year month (rarely up
Epigootic Sporadic or epizootic where Epizcotic to 6 months
predisposing factors exist EBpizootic wher Sporadic
predisposing
factors exist
Inflammatory hyperemia Conyestive hypermeia Congestive hyper- Congestive Conge:tive hyperemia
emia and hemor=- hyperemia and hemorrhages
‘ rhage
——— Edema without hemorrhage Hemorrhage - A Edema with hemorrhage
in region of throat in throat region
Slight or very small None, or few and slight Numerous and dis- Small and few: umeTous

in stomach, small

intestine and kidneys

tributed everywhere
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on serous and WUCOUS

membranes and in
kidneys
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(1] [2] 3]

Lymph nodes Intumescence and reddening Intumescence and
reddening
Causal agent P. erysipelatis suis, P. suiseptious,

immotile;

immotiles

+ gram-positive

+ blue - blue

- guinea pig

[ Translator's Note: Presumably + and - blue mean

ositive and negative indicator reacti

il

Intumescence

ary agent

is filtrable
virus; seondary
agents are P.
suiseptious and

P

suipestifer
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(5]

Intumescence and

A, paratyrhi suis
P.
Bacteria are

motile, gram-

negative;

on with meth:lene blue.]

[€]

Intumescence and

reddening

P. anthracis
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INTESTINAL FCRM

(Changes in the gastro-intestinal tract)

Erysipelas Hemo rhagic Septicemia Hog Cholera Anthrax
. fe ret
(1] (2] [3] (b} {si 6
1, Gastric Catarrh Angina Hemorrhagiz and dip-  Thickenin, Hemorrhagic Pharyn- Hemorrhagic gastrocolitis

Catarrhal or hemor- Sercus catarrh and

rhagic inflammation hemorrhages in the

of the small intes- gasiro-intestinal

tine tract

Occasional super= Superficial necrosis

ficial diptherial of the mucous mem-
changes and ero~ brane (bran-like
sions coating, fibrinous
layers)

Mesenteric nodes en-

larged and hyperemic

(bluish red), more

rarely hemorrhagic

Byperplasia of the

spleen

hercidal inflarmat-

o

ion of 74e stomach

Hemmorrhagic, dip-
thereid or dip-
therial inflamma-
tion of the large
intestine (diffuse
necrosis, follicu-
lar ulcers and
buttonlike ulcers
with concentric

layer structures)

Hemorrhages in the
1ymph nedes (mar-

bleizing)

i
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nal walls due to small gitis with scres
cell ir on tonsils
caseous 1

ith superficial epi-

thelial necrosis.

Hemorrhagic or hemcrrhagic-

of lymph fol
diphtherial inflam-

large intestine,

mation of small in-

sometines pa
testine (carbuncle

over inte diffuse ne-
of intestine)

crosis. Orusts with-

out concentric layer

¥Mesenteric nodes are

stracture which do not
hemorrhazic with

appear on mucous merr
necrotic foci

brane and are swrounded
by flat spindle. Spleen shows strong
hyperemia and intumes-

Casecus foci in mesen- cence, or is in state

teric lymph nodes, of hemorrhagic- necrc-

more rarely in spleen, tizing inflammation

¥alls of large intestine
are edematous, hemor-

rhagic and puckered.

“meus and hemorrhage.

The solitary follicles
are enlarged. Neither
caseous degeneration

ner necrosis-

Enlargement, hyperemi a

and edema of mesenteric

lymph nodes. HMild




1] [2]

Hemorrhagic
glomeruloneph~

ritis

(5>
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[3] [L] [5]
Infarcts in the kidneys and (formation of
spleen epiploon. carbuncle).

In acute cases

picture of hem

septicemia .

T
1
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[é]

hyperemia of spleen
Kidneys are reddish

brown.

Sometimes punciate

intestinal hemorrhages

Joxie dystrophy of
liver

(mosaic liver)

J
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THORACIC ¥ORM

(Changes in organs of thoracic cavity)

Epizootic pneumonia Hemorrhagic
Influenza or grippe Septicemia Hog Cholera Paratyphoid Pyobacillesis
1] 2] [3] [ul [5] [6]
Exudative tracheitis and Bronchitis and catarrhal Edema of the inter- Hyperemia and Bronchopneumonia Catarrhal pneumonia

bronchitis or peribron-

chopneumonia

Vitreous, viscous phlegm
in larynx, trachea and

bronchi

Purple or dark-red aréas
of inflammation on col-
lapsed portions of lungs
(atelec‘.tasis), together with
emphysema and interlobu-

lar edema of the lungs

Enlargement, edem& and
hyperemia of the lymph

nodes

In severe cases, exudative-

bronchopneumonia

Predisposing fuctors (un
favorable hygienic con-
ditions) and various micro-
flora without specific sig-
nificance [Not specific for

the disease)

Filtrable virus and B.
influenzae suis with 6-

week piglets

Declassified and Approved For Release 2012/04/03 : CIA-RDP82-00039R000200010001-8

lobar connective hemorrhages

tissue

Catarrhal or hemorrhagic-croupous pneu-

monia with polynecrotic foci

Serofibrincus pleuritis and pericardi-
tis.
Lymph nodes are intumescent and hemor-

rhagic

Absence of B. suisepticus excludes pas=-

teurellosis [swine plague]

Presence of B. suisepticus is not of de-

cisive etiological significznce

It is necessary to inoculate shotes with

filtered material, and only a positive

reaction is indicative of hos cholera

th a2 negative reacticn to this in-

1

with caseous foci with disseminated
necrosis (encap-
Caseous or tallow-

sulated abcesses),
like foeci in lungs

and a2lso serofibrin-
and lymgh nodes are

ous pleuritis and
not calcified [ 7]

pericarditis (puru-
B. paratyph’ suis lent foci)
A or B -z

B. pyocyaneus. <
B. enteritidis

Girtneri and Breslau

J



[1]

fibrinous pleuritis and
pericarditis, as well as
hemorrhagic edema of the

lungs.

In secondary infection

with B. suisepticus, there
is croupous pneumonia and
the picture of hemorrhagic

septicemeia.

Filtrable virus and B.

influenzae suis

[2]
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(3] L]

inoculation, the presence of B. sui-
septicus indicates pasteurellosis

[swine plague ]

||
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5]

[&]

L*:
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A
HIXED FORM (THORACIC + INTESTINAL)
Hog Cholera Paratyphoid
Catarrhal or hemorrhagic-croupous necrotizing pneumenia Caseous pneumcnia and caseous inFlamation of the
with diptheroid of the large i_ni;e_astine large intestine and lymgh nodes}
In swine of all ages
;
¢
3
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Erysipelas
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Hemorrhagic Septicemia

BONE FCRM

Hog Crclera

Paratychoid

-ase)

Pyobacillosis

Anthrax

In the septicemic form
there is spotiy hyper-
emia of the skin (which

disappears on pressure).

In urticaria there is
exanthema in the form
of rectangular swellings;
in the chronic form there
is extensive necrosis

of the skin&

Diffuse or multifocal

squamcus eczema

Cyanosis of a large
area in the region of

the throat.

Yox-like swell: :gs
of rcund sharpe or
miltiple hemorrhage

throughout the

entire trunk

Necrosis of small
sections of the
skin (ears, tail,

etc.)

eczema
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Ecgzema (encap-
sulated abscesses
in the thick
parts of the

skin).

Cyanoisis in the
throat region
and carbuncles

on the skin

.J
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NEURAL FORM

Teschen Disease

Aujeszky's Disease [ Infectious encephalomyelitis of swine i Listerellosis Hog Cholera
(1 (2] (3] (i)
Encephalomyelitis Encephalomyelitis. Heurctropic filtrable Meningo-encephalitis. Inflammatory changes in the

Neurotropic filtrable virus

Very varied picture of neural syw

toms
Brain symptoms are pronounced and

accompanied by fever

This disease afflicts not only swine
but also other species of domestic
and wild animals, together with the

laboratery animals.

Scabies (mainly at the sight of inoc-
ulation) is produced in all animals

except swine

thogenic

and laboratory animals. Infection is a sub-

dural, in brain and nose. Acute, subacute
and chronic course. Latent infection is
possible.

Acute form.
tem, with disturbance of motor coordination, =
tonic and clonic spasms. Increased sensitivity
of separate parts of skin and ~uscles. Con=

sciousness is unaffecied. o s:mptoms in

ther organs.
Subacute form. Less proncunced s:mptoms of

excitement. Paralysis of legs, esp cilly

It takes a milder course in adult swine hind legs, and also of the esophasus and vocal

and mostly shows the clinical pictore
of influenza
Degenerative changes in the gray and

white matier of the brain

chords. Jortality is 4O percent.

Chranic form. Rare spasms, sluggishness,

weakness of hindquarters, staggering gait.

Paralysis (for weeks or months) at end of

r other demestic L3

isolated fre
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terelli. Lultures are

brain,

blood and cerelrospinal

fluid. Laboratory animals

are infected.

Excitement of cen%ral nervous Sys-

The infection is of

nd

neurotroric charac-
ter. Disturbance of
motor c:ordination,
muscular tremor, stilted
gait with rear legs. Hemi-
plegia of Fear part of
body.

General weakness, especial-
ly in the younger animals

(up to 25 kilograms).

Shotes of 20 - 25 kilo-

grey and white matter
of the brain, to a cin-

siderably lesser extent

Shzkiness of hindquarters ,
spasms, compulsive motions,
depression, more rarely

paralysis

Other clinical symptoms

are found in some animals
and also the patho-anatomical
changes characteristic

for cholera

Severe feverish c-urse
and mass death among

animals of all ages.




1]
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[2]

attack.

Mortality is 20 percent.

Degenerative changes in the motor ganglions,
especially in the lumbar region of the
spinal cord. Sleeve-like formations

are mainly in the zrey matter

Meningitis

grams may have no neural
symptoms, but develop
ingtead 2 septicemia, wi th

caughing, diarrhea, pox-like

rash and sguamous &czema

Monocytosis, lymphocytosis

and neutrophilia.
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©0 THEIR LPIZOCTCLOGICAL

Iv. ATICK OF THE MOST IXPORTANT INFES TICUS DISE- 2
Formulated by K. F. Andreyev
Epizootological Hemorrhagic Septicemia
Characteristics Hog Cholera Erysipelas (pasteureliosis) Paratyphoid Influenza
1] (2] [3] 4] {51 16}
Character of Rapid epizootic Epizootic propagation  Observed very seldom as Sometimes enzootic am- Rapid enzootic spread
Propagation propagation to during hot season, an inderendent disease, ong young 1igs up t0  among swine of all ages,
and course: swine of all ages mainly ameng young sporadic or engootic, on 6 months old, if primarily during the cold
and at all sea- swine 3 to 12 months the basis of colds and factors are present and rainy season. It
sons. Its course old, with mortality unfavorable conditions of which weaken the takes an acute, septic 3
(a) In newly  is acute, with up to 90 percent. wanagement. In very acute resistance of their  form with typical in-
criginating mortslity running septic form in the organisms (unhygienic flarmation of the lungs.
centers of up to 90 percent HMost often in the acute animals with lowest re- and unsanitary con- Hortality runs up to 10
disease septicemic form. ore  sistance. In others it ditions of manageL percent {up to 30 percent
Hog cholera rarely in the sub- oscurs in acute and ment and feeding) among shotes). Sometimes
appears for the acute benign form: chronic forms. fore rarely under in the pulmonary form of
first time in urticaria Often as a comrlication normal conditions 2 benign Mfiltrate disease"

acute form, then . Ps :
of hog cholera of young 1ig manage-

appears in sub-
PE ment (presence of es-
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(b) In centers
long afflicted

(stationary foci)

—
N
—

acute and chronic

forms

In stationary cen-
ters: concealed,
creeping character
of an enzoctic,
primarily affect-
ing shotes (from
2 - 6 months) with

he shromic, in-

ot

testinal form ~-
unthriftiness. Rare
outbreaks of disease

also occur among

adnlt animals,
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Anmuaily (some-
times with inter-
ruptions of 1 -~ 2
years), summer cut-
las

breaks of erysire

among swine 3 - 12

months old. Besides

the acute
urticaria, there are

also chronic forms

Seldom is an indepen-

dent disease

acute septicer
mere often in the acute
and chronic forms as an
sequal to colds and
lowering of the general
resistance, and to a
rreceding attack of ery-
sipelas, hog cholera, or
influenza. It is not in-
frecuent in young rigs

in the frrm of enzgotic

{51

pecially pathogenic

strains of pestifer

Seldom in acute forms,
usuzlly in chronic
forms. Mortality

rens up to 70 per-

cent.

The same

Frecuently in a less
-ronounced form, with
the creering charac-
ter of an enzootic,
and z lower mortality

rate.
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[6]

Course is prolenged in
the chronie form, and is
frequently complicated
by hemorrhagic septi-
cemia ichrom'.c pulmonary

snflarmaticn.)




_
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[l {2] (3] [} (5] [€]
especially in the In ad pneumcnia followin~ colds.
cold and damp sea- the symptomless chronic malnutrition, unhygienic
son or when the and latent form of conditions and the acticn
weather is ex- jinfection and of of a filtrable virus.
tremely hot, baeillus-harborage by
among non-immune carri ers

animalsor, in
consequence of

weakened organisms,

2lso among animals
that have previously
had the disease OT

have been inoculated.

Causal Agent The filtrable virus B, rhusiopathiae suis. B, Paratyphus . S a1 sl .
< . suis Filir vle virus of
of hog chelera
y (su_ipestifer) influenza + B. in-
(plus secondery in=- .
A suis fluenza suis.

fection by L. suls= )
(suipestifer Voldagsen)

eptious or B. suis- - .
%. enteritidis Carbneri

pestifer) .
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Contagiosity

Specific pre=
disposing

factors

General

prophylaxis
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[2] [3] 4] [5] [€]
High Fairly high Almost none There is some High
Originates and In the warm season, resistance Foor sznitary and hygienic Colds
spreads under on infected lands of swine in consequence conditions of management
all conditions (ground) 3 as a of colds znd unhygienic
result of the trans- conditions of management

port of the infec-

tion

reation of

o0

e hygienic conditions of management and feeding and cor
sanitary rules cn the farms.

:liance with the basic veterinary and

Caution in acqui- Do not use infected Creation of hygienic con- Protection of swine -
sition of bedding pastures. FRemove a ditions of management and from the elements
and feed. Scraps layer of earth from fesding. Creation of hy- (rain, w
of slaughter pro- the hog lots and gienic condit ons for the cold).
ducts and table change the floors young pigs (cleanliness,
refuse should be during engoctics. pericdic disinfection).
fed only after Discovery and re=- Separation and isolation
thorough boiling. moval (by dest:uc- of the starvelings and
Regular disinfection tion) of animels virus-carriers.
of quarters with chronically infected
2 percent caustic with erysipelas.

soda or 5 percent
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. [1] 2] [3] {u] {5] (6]
chloride of lime .

Special measures Passive immunization Immunization of swine

Preventive ino stion with serum (if there is
of prophylaxis of sw:ne on the farms before they are immediate danger of infecticn none
(incculations)

threatened by hog turned out to ras-
chr lera ture in rayons and

farms infected with

Methods of Careful, repeated cleaning aend housekee

ng and radical disinfection of hog houses and pig pens. Isolation
liguidatin ’ of diseased and suspect cases and destruction of severely (hopelessly) ill. Complete isolation ( uarantine)
3 23 i J -3 )¢ q

the disease of the infected groups of animals, hog houses and farms from the uninfected herds, and infection-free

hog houses and farms.
(a) Sanitary

and prorhylactic
measures

(b) Inoculations Curativ .
Curative incculations UFative serum inocu-

lations of feve
of serum for animals

sh

an animals. Pre-

running a tempera-

ventive serum inocu-
ture or otherwise fected hog house.
suspect.

ing pigs. Subsec :ent
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tion with serum
and vaceine. Use of a

bacteriophage.

s
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Active and passive active iwmmur
imminization of the of the latter group
herd.

Destruction of chronic

cases of virus-

carriers
Period of final 3 months 1 days 14 days 1k dzys
quarantine from
moment of last o
~
new case (or AR

death)

L»s
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W THE BETICGY OF THE

"Anthrax" [literally "Siberian Ulcer”]

Anthrax™ ) “Ery\sipelas"
B. anthracis )
N
Erysipelas Pneumo-enteritis
(B. erysirelatis suis) Hemorrhagilc Serticemia

(Pasteur, 1782

Acute Form
o T \ Septicemia Cholera {Ameri-zan) =
Septicemic form Urticaria Thoracic form of swine disease Plague (Eurcpean)
Chronic form (B. suisepticus. Loffler, 1882) Intestinal form of swine disease
(B. suipestifer)
\ e
Septicemia = hog cholera
(B. = k. suipestifer)
Influenza ) .
(filtrable virus + / e
bacillus of swine influenza) A e
Septicemia Hog Cholera
B. suisepticus (B.. suipestifer)
N Hog Cholera
5 (B. suipestifer * . suisepticus # (septicemia)
Pyobacillosis N
(B. pyogenes suis \
~ A - .
. .
Septicemia N
A disease which is dependent of hog cholera and takes
2 chronic course. (Catarrh and suppuration in the i
alimentary and respiratory tracts. g
B. pyogenes * B. suisepticus (+ acute form of
) emia) 3
H
/ Hog Cholera (Viruspest
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Influenza
(filtrable virus +
bacillus of swine\ influenza)
A
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Septicerﬁa = hog cholera
(B. suisepticus = L. suipes

e

Septicemia
B. suisepticus

tifer)

Hog Cholera
(B. suipestifer)

Hog Cholera

(B. suipestifer * F. suisepticus # (septicemia)
Pyobacillosis N
- (8. pyogenes suis) N
Septicenia
A disease which is dependent of hog cholera and takes N
a chromic course. (Catarrh and suppuration in the N
alimentary and respiratory tracts. Hog Chelera (£iltrable virus
B. pyogenes * B. suisepticus (+ acute form of T\
septicemia) - \

’ A\

{ \

] \

f Hog Cholera (Viruspest) \

(filtrable virus) A
vl dysentery
B Femorrhagic-nezrotic gastrocolitis
pure form 3 (Bloody black diarrheal discharge)
(filtrable vir s) Filtable virus or complex eticlegy:
- Thoracic form various bacteria
(Filtrable virus + B. suipestifer, B. necrophorus,
B. suise,tiz:.us) enterococsus, Be. perfringens,

(filtrable virus + B.

More often chronic septicemia
Catarrhal pneumonia of young pigs
B. suisepticus ¥ B. pyogrnes
(* suppurative foci)

me; Fisoovery of the filtrable virus of
og cholera some renewed doubts as to whether
{sept"cemia is really an independent disease

{

suipestifer)

spirochetes, vitrios) of the B.
coli aerogenes grur.
Sometimes in syrbiosis with filirable

¥ixed form virus
(thoracic + intestinal) Balentidium coli.
Filtrable virus + (B. suipestifer +
B. s e} ticus)
Bacillogenous hog cholera (1907 - 19C9)
(B. suipestifer Voldagsen)
7
Paratyphoid
B. paratyphl suis B. typhi suis
B. pa: jvhi B or E. suipestifer Voldagsen B. T:phi

B. suipestifer
- B. paratyphi suis B
Epizoctic broncho; neuronia S~
or grippe of young pigs
#iltrable virus + B. in-
fluenzae suis

Parat,ypho‘ﬂi of young pigs

abdominalis
but clese to being B. paraty hi B
B. paratyphi suis 4
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Filtrable virus N e eTTe —
B. suil se;ticus) enteroceccus;, 5 ?er;r, ngens,
I spirochetes, vibrios) of the B. ~
i coli aercgenes gr uy- . i
i Sometimes in symbiosis with filtrable
Mixed form virus . 11
(thoracic + intestinal) Balantidium coli.
Tiltrable virus + (B. suipestifer +
B. guise;tisus)
: i i Bacillogencus hog cholera (1907 - 1909)
More often chronic septlcemla. (B. swipestifer oldagsen
Catarrhal pneumonia of young pigs /
B. suisepticus ¥ B. pyogrnes ] /
(£ suppurative foci) rypHoid ;
T B. para L. typhi suis N
T B E. suipestifer Voldagsen E. T.p
—— abdominalis
rus © p— I : s B
but clese to being B. 2ty hi B
hog cholera some renewed doubis as whether X — o - LE. parthgf cinh
lsepticemia is really an independent disease | Eplzocfxtlc Lzlonc 01 neun yrhi
- g T T . o or grippe oif young Plf
! Filtreble virus + Be in-
i fluenzae suis
;1 P::ratyphoi/;i of young pigs
; ;
i i
¢ ;
Septicemia /
predisposing factors + B. suisepticuse !
continually recurrent disease, more Predisposing factors * various / s
rarely independent bacteria: !
B. suisepticus . .
/ B. pyogenes, Streptococius, Acute Paratyphoid Chronic paratyphoid
/ \ - Staphylococcus, B. coli, i'e paratyphi suis B = B. paratyphi suis & =
[ ~ B. paratyphys, B. proteus, B. suirestifer B. suipestifer Vgldagsen,
/ . B. pyocyaneus “ B. enteritidis Gartner
/ S N B. paratyphi Flugge-
/l ~. Xoensche; —
{ /
/ - -
Septicemic form Acute form
Picture of hemorrhagic septicemia Extensive hemorrhages, and
\\,\ polynecrotic pneumonia
B _— us representatives of the poratyp
N . ) ///// group
Chrofic form
(complications following acute
form of septicemia)
{
.
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PATHOLOGICAL MATERTAL TO BE FORWARDED FOR DIAGNOSTIC

EXAMINATION TO THE VETERINARY=-BACTERICLOGICAL LABORATORY

1. Anthrax. Affected lymph nodes; smears of affected parts

on slides.,

2. FErysipelas, Entire carcass or spleen, altered parts of
organs (kidneys), and the tubular bone, with all flesh removed. In
summer, bits of kidney, spleen and the entire lymph nodes are for-
warded in 30-L0 percent glycerin, or in a saturated solutlon of com-

mon salbe

Blood in & sealed pipette. The affected parts of the skin,

The tubular bone and skin are packed in dry salt for shipment.

3. IHemorrhagic septicemia and epizootic bronchopneumonia.
Smears of blood or exudates on slides. Blood or exudate in a test
tube, closed with a stopper of cottonewool soaked in paraffin, or

still better, in a Pasteur pipette, sealed at both ends.

Altered lymph nodes are forwarded whole, and also bits of the
affected lungs and spleen, in 30-LO percent glycerine or a saturate
solution of common salte. The tubular bone, freed of flesh (see

under "erysipelas").

Le Pyobacillosis. Blood in sealed Pasteur pipettes. The
content of abscesses in test-tubes. Smears of pus on glass slides.

Bronchial and medlastinal nodes from affected lungs.

5, Influenza, ZLungs and spleen. 20~50 cubic centimeters of
blood drawn under sterile conditions. Where young pigs are involved,

the entire carcass is forwarded.

-04].
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6. Hog cholera, Tho entire carcass Lf forwarded if possible,
or the lungs, Leart, entire gastro-intestinal tract, spleen and kid=
neys. wWhen there have been neural symptoms, the head is also sent.,
The arfected. lymph nodes, whole, in 30 percent glycerin, on the
third to fourth day of the disease, 50 cublc centimeters is drawn

from the tail during life.

7. Paratyphoid. 4Yhe mesenteric lymph nodes, whole, in 30
percent glycerim, Lungs showing changes, and especially the sectlons

of intestine showing lesions, arc sent. Spleen; liver, tubular bone,

Blood in sealed Pasteur pipetites.

8. Swine pox. Scrapings of pustules and scabs. Blood drawn —

duz

g life from the tail, in a sterile test tube or a few large

sealed Pasteur pipettes.

9. Brucellosis. 'The affected organs. Testicle removed by ]
cegtration. The swollen Joinbs. The swellings. The aborted fetus
and placenta, and the discharies irom the dem. The milk. Blood in

test~tubes for the agglutination reaction.
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