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LNIRORUGTIIOR

*Animal Agriculture ie essential to a well nourished
and happy people" « Eneminger,

The ery of the moment 1s population explosion and
econsequent inereasing scarcity of food. We in Tndia,
therefore, are particularly more concernsed with the prﬁblem
and trying for greater production in all spheres of Agriculture
and liveatock indugtry. The problem of sgearcity can be banighed
through lncreased stresgs on selentifiec farming and livestock
development. Among all other livestocks, pige - though appears
as etinking oresature, occupy a remarkable place in converting
the food that 1t consumes into a high grade energy ylelding
product. Tt has played a vital role in the economy of nation
throughout the globe whersver they are reared on sgeientific
linee. The swine enterprise usually never rung in logs and the
profits that they yleld are more constant when compared to the
other classes of llvestock. Swine excel all classes of farm
animale in the conversion of concentrated feed into meat and
meat products. The live welight gain from & given Quantity of
feed 1s greater than any other class of meat animals and algo
the total calories in their meat is more than that of the food
they consumed when compared with other clagses of farm animals
(Maynard ,1946)., They can efficlently transform wagte products
such as garden waste,garbage, kitohen waate; ecabbage sprout tops
eto. which are totally unfit for human consumption into products
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of higher specific values. They have even been seen utilising
ungound and damaged food excepting those damaged by poison or
certain dleeases to transform into pork as efficiently as
sound graine (Tllinois Agrioultural experiment station, 1934;
Krider et al,1944; Fairbanks et al,1947). Mouldy corn has also
proved as good as sound corn and produced similar regults,
where the dalry industry is flouriching and particularly
those concerns which do not sell fluid milk, pige have a
definite role to play for they utilise skim milk and othep
bye-products and thua prove an asset to the dalry 1n4ustny.
Swine are prolifiec and may produce two litters a year.
The rapid growth, quiek maturdty and the huge number per litter
makes, 1t £8 a fortune to the Plg breeders and pig industry. Tn
U.8.A. in some of the exceptional cases a orop of two tons of
pork have been recovered from & single litter of pigs by the
time the pige were six months 0ld, though one ton is more
common.

The dressing percentage of ewines are the highest
(66-80%) of their live weight as compared to the cattle (50-607)
and sheep and lamb (45-85%). The edible meat in the hog carcags
is graater and is most nutritious. The enerpy sontent of pork
is higher than beef or mutton because of the high fat and low
water content.

They are also remarkable in storing fat of higher Quality,
rapidly and no animal can compete in the production of fat per
unit of live weight in so amazingly short span of time in such

an economical way.
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Apart from the above, 1t ie noteworthy they can survive
in very divergent climatiec conditions. '

The modern packing plant in foreipgn countries recovers
a large number of bye-products, say &bout 247 of the total
live weight from its pork packing operations. The inedible
byeproducts are used in many ways for the manufecture of several
naﬁmodities useful for millions of people all over the world.
Even some very useful medicines such as insulin and liver extract
are made out of 1it.

With all 1ts dualities of a wonderful farm animal, the
condition of swine industry is still deplorable in India.
Sentiments, tradition and religious prejudices have desisted
people from rearing pigs. It 1s considered by some as untouche
able and is therefore reared by so called low caste people
chiefly the Domes in Indis and the pilge are allowed to thrive
on human exereta and refuses that ars thrown open in the fiels.

Agrioultural production has already shown its limitations
and scarcity has occurred. Poultry and piggery can occupy & great
place in supplementing the food reduirements of the nation and
may thus solve food problem to a great extent.

iow people in India have realised the necessity of
increased production and the Government has formulated ambitlous
plans euch as Crash Programme for pig and poultry to upgrade
and popularize swine and poultry keeping.

gince pig rearing was not popular so far as indiecated
above people are not familiar with the disesses of the plg and
as such dlagnosieg was in Jeopardy. The knowledge of the pathology
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of swine dlseases was also meagre. Attention 1g,therefore,
required 8o that it may be on par with other classes of
livestook,

Swine are threatened with a number of dlseases but
the number one killer ie Hog cholera or Swine fever., A huge
number of death are due to Swine fever alona.

Swine fever an exotic disease made 1ts inauspieious
appearance on our soll reecently throwing a challenge and
Plaeing heavy raapbnslbilities on the Indian Veterinarians.
™n a short span of time, it spread like wild fire and & number
of States were in ite grip, resulting in heavy mortality %o
all age groups of pigs. In our own State Bihar, this scourage
practieally wiped out the swine population et & number of
places.

The digease was first recorded in early nineteenth
cenfury and is regarded as one of the most dreadful diseages
affecting swines. It 1s an aocute, febrile highly eontagious
dlsease caused by an ultra-virus, and characterised by the
degeneration of the walls of the emaller blood vessels resulte
ing in multiple haemorrhage, infarction and nesrosis of internal
organs. It hae a global dlstribution ana importance, takes
heavy toll of life and causes huge economie losaes to the
ewine industry,

No definite record of the occurrence of the Aleease i
available before 1833 when the digease was first recorded in
Ohio in the United States. From this foous the diseage spread
far and wide and by now it has become universal. Tn India the



Glgease was first resorded authentically in Maharastma in
the beginning of February 1962 (Sapre et al,1962), It was
probebly rampent in Goa as early as November,1961 in the
imported stock and from thie foous the dlsease trickled to
Maharastra causing havoe to the auina population, Almost
simultaneously it was recorded in Uttar Predesh (Murthy
et 2l1,1962) and later on in Bihar (Mundu et al,1963). It
séems Quite probable that the disesse was prevalent in Punjab,
Rajacthan, Andhra Pradesh, Bihar, Assam, NIFA at that time.
Our country which faced this ravage for the first time
recorded almost 100% mortality wherever the dlsease made its
appearance thus causing huge losses to the pig breeders. The

actual assesement of the losses suffered in Tndis is difficult

to eatimate but 1t can be safely sald that the loses must be
great enough keeping in view the number of deaths reported.

A glimpse of the annual losses in V.S.A. and CGreat Britain
will reveal the severity and gravity of this scourage where 1%
stands at 48 million and‘ev million dollars respectively.

A sigh of rellef 1s felt when it was observed the outbreaks
of Swine fever in India was of a conventional Turopfan type and
not the more dreaded African Swine fever type which has an
entirely dlstinet entity. Africen Swine fever ie mainly prevae-
lent in Africa and from there now it has trieckled to & few
Furopgan countries like spaln (1957) & rortogal (1960).

The importance laid upon the swine industry in the fourth
Plan and under the Crash Programme, calls for an immediate R

Planned and concerted efforts to fight out shis dresdful disease



which may appear in the swine population from ttny tio time.
A detalled and well planned cempaign has to be launched to

banish and ersdicate this disease once and for all from our
sounfry, if swine industry 1s to flourish.

Tt would be relevant to obgerve that as yee no serious
attsntlon has been given to the control of disease of swines
in India. According to the census of 19681 the total number of‘
swines are 1,23,89,284 and 8,67,061 in Indis and Bihar respecte-
ively whioh shows that the number is quite substantial and as
such 1% warrants a close, concerted and planned sattention. The
stress placed upon the pig industry in the fourth plan necessi-
tates that the problem should be tackled on a war footing. Not
only it would help to solve the food problem to some extent
but also fetoh much needsd foreign exchange. The control of
dlseases of pigs,therefore, deserves gerious attention.

A good derl of work has been done on the different
aepeosts of gwine fever in roreign countries but no systematic
work hags yet been undertaken in Tndia particularly on the study
of the pathology of this digeace.

A precisglon diagnosis with "red and green 1light
decisivenees is esgeential. Tt requires no emphaels to have a
falr knowledge of the"how and why"or the disease. Manifestation
of elinical symptoms, lesions and related histopathologioal
changes and the haematological pleture at different gtages of
tha dicease lead to a clearer conception of the disease. The
varloua pathologleal phenomenon ultimately lead to an early and
correet dlagnoeis of the digeasse.
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The preeent gtudy was,therefore, undertaken with a view
to study the clinieal manifestations blood pieture, gross and
mioroscopical pathologleal changes due to Swine fever with the
Ameriean and loeal strains of Swine fever virue and efforts
were made to correlate the various findings. An endeavour was
also made to Aifferentiate within the two strains as vell as
to eliminate the possibllity of African Swine fever, Amﬁlaae and
Heemolysis tests (Teylor,1061) were also undertaken to see the
efficacy of the test=and the deeirability of using it in the

field in our own conditions.



HISTORIGAL ACCOUNT OF SWINE FEVER




HIB8IQORIGAL AGCQUAT

The earliest reqord of the domestication of pige
(Sug vittatus) dates baek aéme 4,900 B,0. in China. The
Biblical writinge also record their domestication in the
year 1,500 B.C, Great Britain domesticated pige some 800 B.(.
back. Though these animals were domesticated so early the
avallable literature on their diseases were too meagre $111
the late 20th century. Pige during those early days ﬁust be
faoing all esorts of disease. Swine fever one of the most
dreadful diseases aftecting swines was recognised as late as
1833. shope (1965) cites that the disesmse had s humble and
inauspicious beginning in Ohio (V.8.A.) in 1833 snd rapidly
gpread to the different states of U.S.A. By 1887 1t had cast
its shadow to some 35 States of the country. It was primarily
fiwine fever which demolished the swine industry causing heavy
logees in U.S.A. Thig disaster led to the formation of the
Bureau of Animsl Industry in U.S8.A. in 1884 to fight out,
econtrol and eradicate animasl dlseases on a national basis. Tn
1862 the disease made ite appearance in ngland and from this
foocus the dissase trickled to Turope and Africa. At present,the
disease 1s having a global dlstribution and has been reported
from U.2.A,,South American fStetes,Turopean countiries ,U.9.8,.H,,
Australis and most of the African States. In the Tast it ig
prevalent in Wepal,Burma,laos, Vietham (moet important digeage),
Combodia, Thailand, Malaya, New-guinea, Fhilippines, Hongkong,
China (main lands), Japan,Korea and Tndia,
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T111 1961 in Tndia there was no authentieated reports
of the epidemics of the Aisease although an outbreak of the
disease was reported in Aligarh farm in the imported pigs
from Australia in 1944. During a brief epan of 17 days ae many
a8 708 out of 3,500 pige susoumbed to the melady.

Rao & satyanarayana (1961) suspected the oscecurrence
of this didease in few isolated villagee in Andhra Predesh
which wag not confirmed. '

The diseace was firet authentioally reportad when it
sppenfod at Morol, a suburb in Bombay in esrly ¥Vebruary 1962
(capre et al,1962). The authors observed that the disease wag
perhaps brought to Goa through swines imported from Furope and
wae prevalent there as early as November,1981 where it is
reported to have caused havoe and a near extinetion of the
swine population. From this foous the disease entered Bombay
through carrier pigs brought for glaughter during Y'mas. The
total number of deaths in Bombay was said %o be 1,200.

Soon, it was recorded from Magel and in a few adjoining
areas of Saharanpur distriet in Uttar Pradesh in the first
week of March,1962 (Murthy et al,1962). Tn the affected villages
over 200 pigs dled and a number of them were down with the
disease. The loocation of these villages on the southern bank
of Jamuna river indieated the possibility of the spread of
this disease from Punjab. Within & period of three months the
disease was reported from 15 dietricts of the sState. TIn Agra
elty alone 1192 pigs Aled within a month and some 2,200 pigs
suecumbed %o this disease in 12 weeks in Mathure & Brindaban,
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The disease exolusively oocurs in pige though the virue
can maintaln in other animale for a short time. Experimentally
rabbits may be infeected which showed only mild temperature
reaction Vechiu (1939), Baker (1946), and Koprowski et al(1946).
Hutyra et al(1948) cited Tenbroeck that the virug can retain
its potency for 12 days in rabbite. Jacotot (1937), Hupbauer
and Skokovie (1938), Zichis (1939) showed that sheep are not
highly susceptible to the virus of hog cholera. Jacotot(1939)
showed that the virus can be transmitted in calves,goats,cats
~and monkeys. Coldman and Pehl (1956) maintained hog cholera
virus in 4-6 day old suckling mice and carried up to 57
pagsages without loss in virulenoe for swine., Hutyra et al
(1948) while quoting Tenbroeok stated that virus was potent
for 7 days in gulneapigs, 10 days in white rats and 12 days
in birds.

The bilologleal character was first investigated by
Uhlenhuth and his oo-workers as quoted by Hutyra gt al (1948).
The virus was reported to be spherical of 22 to 30 m p and
comes under the smaller group of viruses (Reagan et al,1951).

Dorget @t al (1908) discovered in Horth America that
prlgs could be protected by sero-vaccination. MeBryde & Cole
(1938) prepared killed vaccine by means of orystal violet.
Boynton gt al (1937,1938,1041) produced a killed tissue vacecines
which had an immunisinz capacity of 6 months. Koprowski (1946 )
and Baker (19468) independently attenuated the virus by passing
through rabbite. The virus thus trested had s high antipgenicity
and low pathogenioity.

Numerous investigators have given detailed reports of

B,
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the elinleal symptoms, gross lesions » hlstopathological
changes, haematological changes, other tests, and they have
been reviewed in detadl in the respective chapters shead.
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MATERIALS AND METHODS

Local breed of apparently healthy pigs aged about 7-8
monthe and average live weight of 20 1lbe each were obtained.
The animale were purchased on the spot from Chitkohra mohalla
of Patna.

The pigs were purchased in the last week of April and
were mailntained on a clean, dry and alry place. All of them
were glven the same standard ration, ad 1lib water supply and
no grazing was allowed throughout the course of the experiment.
They were also brovidad with eome soil for preventing iron
deficiency.

Uteneilg for feeding and water supply were separate for
healthy and diseased lote. The eheds were dally clesned in the
morning with disinfectante. The attendants waghed their hande
and legs with disinfectants before entering and after leaving
the sheds. The attendant was instructed to clean the shed
ocoupled by the healthy one first and then those of the infected
ones.

8tool examination for parasitic ova and protozoal
parasites were carried out and blood examined for blood
parasites aleo.

In the present study the experimentally infected plgs
were slaughtered at different time intervals for sfudying the
Varlous gross and mioroscopical pathologleal changes.

Blood collection and examination:

The blood collection was done aseptically in the morning
by the method described by Carle & Dewhirst (1942), from the
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anterior venacava every morning before the administration

of food. Two ml. of blood used to be collected with a 19 gauze
needle and a 5 ml. all glass sterilized syringe. The blood

wag immediately transferred to a small vial ocontaining 0.1 ml.
of anticoagulant (Heller & Paul proposed combination of 0,8 gms.
of potassium oxalate and 1.2 gms. of ammonium oxalate per 100
ml. of dletilled water) per ml., of blood and wae evaporated

to dryness in an oven at 60°¢ . The vials were shaken gently

to mix the anticoagulant with that of blood in order to avoid
clotting.

A few drope left in the syringe wers put on two clean
alides and uniform smears were prepared for the difrerentiasl
count,

The blood collected in the anticoapulant vial was used
for the total R.B.C.,¥.B.C.,Haemoglobin percentage, sedimentation

rate and Packed cell volume.

Total R.,B.C, & W.B.C. counts:
A modified R.B.C. diluting fluld described by fastry &

Dhanda (1962) was used for the count. Blood wae drawn in

scruﬁ&usly olean R.B.C. diluting pipette upto 0.5 mark and the

diluting fluld was sucked upto 101 mark. The Adilution wag thus

200 times. The improved double Neubauer's counting chamber was

uged, The count was made from the central square, its four

corner and one central smaller square was counted. The number

was multiplied by 10,000 which gave the number of cells per oumm,
For leucocyte count Turk's fluid was used. Blood was taken

upto 0.6 mark in the W.5.0., diluting pipette and the dlluting
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fluid upto 11 mark, thus making the dilution 20 times. The
cells in four big eornsr square (1 mm.sQ.) were counted and
wag multiplied by 60 which gave the number of oells per cumm.

Haemoglobin estimation:

Haemoglobin percentags was obtained by the sahli type of
hasmoglobinome ter Farstab (16 gms = 100%) by the acid hasmatin
method. The mixture was diluted with dietilled water and other

instructions followed as supplied with the ingtrument.

Erythrooyte sedimentation rate end Packed cell volume:
Oxalated blood was loaded in the clean,iry Wintrobe

tube with a uniform bore of 3 mm. and & double 10 em. scale
caliberation with millimeter divielon. Nlood waé £i1lled upto
the 'O 'mark of the tube and were allowed to stand vertically.
One reading wag taken at the end of hour. The Wintrobe tubes
were then eentrifuged at the speed of 3,000 r.p.m. for 45
minutes and then for 18 minutes for adeduate packing to deter-
mine the sorpugoular volume. This was recorded as the numbeyr

of ml. of cellg per 100 ml. of blood.

Blood films for differential count:

serné&ualy clean,dry and gresze free polished slides
were used. Uniform blqod smears were prepared and stained by
leishman's stain. The'battlement system" was adopted and 100
cells per 5000 leucoeyte total count on an average were counted
wWhich were claseified under Honocy tes,lymphoeytes,Neutrophils,
Eosinophils and Basophile,




The tests were done with panoreatic extmact as
desoribed by Taylor (1961,1962) and slightly modified by
Tadeuss Wijaszka (1984). About & gme. of sample were taken
from the anterior part of the pancreas, ground and 10 ml. of
saline solution added, shaked several timee and allowed to
gtand for 30 minutes at room temperature. '

Blood was collected from the ear of rabbits and mixed with
Alsever's solution in proportion of 1:1. The mixture waes later
diluted with normal ealine solution in proportion of 1:10.

A 1% starch solution was prepared prior to use and
autoeclaved. The lodine solution as an indicator was prepared
by dissolving 5.5 gme. of lodine and 11.0 gms. of potassium
iodide Iin 280 ml. of watew,

Two festa waere carried with the extract from pancreas.
1. Haemolysie %est
2« Anylase test (Starch hydrolyeis test)

Haemolysies test:
To 4 drops of pancreatic extract was added 3 drope of

normsal ealine and 3 drops of diluted rabblt blood. The contents
were k= pt on a water bath at 40°C ana the degree of haemolysie
wag obgerved after one hour,
mylase teet (Starch hydrolysis test):

Three tubes were taken each containing 4 4rope of
pencreatic extract to which 1,2 and 3 ml. of 17 stareh eolution
wep added to each of the tubes. The tubes were allowed %o be
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kept in a water bath at 409¢ for § minutes and then 1 drop
of lodine solution was added to each tube with subseauent
reading of the ghade of colour.

Amylase wag determined in blood by adopting the
technique ag givén in the manuval of the Fischer ¢linical

electrophotometer. derum was used for the test.

Preparation of tissue and gtainingt

The different organs of infected pigs were preserved
immediately after autopsy in 107 formal-saline and Zenker's
golution for histopathologiesl examination.

Tissue sections were stalned with Haematoxylin and
Togin. Different tigsues were also etalned by a variant of
gtovall and Black method %o demonstrate the presence of
inclusion bodies if any.

Cultural examination for esoondary organisms:

Cultural tests were also carrisd out on materiale
colleoted from animals which dled of the virug %o find ous
the presence of secondary bacherlal infection chiefly with
reference to Salmonella and Fastesurella.

The present study inecluded 12 healthy male and female
Plgs that were subjsched to different hasmatologleal tests
during the pre-infecotion period. Three readings were done on

all the healthy pize to obtain normal haematologloal values.

Puring this period the faeces of all the pigs were
examined dally for parasitic ova by direoct, floatation and
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sedimentation methods. Temperature of &ll the animals were
recorded morning and evening, Blood was also examined for
protozoal parasites. Those animals tnundlrrea from any digease
and showing normal rectal temperature were divided 1nt§ two
lote of six each and were kept under observation for about

10 days before infection.

In the firat batoh 5 pigs were infected with the American
etrain of hog cholera virus obtained from livestock Research
Station, atna intramugeularly with 1 ml. of 1 in 100 dilution
of the virus in the thigh reglon. One animal which was kept
as oontrol was inooulated with 1 ml. of normal saline solution
in the same region as above.

The second btatch of another 5 pips were infeoted with the
looal strain of virus obtained from livestock Reszearch Btation,
Patna as above.

Haematologloal studles were carried out daily during the
post-infection period from 24 hours affter infection and onwards
prior to their killing; dally in the morning. One pig in each
batch was killed at intervale of 7 days, 9 days,11 days,13 days
and one infected plg was left till 1t succumbed taking the full
course of the disease. The tlgsuee were solleoted for gross and
histopathologleal changes. Similar hsematological studies were
done on control plgs and the same were also slaughtered at the
end of experiment for studying normal gross and hietological
struotures. The temperature of the infeoted and normal animalsg
were recorded daily morning and evening,

The amylase estimation in blood was performed on the
second group of pigs only and readings were taken on the 6th,
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&7th day of all the animals, ms well as on the dates they were
killed i.e. 9th day,11th day,13th day and go on. Pancreatie
amylase tests were also performed on both the batches.

The data obtained includes total R.B.C.,W.B.d.,
differential count, haemoglobin percentage,¥rythrocyte
gsedimentation rate, Packed cell volume, amylage in blood and
presence of amylase in pancreas.



REVIEV OF LYTTRATIRE AND TRESENT OBSERVATIONS
ON CLINICAL SYMPTOMS AND GROa8 U"‘!ION"-‘S




salmon (1889), e Sehweinitz & Dorset (1903),Dorset(1904),
Bolton (1913), DNimook (1916), Hoskins (1918), Brungchwiler(19285),
Frohner (1926), Uhlenhuth (1929), David & nehwarz (1930-31),
Roehrer (1931), Seifried (1931), Seifried & Cailn (1932),Deles
(1933), Kernkamp (1939), Stovder (1945), Hutyra et al (1946),
Henning (1949) are gome o the earliest workers who desoribed
the symptoms and lesions of Swine fever.

Slnce 1980 till date a number of workers have studied
in detall describing the symptoms and lesions of =wine fever.
Punne et al (195°a), (1967b); Pallaske (1953,1956), Dunne et al
(1987), Zadura (1058,1969), Dunne (1961), Inedke & Dunne (1981),
Welde et al (1962),Keast ¢t al (1962), Urman et 21 (1962), and
Dunne (1983) have described the symptome and lesions of &wine
fever in greater detaill, |

In India sapre et al (1982), Murthy et al (1982),
Mundu et al (1963), Narayana & Rao (1964), Saxena & Bight (1964)
have also dealt with eimilar eymptoms and lesione of this
disease as reported by the above workers.

Dunne (1963) stressed upon elght major elinioal eigne
strongly suggestive of the disease.
Temperature:- In acute cases of the disease the temperature
usually ranged from 108°F to 107°F,and in a few cases temperature

&s high as 108°F to 109°F has been recorded. Tn experimental
cages the temperaturs reaction started within 2.8 days after
inosulation of the virus and the peak was usually attained 4in
4-8 days.The temperature was meintainead &t 1te height throughout
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the course of the disesese and later declined becoming

subnormal Just before death (Hutyra et al,1946),

Eye discharge:- Dunne (1963) regarded conjunctivitis and

lachrymation ag the first sign of Hog cholera in white pigs-'
The discharges later became copious, thickened and glued the
eye 1lids, and thile was considered to be characteristic of the
disease. The symptoms were noticed within 4-% dajs after
exposure to the virus. Boltﬁn (1913), Dimoeck (1916), Stouder
(1945) and Hutyra et al (1946), observed similar eymptoms with
slight differences in the nature of the discharges.

Anorexia:- Dunne (1963) described anorexia as one of the first

signs of illness and was usually obgerved with the onget of
temperature. Bolton (1913), Stouder (1945) and Hutyra ef al
(1946) observed loss of appetite and increased thirst.
Iagsitude groéfssing to Ataexia:- Dunne (1963) described

dullness and reluctance in movement during the early part of
the dlsease; and having a "meditative attitude". Bolton (1913),
Hutyra et al (1946) observed the drooping of head and arched
back appearance of ailing pigs. Dimock (19168) observed the
evidence of weakness in the.hindQuarters.

In the later gtages Dunne (1963) found lack of muscular
co~ordination and ataxia of the hindduarters which gave a

characteristic weaving gait of Swine fever.

Vomtion:- Dunne (1983) described vomition of & yellowlsh fluid
containing bile usually a2t the peak of temperasture. Bolton(1913)
Hutyra et al (1946) observed similar signs. Vomition sctsrted

from 4-8 days after the exposure of the virus and continued

111 the death of the animal.

.
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Gonstipation or 4 ea i~ Cenerally congtipation developed
first during the period of initial high temperature and was
followed by marked gevere watery yellowish diarrhoea.
Constipation started 5-8 daye post-infeetion and lasted till
death. Diarrhoea which usually started 8-10 days after infeotion
remained intermittent till death. Bolton (1913), Nimock (1916)
and Hutyra et 2l(1946), stated that constipation and diarrhoea
streaked with blood or with etrings of mucus were common in
Swine fever.

Digcolouration of skini:- Frythema was observed early in infection
but marked changes of the skin colour was seen in the terminel

stagee of the digsecase and was attributed to the sludging of
blood, vascular damage and weakness of the heart. The colour
varied from red to dark purple in shade and were marked on the
abdomen, ears, legs and snout ete.Bolton(1913),Mimoock (1918) and
Hutyra et al (1948), all obgerved skin discoloration at
different sites of the body in hog cholera.

Convulgions:- Convulsions were neither prominent nor usual
gymptoms but were noticed in a few cases mostly in young ones
and 1t usually started from the €6-10th day after the exposure

of the virus. Dunne (1963) deseribed the seduence in convulsgions,
"Animals stiffen, fall on their sides with their heade drawn
back, some times sdueal and then begin to paddle and struggle
violently”, Great pain wae noticed during the convuleive

period and death usually followed soon in majority of such sages.
Convulsions have been referrsd, to be caused by a specific strain
of hog cholera virus (Dunne gt al,1952a), but has also been
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obgerved though ravely in cases caused by other strains
(Dimock,1916; Brunschwiler,1926). Quin (1950) observed that
convulslons oceur in per-acute cases of hog oholera,while
Hutyra ot al (1946) mentioned tlat' convulsions occurred only
in quoptioml cages.
Qfher eymptoms:~ Hutyra et al (1946),while digcussing Swine
faver, deascribed in gome cases inflammatory and d'cpfihorom
changes in the buecoal mucous mﬂmbme, swelling of tonsils ete.
Dysphagla and laboured respiration were desoribed due to the
inflammed pharyngeal cavity. Spasmodiec cough, asthematic
breathing, chest pain has aleo been seen along with acute or
subacute croupous pneumonia or pleuro~pneumonia.

Naeal discharge, hindqQuarter weakness and its paresis
were reported by workers.

Huddling, piling or isolation in a corner by the
affected animals have aleo been widely reported.

 Hutyra et al (1948) desoribed the symptoms of chronio
Swine fever in which the temperature may be glightly elevated
or may be almost near normal occasionally. Fmaclation, periodic
dlarrhoea, cough, and dysponea were common, ¥rinkling of ekin
has been reported. The huacal mucous membrane chiefly of the
gume and pharynx showed ﬂtp};harom changes. The affected animsls
" became emaclated thelr abdomens being drawn up and the back arch-
ed. Dunne (1963) had observed partial alopscia and thining of
the bristles. Such casges were found to survive upto 95 daye
(bunne et 2l,19865).

Dunne (1989),while discuesing hog cholers mfeﬁed to
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perasute, acute, subacute and chronic cases of the disease
and the dlfferent forms took 4~7 days, 8-19 days, 20-29 daye
and 30-98 days respectively.

The incubation period upto the temperature elevation
in experimental animale usually ranged between 3-8 days,
though some times as low as 2 days have also been recoried
(Manninger and Csontos oited by Hutyrs et al,1948). Much
longer inocubation periode of 13-21 days have éleo been reporfed
(Preiez, Hutyra, Xoves olted by Hutyra et al,1046).

Stouder (1948) had reported 90-100%7 deathe in acute
cases of Swine fever. Hubtyra et al (1946) had desoribed 80-907
mortality in areas which faced thie disease for the first time
but in notorious areas 30-407 deathe were more common which
gome times came ae low as 5-107. Murthy et al (1962), and
Mundu et al (1983) recorded almost 1007 mortality in India.

Present observations:-

In the present observations the earliezt rise of
temperature was noticed from 3«5 days in the Tiret batch
infected with American strain of Swine fever virus and 4 days
in the sscond batch infecoted with the local sfrain of Swine
fever virus. A temperature range of 104-108°F wasg recordea
in both the groups and in moet cases temperature of 105-108°F
wae found, which was maintained by the animals although with
very slight éariationa- The two animals in the two groups
which were allowed to die teking the full course of the
disease, maintained throughout high tempersture and showed

Q’.' 5

8llghtly subnormal temperatwre only Jjuet before denth.



With the rise of temperature the animale were noticed
to be dull, piled upon one another and usually confined to a
corner. They showed 1little interest in food. They moved
reluoctantly, would come to the feeder, eat a few bits and then
go back again to the corner. An increase in thiret was also
observed.

They had a ruffled coat and were seen to shiver with
backs arched. vhen they were driven to move, they grunted and
moved only slightly.

With the rise of temperature and even in some oases a
day earlier all the pige in the two groups showed cheracteristic
eonjunctivitis and watery diecharpe (3-5 days post-infection).
The conjunctivitis worsened, the discharges became thick and
later on mueo-purulent which glued both the eye-1lide (vigures
1 & 2), Both the eyes were affeoted and the upper lide were
very much swollen.

Nasal discharges were also seen in 5 out of the 10 cages
which later on dried over the gnout and formed erusts which
resulted in panting of the animals. The respiratory distrease
wag found to be very pronounced in two ocases in the first bateh,
one killed 13 days and the other which succumbed after a full
course of the diseace. '

A1l the animals first showed oconstipstion during the
first 6-7 days after infeetion, later on in two snimals killed
after 13 days showed intermittant watery dliarrhoea. Marked
_ vatery dlarrhoea mixed with blood and mucus were observed in
terminal stages in the animals which were allowed to dle after
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& full course of the disease i.e. in 16 & 18 days.

From the 1ith day onwards the animale started showing
characoteristic weaving gait due to muscular incoordination,
hind leg weakness, staggering and erossing of the hind legs
when forged to move (figuree 3 & 4).

: 8l1ght nervous symptoms were observed in three pige, one
in that was kllled on the 13th dey and in the other two which
wvere allowed to dlie. The animals usually showed eoireling
movements, hind leg weakness and posterior paralysis. The
animale were unable to support their body weight on their hind

limbs,
The two animales which were allowed to run a full course

of the dicease died after 16-18 days after infection.
No vomiting or skin diecoloration was observed in sny

of the animals.

GRO8SS 1LEATONSG:
Stomach:

Bolton (1913) observed punctiform haemorrhages in the
gerosa and mucosa of the stomach. Dimoek (1916) and Mutyra et al
(1946) reported congestion and swelling of the mucous membranse.
¥Yernkamp (1939) desoribe? stomach as an uncommon site for
leslons and were usually in the form of petechiation and
ecchymogees of the mucosa or seroea‘or both, He aleo observaa
uleeres which were found chiefly in the fundie reglon. The ulecers
varied in number. He observed haemorrhages in the mucosa in 8.7%

in
haemorrhages in the serosal3.97 and uleerative changes in 3.8¢
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1.27 of the cases out of the 84 artificlally infected animals
with swine fever.

Murthy et al (1962) reported oongestion of the organ.

Present obgervationg:

The mucous membrane of the small intestine was found to

be conpested and oedematous. In one case patehy congestion was
also observed. Congestlon and oedema of the mucous membrane of
the emall intestine was more severe anid frequent ( 4 out of 8)
in the second group infected with the local strain of the swine

fever virus.

Iarce intestine:

Salmon (1889), Neschwelnitz and Norset (1203), and

Bolton (1912) reported the presence of bulton uleers in animals
suffering from awiné fever. This is on2 of the sarliest recog-
nised lesion. Kernkamp (1939) observed haemorrhagic changes
involving the mucosa and serosa. Wlceration of the large intestine
with eoncentric or annular rings of necrosed tissues gave the
edges of the ulecers an irregular and rough appaarance - button
ulcers. The ulcers varied ‘n numbsr { 1 to 47) and in size also.
The usual sites wers thes proximal ends of the caecum and first
part of the colon. He found haemorrhages in mucdéa in 24,87,
haemorrhazes in the geroea in 6.37 and inflammatory changee
characterised by button ulcers in 13.87 during hie experiments
upon 48 artificially infected animals and 286 field cases of
sWlne fever. Tunne of &l (19562a) based their observations upon

84 artificially infected animale with swine fever and found
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20.27 with button ulecers, 21.4% with acute catarrhal colitie and
10.7% with eolonie petechiation. Pallaske et al (1955) found
cwine fever'bufitons' only in ehronic cages.

Bolton (1913), Pallaske (1953), Kernkamp (1939), and
Punne (1961) etated the diesgnostic value of the lesiong in
swine fever.

Murthy et al (1962) observed extensive uleeration or

disereet ulcers with reised edges, involving the lymph folliclees.

Pregent observations:

In the present observations Auring the early part
(7 to © days) of the disesse showed oedema and congeetion of
the cascum and colon. The mucous membrane showead patchy as well
ae aifTuse arees of congestion (figs.6 & 7). In one of tﬁe cages
infected with the local strain of hog cholers virus and sacri-
ficed on the 11th day after infection showed severe congestion
of the mucous membrans of cseoum and colon and numerous (above
100) ulcers ranging from pin head size o that of pea. The
bigger ulcers had irregular and rough edges and were packed with
brownish material. The bigger uleersg wers more common in the
cascum and & few wers close and upon the ilec-caecal valve. The
emaller ones were 1like indescernible necrotic areas sovered with
faecal plaques and congeeted (figs.8 & 9). The two animels whieh
were allowed %o dle after full course of the dlaesge also showed

such vlcers but in lesser number (fige.10 & 11).

Liver and gall bladder:

Bolton (1913) desoribed petechigl haemorrhages to be more
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common than large haemorrhagie infarcts and areas of neerosis.
Xernkamp(1939) found chronic paseive congestion in €.27 out of
48 experimsntal osses while Punne et &) (186%a) foond fatty
metamorphosie in 7.17 out of the 84 artificially infected pigs
with swine fever.

Ivanov et al (1952a) reported on the maeroscopleoal
leglons of the pall bladder and cystic duots on a larges number
of animals infeoted with swine fever. They observed haemorrhaze
and hyperaemia in 64% of the cases. Quin (1980),and Punne et al
(1952a) observed mild to severe petechial haemorrhages in the
mueous membrane of gall bladder. Inedke et al (1961) examined
265 experimentally infected casees of swine fever and observed
severe to mild areas of infarets in 108 of the animsle. They
found the gall bladder frequently shrunken with mostly dark,
thick and granular bile. The legione in gall bladder were
supposed %o be pathognomie by the authors while Traghlei et al
(1969) 4id not agree with this.

Murthy et al (1962) reported swelling and infarction of

the liver and etreaks of congestion in the mucous menbrane of

the gall bladder.

Pregent obgervations:

Moderate congestion of the liver wee observed in almost
all the cases.

The gall bladders were shrunken in 8ix, enlarged in one
and normal in 3 of the ten cases studied. Tn one gall bladder

from the group infected with the American styain or ewine fever
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virus showed petechlation of the mucous membrane of the gall
bladder. Two of the cases ( 9 & 11 days post-infeetion) whieh
were infected with the local strain of swine fever virus showed
severe congestion, petechiae and streake of congestion of the
mucous membrane of the gall bladder (fig.12). The bile in euoh
cages were granular, dark and tinged with blood.

Kidneys:
Bolton (1913) described the speckled ezg appearance of

kidneye due to punetiform_aoohymagea. Xernkamp (1939), working

on a number of animale (48 artifieially infected and 286 field
ocases Of swine fever) reported emall pin point haemorrhages and
ecchymosss on the surfaces and parenchyma of the ovgan. The
number of petechiae or ecchymoses were variable and ranged from
< or 4 to peveral hundrede. These changes had been geen in the
cortieal and medullary zonee ag well ag in the mucous membrane
1ining the hilus. He obeerved lesions in the kidneys of 95.8%

of artificially infected, 91.9% of field cases in an over all
average of 92.5%. Dunne et &l (1962a) reported renal petechiation
in cortex in 64.37, ecchymoses in cortex in 15.57 ans ecchymoses in
the renal pyramids in 28.6% out of the 84 artificlally infected
enimale with swine rever.

Fallaske (1953), and Pallaske et al (1955) decoribed
lesions of the kidneys as typlecal, whereas Bolton (1913), and
Kernkamp (1939) supposed them as characteristio of swine fever.

sapre et al (1962), Mundu et al(1963) desoribed very
briefly the lesions in kidneys, while murthy et al (1962) reported
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enlargement, subcapsular haemorrhage and "turkey egg" appearance
of the kidneys.

Pregent obgervations:

In the preaent atudy the petechiation started from the
9th day and were very few in number. They were mostly located
on the surface below the capsule and were found in the cortical
reglon when cut. In a few cases slight congestion was observed
maoroscopioally in the earlier stages. With the advance of the
infectlon and mostly from 13th day onwarde the petechiae became
more pronounced and increased in number (fig.13). One of the
fwo animals which were allowed to take tﬁe full course of the
disease, infected with the American strain of hog cholera virue
showed numerous pin point haemorrhages resembling "turkey egg"
upon the gurface of the kidneys (fig.14). The petechlae were
numerous in the cortical reglon when cut (fig.15). The medullary
portion showed severe congestion and haemorrhages in the renal
pelvig, B8light accumulation of blood was aleo observed in the
capsule, The kidneye from the other animal ghowed gimilar lesione

except for decrsased number (about 20) of petechiae (fig.18).

Urinary bladder:

Bolton (1913) observed the mucous membrane of the urinary
bladder speckled ﬁith punctiform haemorrhages in swine fever.
Kernkamp (1939) based on the observations upon 48 artificlially
infected and 286 field cases of swine fever, recorded petechiae

and ecchymoses most frequently on the mucous membrane. The number
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of petechlae and eochymoses varied to a great extent. The
haemorrhaglic changes usually involved the mucous membrane and
sometimes extended into the muscular coat. He obgerved these
changes in 95.87 in the artificially infected group and 77.6%
in the fleld group. When put together the above mentioned
leslons were found in 83.2% of the cases. Dunne et al(1952%a)
obgerved oystic petechiation in 78.8% out of the 84 artificlally
infected cases with swine fever. hunne (19659,1963) reported
mild to moderate congestion as the commonest lesion. Severs
diffuse and eochymotle submucosal haemorrhages were regarded
uncommon and were usually present in casges complicated with
some bacterial infection.

Murthy et al (1962) also observed similar lesions.

Pregent observations:

8light congestion of the mucous membrane of the urinary-
bladder was observed on the 7th day post-infection in one of
the pige infected with the locul strain. later on petechiation
of the mucous membrane became more apparent and their number
also inoreased with the progress of the disease. The petechiae
appeared bright red. The plgs infected by the local strain
started showing petechlation from the 9th day onwards and were
found in all subgequent casges in inereaged numbere (£1g.17). The
other lo%t with the American strain sgtarted showing petechiation
(fig.18) and euohymot;o chagee from the 13th day onwards. Under
this lot the animal which sucoumbed after taking the full nourse

of the disease, showed extensive diffuse and eechymotie
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submucosal haemorrhage (fig.19). The mucoue membrane was thrown
into folds and the elevated areas contained blood and were
bright red in colour. The walls of the bladder showed thickening.

larynx and Tpiglottis:
Hoskins (1918) recorded some depree of laryngeal

haemorrhage in 75.4% out of the 500 pigs artificially infected
with swine fever. Kernkamp (1939) observed petechiation and
scchymoses in these organs and found the orsl surface of the
epiglottis the most freduent site. He recorded 59.6% out of the
334 artificially and naturally Affected animale showing these
lesions. Nunne et al (1952a) found petechiation of the epiglo-
ttie and larynx in only 23.87 out of the 84 experimentally
produced swine fever cases.

Marthy et al (1962) did not find any such lesion.

Pregent obgervations:

The petechiation on the epiglottis was seen to appear
from the 13th day onwards. Two animals infected with the American
gtrain and one with the local strain showed clear ﬁetechiation
of the epiglottis. The lesions in the Ameriocan strain group
were more severe, the petechiae greater in number and were

observed on both the surfaces of the epiglottis (fige.20,71,22
and 23).

lunge;
'Bolton (1913) desoribed a characteristic mottling due

to haemorrhagic infarects in the lunge. Croupous pneumonia
(Futyra et 2l1,1946; Pallaske,19563) and haemorrhageh in lungs
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were reported by Keast et al (1962).

Kernkamp (1539) based upon 334 artifiociaslly and
naturally infected swine fever cases, described capillary
haemorrhages appearing as petechise and eschymoses, under
the visceral pleura and in the lung substance. He observed
petechiae and ecchymoses in 27.2%, chronic passive congestion
in 44.9% and inflammatory changes chiefly broncho-pneumonia '
in 40.4% of the cases studled. Dunne et al (1952a) found
broncho~pneumonia in 58.3%7 and eochymosees in 15.77 out of the
84 artificlally infected pigs with hog cholera.

Murthy et al ( 1962) also observed gimllar lesions in

India.

Present observations:

No lung lesion except for slight congestlion wae
obgerved in the group infected with the local strain of
gwine fever virus. The group infected with the American gtrain
of swine fever virus showed slight congestion upto the 1ith day.
The animale autopeied on the 13th day showed patichy congestion
and consolidation of the apical and diaphragiatic lobes
(Pig.24). The mu&@a membrane of trachea also showed congestion.
The animal which was allowed to take the full course of the
disease showed several small petechiae,ecchymosee and haemorr-

hagie infarcte in the lungs{fig.25).

Lymph nodes:
Bolton (1913), Dimock (1916), Pallaske (1953) stated

that lymph glands were congested or haemorrhsgio in ewine fever.
Seifried et al (1932b), desoribed three types of lesions
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viz; swelling and hyperaemia, haemorrhagic infiltration
epecially marked at periphery and dense infiltration with rea
blood cells imparting a dark red colour to the nodal parenchyma .

Kernkamp (1939), working on a significant number of
animale (48 artificially infected and 288 field cases) observed
similar leslons as desoribed by seifried ot al (1932b). Tn the
artificially infsoted pcroup and in cases from fleld 91.8% and
82.1% of the nodes éhowed lesions regpectively. when put
together 83.5% of the lymph nodee showed leslons in swine fever.

Dunne et al (1962a) found haemorrhagic lesions in 96%
out of the 84 artificially infected pigs with hog cholera, The
diffuse haemorrhages were more common (71.4%2) than the peri-
pheral ones (47.67) while Fernkamp (1939) found the latter more
freduent.

Tvanov et al (1952) reported from 55 swine fever infected
Pige killed 4-7 days post-infection, showed the frequency of
leeione in the lymph glands in the following order - renal,
post medlastinal, gastric, cervical, superficial inguinal,
supramammary, portal, bronchial, popliteal, hypogastric,
Jejunal, eolie and anal. Dimock (1916), Hutyra et al (1946)
and Urman et al (1962), rererred to the plande as enlarged,
moist and with peripheral haemorrhags.

Tunne (1961,1963) pointed out the dlagnostic valus of
the peripheral haemorrhages in lymph glands in swine fevep.

In Tndla Sapre et al (1962),Murthy et al (1962), Mundu
et 21(1983), and Narayana et al (1964) have very briefly
degsoribed the lesions,
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Pregent observations:

In the present obstriatianu renal, post madiaatlnnl,_
gastric, superfiocial inguinal, supramammary, portal, bronchial,
submax1llary and mesentric lymph glands were examined and all
showed one of the three types of lesions. In the early part
of the infection (7th day) enlargement and hyperaemia were
usually observed in most of the lymph glands examined. With
the advancement in digease peripheral haemorrhage was more
commonly noticed, the blood getting aseumulated in the spaces
between the capsule,probably trabeculse and parenshyma of the
gland [fig.26). The centre of the haemorrhagic zones appeared
lighter in colour giving the glands a "strawberry like®
appearance. A few lymph glande chiefly gaetrio, sometimes the
bronchial and mediastinal showed diffuce haemorrhage. They
locked dark red to black (fig.27 & 28). All the three types
of leslons were observed in advanced cases (9th,11th,13th day
and animals that dled), but in the less advanced ones (7 days),
swelling and congestion were more commonly obserserved than
peripheral haemorrhages. Hyperaemia and swelling were common
in the superficial inguinal, supramammary and submaxillary
lymph glande whereas peripheral and diffuse haemorrhage were
more commonly met with in the rest of the 1lymph glands examined,

One of the most striking feature was that all the
animale showed lesions in the lymph glandg though varying in
intensity with the progress of the disease, The frequency of

oscurrence of the lesions was thus 100 per cent.
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Spleen:

' Bolton (1913) Aescribed extreme swelling of spleen

with larger or smaller haemorrhagic infarcts. Seifried st al
(1932b) based his observations on 31 autopsies on swine
affected with hop cholera and were more or lese similar to
¥ernkampla(1939) obeervations,who had made extensive studies

on & large number of animals. Kernkamp (1930) based his
observations upon 48 artificially infected cases of hog cholera
and 288 casges collected during past 20 years of naturally
infected animals. He found moetly on the borders well defined
haemorrhagiec areas, dark red or black in colour, usually
slightly raiged above the surrounding surface of the gpleen

andl the infarcts varied in gize and number. nNelez (1933)
ohserved simllar lesions. The frequency of the haemorrhaglc
anfarets as encountered were 88.7% in the artificially infected
lo%t and 58.7% in the field cases{Kernkamp,1939), 27.4% of the
84 experimentally infected cases (Dunne et al1,1952a), 20 out of
37 (Ivanov ef al,1962), 30-607 (Zadura,1958), and 25-856%

(funne ,1963). The fredusency of the anaemic infarcts were rare
{Xernkamp,1939; Hutyra et al,1946; Zadura,i1958),

Iin gome ohronlc cages chronic paseive congestion was
found. #@pleen was found to be enlarged and firm. Haemorrhagic
changes were also observed by several workers.

Roshrer (1931,1932) believed that with the advanocs of the
digease, the fredquency of splegnic infarcts deareased.

The ocourrence of the splednic infarcte were suppoged

o
to be pathognomlc by David & Sehwars (1930-31),Pallaske (1983),
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Pallaske ef al (1968), Zadura (1068),and Dunne (1961).
Dunne (1963) stated the relatively rare ocourrence of splgenic
infarcts in other diseases.

In Indla, sapre et al (1962)% Mundu et al (1963)
desoribed in short while Murthy et al (1962) had given in some

Mrse M.uﬂ'ol-llb
detall the nplesnic lesions and were similar to other workors.

Pregent observat&ona;

In the present obgervations two spleens from animals
infected with the American astrain of hog cholera virus and -
saorificed at 7 & 9 days after infection showed several, ralsed
dark haemorrhaglc areas about the gize of pea. These infarete
were obgserved mainly on the margins and borders and very few
on the body of the epleen. The spleen also showed enlargement
and congestion (fig.28). Ae the diseasge propresced the spleen
appeared smaller in eize and showed slight congestion (figs.28
& 27). In a few cases the spleen looked almost normal. In this
experiment 207 of the animals showed haemorrhagic infarcts and

anaemie infarcts were not obsgserved.

Heart and Pericardium:

Bolton (1913) and Dimock (1916) observed ecchymoses in
the cardlac walls. Kernkamp (1939) recorded petechiae and
ecchymoses on the epleardium as well as on the endocardium.

The pericardium also showed similar legions. He found lesiong
in 209 out of the 334 cases of artificial anj natural swine
fever. Hutyra gﬁpg; (1946) als0 observed haemorrhapges under the
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endogardium. Dunne gt al (19562a) found eploardial petechiation
in 13.1% and myocardial degeneration in 35,7% out of the 84
artificlally infected animal. murthy et al (1962) also cbserved

lesions in the heart.

Present obaservations:

Only ¥» one case that dled due to the American strain
of swine fever virus after taking the full course of the dlssasge
ghowed several petechiae and ecchymoges on the eploardium(fig.29),
The endocardium and the valves did not show any gross abnormality.

Brain and gpinal cord:
Dimock (1916) and TYernkamp (1933) observed petechlal

haemorrhage in the brain of pigs afrfected with swine faver.
geifried (1931) 41d not conszider the groes lezions of the brain
et dlagnoetic. He observed marked congestion of the blood vessels
and in a few casea pronounced haemorrhayes and oedems in the
meninges, which somatimes covered larpe areas of the brain and
spinal ecord. The liquor cerebri in auch esses ghowed & slightly
yellowlsh red or red colour. Dunne g% al (1952a) found cerebral
congeatlon in 72,87 out of the 84 ariifielally infected plgs

with swine fever. Murthy gt sl (1962) also observed congestion

of the meninges.

Present obeervations:

The brain showed congestion which ineremsed in eeverity
as the dlesease advanced (£12.30). In both the batehaes eongastion
and an oxcess of 1lijuor cersbri tinged with blood wers found,

The gpinal cord, however,showed no £Toss abnormality.
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gking
Bolton (1913) deseribed lesions in the skin usually

behind ears, medlal aspect of thighs, over the abdomen and

other parte of the body, either eprinkled with punctiform

haemorrhages or having a moro.diffuse irrepular haemorrhage

in the affected parts. KXernkamp (1939) reported the above

mentioned lesions and also noted osdema, necrosis and sloughing

of epldermis in gome casee. He found 98.17 skin lesions out of

the 334 cases of swine fever (artificially and naturally affected)

while Dunne ¢t al (1962a) observed erythema 15 29,84 out og the

84 artificially infected cases.

Present observations:

None of the animale ghowed grossly skin lesions.
One pig infected with the American strain which died after
a full ecourse of the disease showed petechial haemorrhages

and eechymoses in the subcutaneous tissue in the thigh region

of both the sides (fig.31).

Other Organs (Fancreaes,Adrenals, Conjunctivae, Tongue & Tongile):

Kernkamp (1939) found no esignificant gross leelons in
the panereas and adrenal glands of the 334 animals affected
with swine fever.

Bolton (1939), Dimoek (1918), Kernkamp (1939), stouder
(1945), Hutyra et al (1946), Dunne et al (1952 ),and Dunne (1963)
reported conpgestion of the mucous membranes of the eyelids with
digcharges of varylng nature. Dunne st al (1952a) found
conjunctivitis in 70.27 out of the 84 artificlally 1hreoted cages
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with swine fever. Dunne (1963) supposed thie lesion as one
of the diagnostic signs of hog cholera.

Hutyra st al (1946), while desoribing swine fever, stated
the occurrence of haemorrhagie inflammation, often with
eroupous deposite and necorosis in the tongue of pigs affected
with this disease.

Hutyra et al (1948) desoribed ulceration of the tonsile
wiﬁh irregular horders and smeary coatings. Dunne et al (1962a),
while working on 84 artificially infected animals with ewine
Tever, found tonsillitis in 38.17 of cages. Maurer (195866)
belleved necrosis of the tonesils as a result of infaretion.

The lesions in the tongue and tonsils were regarded ag

uncommon (Palliola,1963),

Pregent observations:

Grossly no leeions were seen in panoreas except for mild
to moderate congestion of the blood vessels. The adrenals also
did not prezent any lesion.

In both the groups all the animals exhibited gevere
congestion of the mucous membranes of the eyelids with wvatery
discharpge which later became thick and mueopurulent. These
lesione were found fromthe third day post-infection and observed
alfhrough.,

The leslons in the tongue wers noticed in both the groups
and were observed when the disease hagd fairly progressed. One
aninal affected with the Americanetrain of swine fever virug
showed lesions on the 13th day while the two which were allowed



43

to take the full course of the disease in the two groups also
exhibited similar lesions. The lesione consisted of haemorrhagle
inflammation eimulating infarots of the size of pea and generally
located on the bordere of the tongue (fig.32). The animale
affected with the American strain of swine fever virus showed
more severe leslon than the one infected with the local strain
{only one infarct).

No grose lesion in the tonsiles were seen.
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Stomach, small and large intestine:

Dimock (1916) observed haemorrhages in the mucosa
and submucosa but never in the gerosa of the stomach and
large intestine of pigs suffering from swine fever.

Ivanov et al (1956) found hyperaemia, petechiation and
lymphooytie in-filtration of the stomach and intestines in
160 pigs killed 4-6 days post-infection. nunne et al (1952b)
reported coagulation necrosis bordered by lsucocytie
infiltration in the ulcerated stomach of pilgs suffering
from swine fever. Degenerative changes in the blood vessels
of the submucosa were alsoc obegsrved.

Dunne et al (19562a) found mild to moderate catarrhal
inflammation of the emall intestine and considered it as &
relatively unimportant lesion.

seifried et al (1932b) studied the lesions in the
intestinal tract in the early phase of the dlsease and found
degenerative lesions chlefly in the blood vessels of the
mucosa of the large intestine. They geldom found neerotic
foed in the early stage of the disease. The capillaries in
the mucosa in between the glande showed intense 4ilatation
and were packed wifh red blood eells. 8light degeneration of
the epithellal cells, slight oedema of the connective tissue
and frequent round cell acoumilations around the blood vesaels
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in the mucosa were also observed by them.

The most interesting lesion is the button ulcer of
the large intestine. Dunne et al (1962b) found evidence in
support that button ulecers arose from infarctions in the
intestinal mucoea., They ghowed the geneels of the ulcer from
the very beginning, and obeerved a definite area of eoapgula~
tion necoroels in the mucosa with leucosytiec infiltration
which had Just begun separating the healthy from the necrosed
‘one. As the procese advanced the leucoeytic infiltration slse
inereased which forced the necrosed plug of mucosa into the
intestinal lumen. The artery at the base of the lesion showed
marked hydropie degeneration of the endothelial cells and
thus hindersd the pageapge of blood. The lose of neorosed
tissue followed by the invaesion of the ulcerated ares by the
intestinal bacteria finally resulted in the formation of
button uleer. The usual site o{ the ulcers were the proximal

ende of the cascum and firet part of the colon.

Present obeervations:
The stomach in one case which died after the full course

of the dieease with the American strain of virus ghowed
mioroecopic lesions. Haemorrhages were seen in the mucous and
submucous layers (fig.33). An area of neorosis resulting 4in
uleceration of the mucosa and a dense area of infiltratine
leucooytes in the submucoss and in the bordering mucosa were
seen (figs.33,34 & 36). The blood vegsels showed the ugual
degenerative changes viz. hydropiec degeneration and



hyaline changes (fig.36).

The small intestine showed limited lesions and
conglated of mild to moderate haemorrhages in the lamina
propria. The lesions were frequent in the grdup infected
with the local strain of virus as compared to the other
group infected with the American strain of virus.

The large intestine showed extensive lesions in the
group afrected with the loeal strain than that affected with
the American atrain of ewine fever virus. The colon and eseoum
from the local straln group showed extensive haemorrhages in
the mucosa and submucosa snd in a few cases extended even to
the muscular layers. Oedema in the submucous layer was also
observed (fig.37). The goblet cells showed hypertrophy and
several intestinal glande were virtually washed out by
haemorrhages. Several lymphoid follicles showed rarefaction
while few others showed hyperplasis. The blood vessels showed
congestion and were almost packed to their capacity. similap
changes a8 desoribed above were also noticed in the ileo-
caecal valve (figs.38 & 39).

The uleceration of the colon, caeccum and the ileo-
cascal valve was¢ noticed in cases destroyed from the J4th day
onwarde in both the groups with differences only in the number
of uleeres which were more in the group infected with the local
strain of virus. The lesions comprised of coagulation necrosis
of a well defined area of the mucous membrane of either colon,

caecum or the ileo-cascal valve. The necroged arsa showed lasik



47

of cellular details and were eosinophilic in appearance
(f1ge.57,38 & 40). Leucooytic infiltration in the submucosa
and in bordering normal mucoss (rigs.41,42 & 43) had forced
the necrosed area of the mucosa out of the normal position.
The fregmented portion was still gseen near the uleer. The
blood vessels in the base of the lesion showed hydropie
degeneration of the endothelium resultiing in partial
occlusion of the lumen (fig.44). The leslons found in the
stomach, small intestine and large intestine are in close
confirmity %o that of Dunne et al (1982a,b).

Iiver and Gall bladder:

feifried et al (1932b) deseribed vasculsr lesions in
liver, some of which were associated with haemorrhages. Tn
one oase necrosis was observed extending from the central
vein to one half of the affected lobule. They also found
infiltration of the interlobular connective tissue with
mononuclear cells or connective tissue proliferstion around
certain bile ducts and blood vessels as desoribed earlier by
Eberbeck (1931) and later by rallaske (1954) and Urman et al
(1962). Ivanov et al (196ia) found the parenchyma rarely
affected and in 974 of the cases lesions were loecaliged in the
vascular endothelium. Mrman et al (1962) also found swelling
and liberation of Kupffer's cells. Kupffer's vells were seen
with intranuclear ineclusion bodies and such cells ghowed
degenerative changes. Ruppuswamy (1982) obaerved degenerative
ohanges in the hepatic cells and haemorrhages in swine fever.
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Ivanov et al (1952a) studied the lesions in gall
bladder in 163 experimentally infected animale with swine
fever and in 13 with spontaneous infection. They found
lesions in 67 cases, 4-8 days after infection which consisted
mainly of the destruction of lymphatic tissue, formation of
pseudo-membranes, haemorrhage and hyparaonza. Inedke et al
(1961) found areas of necrosis in thelmuoosa due to infaretion
of blood vessels. The blood vessels at the base of the neerotic
areas showed degeneration and narrowing of the lumen resulting
in stasls of blood. They also found ulcers extending up to the
tunica muecularis with considerable leucoeytic infiltration
at the border of the necrotic and living tissues. In many cases
they found considerable vascular engorgement sand small haemorr-
hages especially in "r.he lamina propria.

Urmen et al (1982) found no significant change in the
gall bladder.

Present observatione:

The liver in all the cases ghowed mild to moderate
congestion. Degenerative changes viz. fatty changes were seen
in varying intensity in moet of the cases (fiz.45). alight
infiltration of mononuclear celle in the portal areass were
eeen in some of the sections.

The gall bladder ghowed striking changes from the 7th
to the 13th day in both the groups. The animale in the two lots
which sucoumbed due to the disemee 41d not show any microg-

copleal changes., lesions were found to be more extensive in



49

the group infected with the local strain than those of the
Ameriecan stirain group. severe haemorrhages were seen in the
lamina propria and submucous layer. The blood vessels ghowed
complefe packing. Trosion of the epithelial cells due to

the extensive haemorrhages were seen (fig.46). Slight necrosie
of few tipe of the mucosal folds were seen in one cage which
was saorificed at O days interval in the loeal straein group.

The observatione are in agreement with Imedke et al (1961).

Kidneys:

Dimock (19168) observed degeneration of the renal
tubules and haemorrhages in the glomc;uli in cnges of gwine
fever. Proescher and feil (1917) and Proescher and Woffmann
(1924) found scute haamorfhngio glomerular and tubular
nephritis. Bel (1927) reported interstitial haemorrhagee in-
flammatory reactions of the glomeruli, degeneration of renal
tubulea and'curra of mononuclear cells around the vegsels.
Iuttechwager (1931-32) found microscopic haemorrhages in cases
which showed no typical gross lesions in the kidneys.Seifried
et al (1932b) desoribed small scattered and diffuse haemorr-
hages in the interstitial tiesue. They also found perivascular
infiltration with macrophages and lymphooytes in advanced casesg
of swine fTever, Haemorrhages in the rena] glomerull were
Treduent in the early etagee of the digease while proliferation
of the glomerular epithelium was rarely seen. The tubular
epithelium showed varying degrees of retrogressive changes and
intratubular haemorrhages were sometimes algo observed,
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Ivanov et al(1951b) considered lymphocytic cell
infiltration around blood vessels, glomeruli and tubules
as diagnostic for swine fever. Dunne et al (1962a) found
extensive haemorrhages in interstitial tissue and tubular
necrosis while Marcato et gl (1963) observed fooal glomerulo-
nephritis and interstitial inflammation in 24 out of the 40
acoute and subscute cases of swine fever. XKuppuswamy (1962)

reported demarcated hasmorrhages in the interstitial stroma,

Bowman's gpaces and in the tubules.

Pregent observations:

Nloroseopiéul lesions were seen in the infected animals
of both the groups killed at 7,9 and 11 days though no
appreciable gross lesions were evident at necropsy. Wide
gpread and exteneive haemorrhages and degenerative lesions
were enoduntered from the 13th day onwards. During the 7-11th
day post-infection glemerular and intertubular haemorrhages
wereé seen in the cortex as well as in the medullaffip.47).
alight degenerative changes of the tubules were seen. The
intime of the blood vessels showed hydrople degeneration.
slight mononuclear infiltration round the blood vessele were
geen in a few cases.

Very extensive haemorrhagie leslons were seen in animals
of both the groups from the 13th day onwarde. Numerous haemorre
hagie patches were seen Infiltrating in the intertubular spaces
of the cortex and medulla destroying the glomeruli and the
tubules (figs.48 & 49). Haemorrhages were also seen in glomeruli,
in the lumen of the tubules and in the renal pelvis. The blood
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vessels showed the usual changes of swelling and proliferation
of the intima together with retrogresaiva changes. HRound cell
infiltration around some of the blood vessels were slso
observed. Neorosis of the renal tubules along with casts were
seen %0 ocour in some of the animale in late stages of the
disease (rig.SO);

The lesions were found to be more extensive in the

group infected with the American strain than in the local strain.

Urinary bladder:
gelrried et al (1932b) Aescoribed haemorrhages of the

serous and mucous surfaces of the urinary bladder in ewine
fever., Perivascular haemorrhages and round cell acoumilations
gimilar to those found in kidneys (already reviewed) were also

reported.

Present observations:
The urinary bladder started showing the haemorrhagic

changee in the lamina propria from the 9th day onwards in
increasing intensity in the group infeocted with the local strain
of virus. Slight haemorrhagic changee were also observed in

the serous layer and the blood véeesels in the submueous and
musounlar layers showed extreme ocongestion. One animal in the
group infected with the amerdcan strain which died after full
course of the disease, showed very extensive and diffuse
haemorrhages in the lamina propria and in the musoular layers
(figs.51 2 52). large papillanry Projections due to proliferation
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of the mucous membrane of the urinary bladder filled with
red blood cells, destroying almost &ll the inner structures
were seen. Degeneration of the musele fibres of the mugoular
layer wese also observed due to the extravagsation of blood.
The eerous layer aleo showed haemorrhages. The other animal
which was ssorificed at 13th day interval in the Amerioan
strain group showed lesilons eimilsr to that of the group

infected with the local strain of swine fever virus.

nge :
Dimock (1918) observed in ewine fever the rupture of

the finer caplllaries throughout the subsﬁanoe of the lung
resulting in the esoépe of blood in the alr sacs and alveolsr
epaces and in the interstitial structures. feifried et al
(1932b) found lesions in the lungs due to the lesions
occurring in the blood vessels. Dunne gg,g; {1952a) reported
broncho pneumonis in 58.37 and pulmonary ecchymoses in 15.7%
out of the 84 artiriecially infected ewine fever ocases.
Korn (1966) found congestion and oedema due to circuiatory
disturbance, during the firet 12 daye in experimental swine
fever. EKuppuswamy (1962) also observed similar changes in the
lung.

Preeent observations:

In the present observations the lot infected with the
loeal strain of virue showed very slight congestion of the
lung throughout the course of the digease, The other lot

infected with the American etrain sbarted showing haemorrhagic

and pneumonie changes from the 11ith day onwarde. The animal
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killed on the 11th day showed slight peribronehisl infil-
tration with mononuclear cells and exudate in the bronchioles
were found %o contain neutrophils as well ag a few eosinophile.
The one killed on the 13th day showed red and grey hepatization
with surrounding areas of emphysema and collapse. The animal
which was allowed to run the full course of the disease
exhibited large areas of haemorrhages in the substance of the
lung thereby destroying substantlal areas of lung tissue(fig.53).
wide epread damage of the blood vescels waey also observed.

The bronchioles were seen packed with blood due to the haemorr-
hages in the lung tissue. Pnenmonic changes and areass of

emphysems and collapse were also seen at some places.

yuph nodes :

Bel (1927) observed lymphatic hyperplasia, hypertrophy
of the follicles and hyperaemia of capillariaes in cases of
swine fever. Nieberls (1930) ipointed out that acute cases of
hog cholera were not assoclated with haemorrhagic lymphadenitis.
Roehrer (1930-31) stated that the haemorrhapges and neecrotie
foel in the difrerent parte of the nodes were Aue %to the lesions
in the blood veesels.

Iater seifried gt al (1832b) gave a detailed histopatho-
logioal account of the lesions in lymph nodes and desoribed
them under three heads. Under type I they reported hyperaemia
&nd swelling of the lymph glands. Multiplicatfon of reticulum
cells and oedema of cell poor substance was observed. Perivag-

oular necrosis of varying degrees, inorease of eosinophilic
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leucooytee and local hyperplasia of lymphoid tissues were
also observed. Tmder type IT they found charscteristic
haemorrhages 1n the cell-poor substance and marked necrotic
foel which at times became extensive due to the fusion of
several such foei and thus occupied large areas of the
parenchyma. Under type TIT lesion they reported extensive
acoumulation of red blood eells in the entire cell-poor
substance as well as in part of the lymphold tissue. These
agccumulations caused extensive atrophy of the lymphold tissue.
Ivanov et al (1952) while descoribing the freQuency of
the lesions in different lymph nodes obgerved necrosis of
parenchyms &s the most characteristic lesion in swine fever.
Potel (1956) observed marked massing of eosinophiliec laucocytes
in the infected nodea. Urman et al (1962) and Bergmann (10968)
found reticulosie, severe congestion, vascular degeneration,
infiltration of lympho-reticular tissue with eosinophils,
haemorrhages and necrosis of the lymphatic tissue. Urman et al
(1962) also found the preeence of acidophilic intranuclear
inclusion bodies in the retioculum cells.

rregent observations:

In the present observations,the different lymph gdands
from the animale killed at different intervals and those dying
after the full course of the dleease in both the groups sghowed
lesions of inereasing intensity with the progress of the
disease. In the early stages (7-9 days) proliferation of the

reticular cells and emall to larpe areag of necrosis infiltrates
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with inoreased number of eosinophile and a elight lymphoid
hyperplasia were observea in the affected lymph glande
(figs.54,55 & 66). Moderate hyperaemia was also smeen.

With the progress of the dilseace the lesions in the
glands became more extensive showing peripheral haenmorrhages
in the gell-poor substance and trabeculae, and extensive
neecrotic areas of the paronchyma (fig.87). several lymph
follicles were practically washed off due to the haemorrhages
(f4g.58) and moet of them seen in the different stages of
degeneration. Tn some of the glande even more extensive and
diffuse haemorrhagez were observed in the cell-poor substance rew.l
replao&ng¢t e entire lymphoid tissues thereby cauging extreme
atrophy of the lymphol Blande (fige.59 & 60). Tosinophile
dleappeared in the casesz sacrificed from the 11ith day onwarde.
The blood vessels showed the usual degenerative changes.

No difference in the lesions hage been noticed in the
two groups on miceroscopic examination.

The observations are in close confirmity with that of
Selfried st al (1932b), Potel (1956) and Urman et al (1962).

Spleen:
Mmook (1918) ghowed subeapsular haemorrhage and the

substanse of the organ generally haemorrhagisc in character,

Roehrer (1931-32) firat reportes the details of hiatovathologicul

changes in spleen in swine fever. Seifried et al (1932b) later

on also gave an edually detalled picture of the

epleen. They based their obeervations

changea in

upon 30 cages and found
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the most pronounced lesion in the follicular arteries
speolally at the apex of the wedge shaped infarcts. The blood
vesgels showed enormous swelling and hyalinization leading to
the ocelusion of their lumen. This resulted in the different
degrees of cosgulation neorosis in the parenchyma in the
neighbourhood of the occluded vessels. In early stages neoroasis
was revoried to be restricted to a single folliole but later
on extended to the entire infaret involving even the trabeculae.
Spleen which was not showing grose lesions showed degenerative
changes of the blood vessels with perivascular haemorrhage and
slight perivasculsr neorosis. A& striking aplasia of the splegnie
folliocles were also raﬁortad by them.

pelez (1833), Ivanov et al (1962), Zadura (1958) and
Okaniwe gt al (1962) observed more or lese similar lesione
in spleen while Urman et al (1962) also demonstrated the
presence of intranmuclsar inclusion bodies in cells of the
reticulo endothelial system of the epleen. Kuppuswamy (1962)
observed intense haemorrhage and destruction of Malpighian
eorpuscles.

Pavid and sSchwarz (1930-31), Zadura (1958) and Nkaniwa
et al (1980) described the lesione in gpleen diagnostic of

gwine fevear.

Present observations:

In the present observations, more marked haemorrhagie

lesione characterised by infarets were seen to occur in the early

part (7-9 days post-infection) of the disease ang that teo more
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pronounced in the group affected with the American strain
of swine fever virus., larpe areas of haemorrhages just below
the capsule were geen destroying huge aress of the apleen
substance. The blood vessels chiefly the follicular or central
arteries showed the usual degenerative changes, partial
bloockage of their lumen with hyalinizetion of their walls
(fige.61 & 62). Several Malpighian corpuseles in the haemorrha-
glc areas were seen in different stages of degeneration (fig.62).
Ferivascular accumulation of blood in the viecinity of the
follicular artery was also noticed along with peripheral
necrosis. Tt looked ae Af blood wae oozing out from the vessel
walls (fig.83).

¥With the advance of the disease (from 11 day onwards
post-infection) the haemorrhagic lesione became less prominent.
The central arteries showed lesions as described above leading
to perivascular red blood cells accumulation and necrosis of
the spleenie corpuscles. The trabeculae and the capsule algo
showed elight thickening in the later stages of the digease.
Moderate degree of haemorrhage was observed in such cases. 4
relﬁgﬁib aplasia of the spl#enia corpuseles and mild haemorrhagie
lesions in the advanced cases probably explains the deorease in
Size of the organ noticed.

The above lesions observed are in close confirmity
with thoss of Roehrer (1931-32), Seifried et al (1932b), neley
(1933) and others except for the atrophy in the size of the

8pleen which does not appesr to have been recorded so fap,

Yascular system:

Proeacher and Seil (1917) ana Proescher ana Hbrrmannt1924)
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blood vessels in the pancreas, spleen, lymph glande and brain
showed hyalinization of their walls (Pigs.62 & 72). Haemorrhagese
round such affected vessels were observed in all the organs
referred to as well as perivascular degenerative changes leading

to necrosis were also obgerved.

Heart:

Selfried et al (1932b) found in & number of cases of
swine fever the usual blood vessel leslons in the heart.
punne et al (195%a) observed coagulstion necrosis in the
myocardial fibree particularly in those of the auricles.
Palliola (1963) found in 10 pigs with ewine fever glight
degenerative changes in the myosardial fibres, proliferative
and regressive changes in the small blood vessels and 8light

perivascular cellular acoumulations with interetitial oedems.

Pregent observations:

In the present observations, only slight haemorrhagic
and degenerative leeions were .seen in few cases except for ons
which dled after a full course of the dlsease with the American
straln of swine fever virus. Small and large areas of haemorre
heger in between the cardiac mugscle fibres wers seen (fig.64),
The sardiac cells also showed cloudy sWelling and emall areas

of neorqsia here and there.

Brain and spinal cord:

Brunschwiler (1925) first described vascular changeg
and perivascular infiltration with endothelial swelling as the
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principal mieroscopical lesion in the brain. Iater it was
confirmed by Roehrer (1930) who found these lesions in 75%
of the cases examined. The high incidence of non-purulent
encephalitis in cases of gwine fever as a diagnostic lesions
was recognised independently and almost slmultaneously by
Dide (1930) and sSeifried (1931). 8ince that time their obser-
vations have been confirmed by & number of workers (Bendinger,
1934; salvalaglio,1937; Helmboldt,a Jungherr,1950 £19082;
sassenhoff ,1962; Ressang,1953; Tuglert,1963; 0hbayaph1,1953;
rallaske et al,1956; Beer,19857; none,1957; Okaniwa,1960;Dunne,
1961; Xeast et al,1962 and nunne,1963). Only a few workers
have doubted the specificity of the lesions deseribed by the
above quoted workers (Kobe & Schmidt,1934; Jones & Doyle,1953).
The typleal lesiones of egwine fever as reported originally
by Seifrisd (1931), Helmboldt et al(1950) and Done (1987)
congleted of a pan-encephalitis with usually a variable and
mild myelitis. The prominent lesions were a varying amount of
vascular and perivascular changes of the central nervous sgystem.
feifried (19¥1) described a mononuclear infiltration of the
perivascular spaces congleting chiefly of small lymphocytes,
mononuclear elements, & few plasma cells and oocasionally
eoslnophils in the brain and spinal cord. The glia showed a
proliferative change surrounding the infiltrate vessels or
formed small nodules or more diffuse fool. Both mieroglia anad
macroglia were involved in the process. fatellitism and in fey
cages true neuronophagia have been reported. The nerve cells

in almost all parte of the central nervous system were prone to
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degensration. Other changes observed in vessels were
eongestion, swelling and degeneration of endothellal cells

and perivascular oedema. Microscoplc haemorrhages in the close
proximity of & blood vessels or away from it were also
observed. punne (1963) reported partial ocelusion of vessels.

Helmboldt et al (1950) observed the primary lesion in
the mesoderm which consisted of vascular and perivascular cuffs,
mierogliosis, lepto meningeal infiltrates, capillary haemorr-
hage and hyalinization of vessel wall.

Urman et al (1962) described intramural and perivascular
round cell proliferation and infiltration in the brain,meninges
and choroid plexsus.

The lesions in brain gtarted as early as six days after
infection (Seifried,1931), 3 days after infection (Urman et al,
1962) while Dunne ef al (1952a) observed the severity of the
lesions from 10-14th day post-infection.

lesione in the central nervous system were observed in
809 (rotel,1966a), 907 (Done,1957) and 95¢ (Punne,1961) of the
cages examined by them.

Potel (1956b) found encephalitlis a common feature in
swine fever without the virus necessarily becoming neurotropiec.

Inelusion bodies were not observed (Seifriled,1931 and
Huguenin,1929), while Urman gt al(1962) reported acidophilic
intranuclear inclusion bodles in the brain.

Kuppuswamy (1962),on histopathologiosl examination,

noticed oedematous dlstentlon of Virchow-Robin space and

ageregatlon of a few leucocytes with areas of haemorrhage around
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blood vessels in the brain and infiltration with mononuelear
cells around the blood vessels in the spinal cerd of piglets

on the basls of which as well as leslons seen in other organe
namely spleen, liver,lymph glands,ete. ,the cases were dlagnoesed
as swine fever which was later confirmed by Weybridge laboratory
london. |

Present observations:

In the present observations, mieroscopic lesions were
found in different portione of the brain and epinal cord. The
changes were seen to be more pronounced in advanced cases than
in the earlier ones.

The animals destroyed at 7,9 and 11 days intervals in
both the groups showed very slight. or no perivascular cuffing
in the cerebrum, cerebellum,medulla or.in phe epinal cord. The
main lesions in these animals comprieed of severe congestion
of the leptomeningeal vessels and the vessels in the brain-
substance and spinal cord. Hyalinization of few blood vessele
wasy observed with a thin layer of red blood cells gurrounding
them. small haemorrhages were also noticed in the brain tissue
unagsociated with blood vessels. Tn few pages oedema of the
Virchow-Robin spaces wese found.

The animals which were sacrificed 6n the 13th day and
those left to undergo the full sourse of the disease showed
very striking mononuclear infiltration of the Virchow-Robin
gpeace in the brain (figs.65,66,67 & 68), The infiltrating

cells simulated the small lymphooytes,mononuolear elements and
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few plasma oells. Fosinophils and neutrophils were not
observed among the infiltrating cells. Such changes were
found in the vessels of the cerebrum, cerebellum, medulla
and in the spinal cord. severe perivascular haemorrhages and
osdems wers also observed in the leptomeninges (fig.69). In
one case which dled due to the local strain of virue after the
full course of the disesse showed intramural as well as peri-
vagoular infiltration with mononuclear cells aiready referred
to (figs.67 & 68).

The nerve cells showed mild to severe desgenerative changes
with the advance of the disease. The nerve cells of the cerebrum,
cerebellum, medulla and epinal cord all showed degenerative
changes differing in intensity with the progress of the dieease.
The changes observed in the nerve cells were hyperchromatism of
some of the nuclel, $hasdi» swelling, absence of the nuelesli,
dentfioulation of the cell membrane and oongequently presence of
only cell shadows{fig.70). A decrease in the number of Purkinje

celle were also seen to occur in the cerebellum of the affected

Oout of the two animals,one killsd at 13 days interval
(American strain group) and the other whieh died after a full
course of the disease with the local strain showed few small
foel of glial proliferation along with a few mononmiclear celle
(fig.71). such fool were mostly seen in the vieinity of blood
vessels.

Thus a diagnostic non-purilent encephalitis was found
in cases suffering from awine fever,
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The observatione are in eclose confirmity with that of
Seifried (1951), pone (1957), vunne (1961), Keast et al(1962),
Urman et al (1962), nunne (1963) and others.

Qther organs nereas,Adrenals ngue ) :

Potel (195€) based his observations upon 102 pige
killnd batween 4 hours and 14 days after experimental infeotion
with swine fever, found pronounced vasoular lesione,consisting
of proliferation of the undifferentiated cells of the veesel
walls and simultaneous necroblotie degeneration of the walla.
These changes were not regarded dlagnostic. Nekook et al(1940)
from South Africa observed necrosis of the parenchyma in
certaln areas accompanied by thrombosis and general karyorrhexis
ani dleintegration of gland cells in bancreas of pigs with
the African swine fever. They also round‘irregular haemorrhages
in the gland.

Matthias (1954) desorided the histopathologlcal changes
in adrenal glands from 53 Plgs artifiolally infected with swine
fever and found that the cortex exhibited changes typical of strese
syndrome. He found 73% of the cases with esllular infiltration
of the medulla, oharantariaed by a high proportion of eosinophilsy
and absence of chromaffin substanceg. He Anterpreted thege
findings as evidence of cireulatory disturbance. Ivanoy et al
(1958) found hyperaemia of the border zone between the cortex
and medulla in 574 out of the 180 cases killed 4.8 daye pogt-
infeotion. This change was found by ke to be rare in othep
diseases. Ruba) (1989) found hypertrophy of the cortex. Markea
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histiooytes in the medulla of 60% of the fleld cases and B85%
of experimental pigs infected with the swine fever virus were
2lso observed by him.

Pregent obgorvations;

The chief lesions in the pancreas were found to ooour
in the blood vessels. Degenerative changes of the intima and
hyalinization of blood vessels (fig.72) were seen resulting
in congestion and haemorrhages. Dieruption of aeini and
disintegration of gland cells were seen. Aress of degeneration
showing chromatin less mase of cell romananta'were algo evident
(fig.73). _

Adrenal glands in a few cages were examined higtopatholo-
gleally, revealed congestion and elight haemorrhage in cortex
and medulla. 8light necrosis of the cells of the medulla were
seen in two cases.

Extensive haemorrhage was observed in the connective
tissue core and between the striated musole fibres of the
tongue (fig.74). The extraevassation of blood resulted in necrosis
of the muscle fibres zs well as in replacement of the connective
tissue core by red bloﬁd celle. A few fool of small leucocytic
infiltrations were also observed. Thegs lesione were supposed
to be rare (Palliola,1963) but during this study 3 out of the
10 cases chowed lesions ( 2 in the American atrain and 1 in the

loeal strain group) generally at the terminal stages of the
diseage.



Inclusion bodiees:

Uhlenhuth et al (1929) found bodies akin to inclusions
in the corneal epithelium of pigs suffering from swine fever.
Huguenin (1929) could not find any inclusions in a variety of
tissues. Seifried (1931) confirmed this finding. Bogdan(1957-58)
found intranuclear inclusions in the epithelial and glandular
cells of the gall bladder in a large number of animals, Xrieg
(1961-62) found the ineclusions in the liver cells in only a
emall proportion of the eases whieh Aiminished their value &g &
dlagnostio ald. He ecould also demonatrate gimiler inelusions in
& pig treated with corticotropin and in tﬁo which were kept on
intensive dlet and linked up their association with intensified
metabolism especially of proteins. Urman gt sl (1962) demonstra-
ted scidophilie intranuclear inelusion bodies in the retioulo-
endothelial system through out the body and were generally
evident from 7-10th day post-infection.

Pregent obgervations:

In tha'praaant studles, a careful and thorough examination
was made during the histopathologlcal examination of sections of
lymph glands,epleen,brain,kidneys, heart eto.,for the presence of
uythplaemie and intranuclear inelusion bodiee,if any. Tven
speclal staining technique was adopted as mentioned under
materials and methods, Only occasionally eosinophilic bodies
were seen in the nuclel of the retieculum cells of the lymph
glands suggestive of intranuclear inclusion bodies. But aa the

presence of these bodles was not constant and their appearance
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was not always dletinet 1t is considered that no definite
eonclusion could be made regarding the validity as %o
whether they are really intranuclear inclusion bodies or
products of faulty metabolism as suspected by Kreig

(1961 & 1962). Further investigations are perhaps warranted
in this matter.
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REVIFW OF LITERATURE AND PRESENT
QBSTRVATIONS ON HAEMATOIOGY,




REVIEW OF LITERATURE AND PRESENT
OBSFRVATIONS ON HARATOTOGY

T™he haematologloal study in normal pigs as well as
thoee suffering from swine fever have not been studied by
workers in Tndia. S8triking changes in the blood ploture
have been found to ocour in a large percentage of ewines
affected with this dlisease.

The most striking change is found in the leucooyte
count of pigs suffering from hog cholera. ¥ing and Wilson
(1910) found leucopaenis of moderate degree in pigs suffering
from swine fever. lawis et al (1914) confirmed the findings
of King et al (1910). ninwiddie (1914) found a digtinet
leucopaenia in pigs from experiments upon 14 animals infected
with ewine fever. Regner (1923) tried to differentiate swine
fever with swine plague and swine eryeipelas and reported a
rapidly occurring leucopaenia in acute hog cholera cases.
lewie and chope (1929)&(1929a) found extreme leucopaenia
occurring even from 48 hours post-infection in some of the
cages. leucopaenia wae also seen to precede olinical gymptoms
and febrile reactions in cases of swine fever. Leuoopaenia was
maintained through out the course of the dlsease with irregular
fluctuation, but the counts never returned to the normal level;
Tshil et al (19368), in 8 animale with swine fever, found a
decrease in W.B.C.count shortly after the injection of the
virue which diminished gradually with the progress of the disease,
rernkamp (1939a) baged hie observations upon a large mumbep or
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animals (58 artificlally infected, 67 field cages of swine
fever, 27 with pnewnonia and 49 with inflammation of one or
more part of the gastro-intestinal tract) and found leusopaenia
oscurring from 24 - 48 hours onuﬁrﬂa post-iﬁrecttan and even
before a_rebrila reaction in the artifiecially infected group
with ewine faver. Leucoecytosis was observed in cases suffering
from pneumoniz and gastro-enteritie.

Tunne (1681 & 1982) conducted leucoeyte counts on
1,671 normal pige between 8-12 wﬁoka of age and fixed the
normal value from 10,000 to 40,000 with the average at 21,000.
In pigs & weeks of age or older any count lower than 10,000
was supposed to be indicative of definite leucopaenia and
from 10,000 to 13,000 (5.3% of the normal counts) to be
suspielious of leucopaenia. Based on this assumption he carried
out leucoecyte counts over 2,590 cases of swine fever at
different stages of the dlsease and found more than 53¢ having
counts below 10,000 which wag considered by him positive for
hog cholera in older plge than 6 weeks. A leucocyte count of
10,000 to 13,000 was held suspiclous of hog cholera. Cahill
(1929), shu (1929-30), Thorp gt al (1930) , oOglesby et al
(1932), sarnowlec (1933),Tshii et al (1936),Kernkamp (1930a),
Ishil et al (19563), Schellner gt al (1956), sanchez Franao
(1957), Pinkiewiez (1960) and Dunne (1961 & 1963) deseribed
leucopaenia as the most striking and constantly oceurring
change in swine fever with a definitie dlagnostic value while
dole (1932) supposed it as usual but not a constant feature of

hog cholera.
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Kernkamp (1939a) concluded from his observations that
leucopaenia in atleast 3 animals in a herd can be regarded as
positive for hog cholera while Dunne (1963) suggested prefera-
bly to count the W.B.0. in six animals rather than three for
the dlagnosis.

Murthy et al (1962) observed in six cases of experiment-
al awine fever, an inoremse in the lsucocyte count in the rirst

three days followed by leucopasnia.

Difrerential counts:

lewls and chope (1929) found the greatest injury to
the polymorphonuclear leucooytes which at times were found to
be completely absent. leucopaenia included both polymorpho=
nuclesy and lymphooytic geries of cells. “hu (1929-30) observed
n?ztrophilla with a shirt to young forms while Ishii et al(1938)
considered neutropaenia to be more characteristic of the
diseasce. The eosinophils showed & deorease with the progress
of the disease and even became rare or completely absent in
animals with fever, Relative increase of the lymphooytes was
recored by them. The relative number of band forms showed
an increase but the relative and absolute number of segmented
forma decreased after the appearence of fever. Xernkamp (1939a)
found increase in the neutrophils in the artificially infected
as well as in field cases of swine fever whereas apparent
inopease in neutrophils in pneumonia and inflammatory conditions
of the gastro-infestinal tract. Sanchez Franco (1987) founa

1ymphopaenia and Pinkiewiez (1960) observed increase in the
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Number of polymorphonuclear cells with shift to the left
and showing degenerative changes. He also observed decrease
of eosinophils and monoeytes t1ll they disappeared with the
progress of the dlsease. Basophils showed an increase in the
beginning which later on dlsappesared.

Appearence of muclisted R.B.0. (lLewis and shope ,1929a)
and drop in reticulooyte count (Ishii et al,1963) wers &lso
observed during the infection.

King and Wilson (1910) and Lewis and shope (1929,192%)
reported a moderate progressive lose of R.B.C. ¥ernkamp(1939a)
414 not think 1t of any dlagnostic value.

Fing anﬁ Wlson (1910), lewis et al (1914) and lewls
and thope (1929,1929a) found progressive loss of haemoglobin
while moderate anaemia was observed by vinwiddie (1914), ghu
(1929~-30) and Oglesby (1932). lewis and shope {(1929) and
xernkamp (1939) stated this ahahgo without having any diagnostiec
value .

Fernkanmp (1939a) found marked increase in the sedimenta-
tion rate in swine fever then the rate observed in normal swine,
nevertheless 1t has not been applied on a substantial number
of animals affected with diseases other than swine fever to
justify its specificity for swine fever. sanchez Franco (1967)
found incressed sedimentation rate based on observations upon

320 experimentally infected pigs aged 1-2 years with swine fever.

rresent observations:

In the present obagervations mean blood pleture of pre 2



K

Post-infection periods showed a alstinot variation from the
normal.

The leucocytes showed the most prominent changes and
24 hours post-infection & slight leucooytosis was observed in
Poth the groups. (Normal 16,483 & 18,336 group infected with
the American and looal strain 17,640 and 19,120 respectively).
T™he leucopaenia started gradually 24 hours onwards and was
Gulte marked in all the animals at 120 hours {4,750 & 5,480
in Americsn and local strain groups respectively). Though
leucopaenia started even before any c¢linical symptoms and
temperature reaction but usually it was marked only when the
temperature wag fully established at 190 hours. The leucopaenia
perslsted throughout the course of the diseage with slight
fluctuations but ﬁever reached the normal level{Tables I & TA,
and Table II & ITA). The mean values of W.B.C. counts at
312 hours was 2,250 & 4,425 in the Ameriecan and local strain
groups respectively.

The neutrophils in both the groups showed first a slight
incerease ususally upto the 120 - 144 houre with a shift to the
lert (Normal mean valuee Neutrophils 30.8 & 28 and group infeo-
ted with the Ameriean and local strains 40 & 35.2 respectively).
The neutrophils during thie period and aftsr ahawgd signsg of
degeneration and several vacuoles were seen in their oytoplasm.
At 312 hours the neutrophile showed a distinet decresse ang
the mean values etood at 24.5 & 17 in the American ang loeal
strain groups respeanuly; On the other hand the lymphooyteg
firet showed a slifht decrease but later on ineresced ang an
312 hours the mean values were (Normal 63.3 2 66 infeqteq
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7% & 78.5 in the American and losal strain groups
Tespectively). With the progress of the digease and establish-
ROnt of temperature the eosinophils disappesred from the

216 hours post-infection in both the groups.

Pecrease in R.B.C. and Haemoglobin was also observed
vide Table Y,IA,IT & ITA. The £.S.R. showed a marked fall
from normal and at 312 hours the readings were 25.5 & 26.3 1
normal and 70 & 58.5 mm. in the Amerilcan and loeal atrgin
groups respectively. The fall was notioced to be gradual and
started 48 hours post-infection.

The pigs which were allowed to dle after the full
course of the dlpsease showed marked variation from the normal.
Leucocyte counts in the American and loeczl strain groups were
found to be 850 and 4,100 as against the normal mean value of
16,483 & 18,336 respectively. Ieucocyte count as low as 700
was observed two days prior to death in the American strain
group.

A marked neutropaenis was seen during the terminal
stages of the dicease (0 & 8 as compared to normal mean value
of 30.8 & 28 in the American and loecsal strain groups respective-
1y). Tn the first group complete neutropaenia was observed
from the 384 hours which persisted till death. The lymphocytes
showed & remarkable increase (956 & 89 as against the normal
mean values of 63.3 & 66 in the American and local strain
groups respectively).

the R.2,0., Hb.,& P.C.V. showed marked deoreasse while

the sedimentation rate showed a definite ineorease, The M.0.v,,
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_M.c.a, & M.C.H.C. showed variations during the aifferent

stages of the disease (Table I,IA,TT & IIA).

The findings on the leucoeyte sounts are in close
confirmity with that of Dinwiddie (1914),1ewis and shope
(1929,1929a), Tshii et al (1936),Kernkamp (1939a), Dunne
(1?51 & 1963) and many others. The temporary leucocytosis
upto 24 houre that wae observed in thesa experiments does not
appear to have been reported so far. Murthy et al (1962)
obeerved for the first time leucoeytosis in the pigs suffering
from swine fever but the leucooytosis wss seen to persist upto
three daye. The differential sount agrees with the observat-
ione of lewis and shope (1929), and Tshil et al (1938) but not
wlth those of shu (1929-30) and Kernkamp (1939a).

The variations in the total W.B.C. count, lymphooytes,
neutrophils and £.8.R. in the pre and post infection periods
are quite signifieant. The above haematological findings have
been incorporated in Tables I,TA,IT & ITA. A time temperaturs,
time leucocyte, time neutrophll and lymphooyte per cent and
time T.%.R. graphs have also been incorporated to see the
trend of the changes.
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REVIEW OF LITERATURE AND PRESENT OBSFRVATIONS

ON AMYLASE AND HAEMOLYSIS TESTS AND AMYLASE
ESTIMATION IN BLOOD.




REVIEW OF LITERA ' AND PRESENT OBSERVATIONS
ON THE VIR 'S TF ST ANS AMVEAST TN BLROT.
Amylase and Haemolysis tests:

Taylor (1981) developed two new laboratory testes for
the dlagnosis of hog cholers. He conducted the haemolyeis &nd
amylase tests with the panorsatis extract of normal,swine
fever immune and swine fever infeected animals. He observed
haemolysis of the rabbit blood by the normal and immune pigs
while the infected ones falled to haemolyee. With the amylase
teat the normal and immune pigs hydrolysed the starch whereas
the infected ones could not. The hydrolysis was assumed to be
due to the amylase activity. Taylor et al (1962) further
modified the method, observed diminighed sctivity of the
pancreatic amylase and also claimed 707 succeszs in a field
trial. Tadeue2z wijaszka(1964), slightly modified the test,
investigated their efficacy and found animals that dled due %o
other diseaces reacted moetly in & negative way. Only pige
suffering from acute food polisoning showed a positive or
doubtful reaction. Malik (1962) applied the tests upon a number
of healthy, ewine fever infeoted and pigs suffering from
erysipelas, T.c0li, virus pneumonia, streptococeal infectlon,
gastro-enteritis,ets., concluded only anylase test as a
diagnostic aid which may be useful as & field test. Dubansky
(1963}, teated the specificity of both the tests on 500 healthy,
o5 killed 6 days and 5 whioh had dled 14 days after the

in

exper.lmontal infectlion with swine fever, in 100 with swine

influenza, in 26 with Tesohen and in 2 with generalised
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tubomuloaza. He found diminution in the amylage activity in
8Wine roven infected animals as well as in the tuberculous
cRses. The haemolyeis test Wae positive in all 30 swine fever
infecteq Plges and 1n e of the Teschen saseg.

Giseages though ¢o g lesser extent, They concluded the test
to be or €upplementary disgnostio value and for excluding

EWine fever,
Gray et al (1962) observed the tests not reliable enough

for diagnosise of swine rever.

Amylage in blood:
Keast et al (1962) determined the amylace activity from

seéra prior to and at various stages sfter 1nraet.t_on, from 24 plgs
infected with two different strains of virus. Control sera fronm
14 normal pigs were also collected. The serum amylase values of
both the infected groups were akin to thoge of normal pigs.

Present observations on Taylor's test;
—_—_—-——-—_—-___L_-____“__.
were conducted in both the groups of Plge.. The

The teats

amylase test gave positive results in 80% of the cages and 20¢%

doubtful reaction, while the haemolygys test was positive 4n 70%,
doubtful in 20% and negative in 104 of the caees. All the four
normal and two control reacted in g negative way to both the

tests. The resulte of the tests have been incorporateq in Table rr7,
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TABLE- 1TT
ks Result of the Haemolyeis and Amylase teste
7 .

Sg: }mf:ger _ imo:gguh;l\mz:n:e! ar:ﬁ,‘i’l:fpiguun

1 368 A.s. + . \ 4

€ 376 a.s. + ) 9

3 37 a.s. & + 11

4 387 A.m, + + 13

& 486 a.s, - + 18 (dled)

8 431 L.s, + * 7

7 438 L.s. +* * 9

8 463 L.s, + + 11

9 364 L.1. e B 13

10 432 L.s. - - 16 (dded)
11 4 samples normal - - -
p §-. 449 & 334 controls - - -

A.S. = American strain of hog cholera virus
L.2. = [ocal gtrain of hog cholera virus

Haemolyeie test: -
Positive - Typical button formation and no haemolysie
Negative - Haemolysis :

Toubtful - Tneomplete button formation and partial haemolysis

Amylase test:
Tositive - Diue tint

Negative - Brown to light brown
noubtful - shade betwsen brown to blue.




Pr
esent observations on amylase in blood:

In the pregent studies which were oonducted'only in the
#80ond group or Pigs infestea with the loocal strain of ewine
Tever vimg, eonslderable decrease in the blood amylase values
were observea at different stages of the infection, vide Table IV.
These observations are quite contrary to that of Keast et al
(1962) who d44a nNot ind any change in the blood amylase values.

TABIE - IV

Amylase eatimation in blood of the second group of
orimetric method

igs infected with L.8.0f virus

%1.IPig no.j Amount of amy via-| Remarks
no. | I se in pre infec-Jse in post-infe-|
{ I tion perioa. Jotion period. {
1 431 L.=, 262.5 183.93 5th day after infec.
142,30 7th day =d0=
2 438 L.38. 286.68 279.00 gth day A0
181.08 7th day = 0=
171.42 9th day =30=
3 463 L.S,. 564.94 3509.09 Sth day -d 0~
. 256.50 7th day -0
166.62 1ith day -d0=-
L.8. 409.566 326,08 5th day -d0-
. o 230,31 7th day -0~
140.00 13th day -d0=
2 1.8, 268.00 260.00 Bth day  -do-
¢ 4R % 167,35 7th day  -dow
91.20 16%h day(died)-do-
" 356,25 366.05 5th day
6 449 C 359,20 78h day
363.50 16th day(killed)

L.8. = local strain of hog choleras virus

¢. = Control,
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