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INTRODUCTION

Poul try diseases have proved to be a seriocus problem
for toe poultry industry all over tiae world since it has been
taken on a commercial scale. DThere are several diseases which.
affect fowls. Powl pox is the viral disease which brings con~
siderable loss to the poultry imdustry. Inspite of high mor-
bidity, this disease has a low mortelity. However, in 1936
Vittoz, reported that as aigh as 35 peraeht of death in poul try|
was duve to fow)l pox. Although recovery takes place, the reco-

vered birds are uneconomical.

Powl pox, which has several synonyms, is an acute,
febrile, infections disease. Ihe disease 1s characterised by
cutaneous eruptions, wart-]like nodules or the unfeathered partﬁ
of the body and diphtneritic lesions or barn-like deposites in
the mouth. Uccasionally, watery or muco-purulent discharge

from eyes and nose is observed.

Goodpasture (1928) and Beaudette (1949)}953) have
written excellent reviews of this disease as reporied by
Biester and Sciwarte (1965). Bo0llinger bodies, which are
observed as intracytoplasmic inecluslons, are specific for the

fowl pox disease.

The d@isease occurs maturally in fowls, turkeéé,

pheasants, geese, ducks, guinea fowls and Gther birds.

iransmission of the virus gemerally takes place by
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'‘droplet infection', by bites of intermediary carriers like
Culex pipiens and Aedes aegyptl groups of mosquitoes or by

mechanical inoculation.

The etiological aspect of the virus has been wel}
covered by several workers. It has been also well establ ished

that vacecination or recovery resumlts in immunity.

Detalled work has been carried out by several workers
to explain the pathology of the disesse, but the haematological
aspect of the pathology of affected birds has been meagrely
worked out. 1lhis siudy was therefore undertaken to exaemine
the haematologleal pictures of the‘birds which were experimen-
tally inoculated with the virus and efforts were made to subs-

tantiate tue existing knowledge on the problem.

L 22 2L
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REVIEW OF ZIITPRATURE,
(1) HISIURY 3

Rivolta (1869) was the first to descridbe the presence
of inclusion bodies in the cutaneous lesions of fowl pox.later
on, Bollinger in 1873 described similar inoclusicns in fowl pox
(P.P.) cases and tarough histological studies differentiated
the lesions of fowl pox from variola apd erroneocusly classified

fow]l pox among the tumours as epithelioma contagiosum.

¥arx and Sticker (1902) were first to demonstrate
that fowl pox is caused by a filterable virus. Carnwarth
(1908) and othery showed thst the virus was respomsibvle for
both tue cutanegus and diphtheritic forms of the disease.
Gallagher (1917) desoribed an outbreak of pox im quail which
was transmissible to chickens. Ward and Gallagaer (1920) state
ed that pox ocours naturally among geese, ducks, guinea fowl,

pheasants and various wild birds.

fe Hennepe (1926) reported that of 268 ducks examined
by aim during 1924, 17 were affected with mouth lesions and

14 with cutaneous lesions of pox.

Brandly and Dumlap (1938) inocoulated ghickens with
a strain of pox virus obtained from a natural case of the
disease in turkeys and observed only a 7114 cutaneous reaction.
No infection was produced at the fifth passage of the virus
in galgkens.

Page No. %,
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Beaudette and fHudson (1941) reported that a strain
of turkey pox virus produced more severe, loeal and systemic
reactions and & higher percentage of secondary head lesions

in chickens than the fowl pox virus.

Rooyen (1954) described four different strains of
virus causing pox among bifaa $ = fouw]l pox virus, pigeon pox
virus, canary pox virus and turkey pox virus. The basis of
nis elassification was host susceptibility. Fach virus is
infective for its homologous host and in some instances for

heterologous hosts.

(2) SYMPIMS

Buddinga (1938) demonstrated that 1f fowl pox wvirus
suspension was inoculated intracranially it results into
uaningooncapﬁilltls witnin 4 - § days, fo¥lowed by spastic
paralysis and convulsions on the 5th/7th day, and death on

7th/8th day.

Barger and Card (1949) recorded that the symptoms
produced by the fowl pox depend on the form of the disease
ocecurring. In severe cases listlessness, imappetance, loss
of weight were more marked. Interference with breathing, ace-
ompanied by rattling nolses were caused by the presemce of
exudates or, patches mear the larymx. Affected birds were

off=feed due to severe mouti lesions.

Govind Rao (1965) found ar initia) rise of body

—.
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Besudette and fudson (1941) reported that a strain
of turkey pox virus produced more severe, local and systemie
reactions and 2 higher percentage of secondary head lesions

in cuickens than the fow) pox virus.

Rooyen (1954) described four different strains of
virus causing pox among birds $ - fowl pox virus, pigeon vox
virus, canary pox virus and turkey pox virus. The basizg of
nis elassification was host susceptibility. Fach virue is
infective for its homologous host and in some instances for

heterologous hoStis.

(2) SYMPIOMS 3

Buddingn (1938) demonstrated that if fowl pox wvirus
suspension was inoculated intracranially it results into
uenlngosncepﬁnlltla within 4 - § days, fo¥lowed by spastic
paralysis and convulsions on the 5ta/7th day, and death on

Tth/8th day.

Barger and Card (1949) recorded that the symptoms
produced by the fowl pox depend on the form of the disease
oceurring. In severe cases listlessness, inappetance, loss
of weight were more marked. Interference with breathing, acc-
ompanied by rattling noises were caused by the presence of
exudates or, patches mear tie larymx. Affected birds were

off-feed due to severe mouti lesions.

Govind Rao (1965) found em initial rise of body
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tempdature by 1-2°P., and the birds were dull and had an
irregular appetite. <IThe egg production was stopped completely

in the affected layer uens.

As reported by Biester and Schwarte (1965) the
mortality rate is variable. Wiuen layers are affected the egg
production temporarily gets retarded and the mortality may
agssume serious prcportions. Chickens of all ages, sexeg and

breeds unless previously éexposed are susceptible to the virus.
(3) PARHOL.OGY ¢

Gocd pasture (1928), Matheson, Brumett and Brody
independenily described im 1531 the sppearance of cutaneous
eruptions or wart-like nodules on the unfeatiered parts of
fowl and diphtheritic membranes in the mouth. The gutaneous
lesicons were observed over the head region, but they might
appear on legs, feet, around the gloucal aperture, and under

tae wings.

SAL

Hntyra?f%Q}&) desciribed tohe cutaneous lesions in
the fowl pox disease, as a loca) epitielial hyperplasia,
involving both epldermis end underlying feather follicles
with the formation of nodules which might be few to numerous

in nuzber and might nov mecessarily erupt at the game time.

1iTFheYy ', described the cutaneocus modules as
first appearing small, woitisa foed which grow rapidly in

gize and hecoaa yellowish in colour. In some imsiances, the

I—,"age No. 5.
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closely adjoining lesions coalesce and develop into larger
jesions which are rough and grey to dark brown in colour.Aifter
about two weeks, sometimes earlier, the lesions may begame
haemorrinagic. Then they undergo a process of desiccation ana
results in scab formation. The scab lasus for ome to two
weeks. In uncomplicated cases the process ends into desqua-
mation of the degenerated epitiuelial cells leaving behind a

scar tissue.

Mamninger's (1988) observaiions are 1ike those of
Margy(1938). However, when he removed the undried scabs,
observed a moist, seropurulent exudate underneath with a
granu: M ing surface. Ihe scar tissue was observed to be neg-
l1igible in miider cases. In case of secondary bacterial in-
vasion, tone course of the disease and the pathology were sli-
gatly addlried by setting up suppurative or fibrinous irnfla-
mmation of the deeper epithelial layer.

Goodpasture (1928), as quoted by Biester and Sghwarte
(1965), found that the eruptions on the mucous membrames (m.m.)
were white, opaque and looked like slightly elevated nodmies.
laey rapidly iuncrcased in size, aften coulescing to become a
yellowisa, cheesy, necrotic mass giving the appearance of a
pseudomembrane. Beneatia the pseudomembrane, a zome of resc-
tion was observed and Ghe removal of itals membrane resulted
in a granulomatous bleeding surface. Ihe invasion by conta-
minating bacteria aggravated the dipatneritic form of the
disease., Ihe classical desoription is quoted as follows !

e
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“The inflammatory process may extend from the mouth region
into the sinuses, particularly the infra orbital sinusoi, re-
sulting in a tumor like swelling, and may extend into the

pharynx, resulting in respiratory disturbances®.

mutyra (€l ol cQAREI ), e o,

Bigland (1962), Kirmse (1 72) and Téftin (1969) reported that
tue pox lesions develop calefly on the borders of the eyelids,
at the angles of the mouth and on the feet. When Bigland
(1962) administered the virus by intramuscular (i/m) injection
it produced an inflammatory necrotic 1esion at the inoculated
site and a generalised infection. IThe postmortem appearance
resembled that of a subacute bacterial cellulities. Haemorr-
hages under the serous membranes, cedema of the lungs and

beriearditls were observed.

Durant (1 %7, and Me Dougle (1938) observed cheesy
exudates in tae commissures of the mouth and at the anterior
larynx. In common wita mdy virus diseases, the significant
feature of the fowl pox 1s the presence of intracytoplasmie
inclusion bodies in the affected epithelial cells.

Goodpasture (1928)  Prasad, @1, alsw( 19.67 Zrp
junta (1947) observed omly the squamous epithelium of the
skin and mucous membranes appeared to have been affected in
the viral infection and the basal layer of the epithelium
saowed 1ittle change from the mormal. ZThey observed that the
inclusion bodies appesred peripheral to the basal layer in
the early stages of the infection. IThe cells in which the
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inclusions were present, were first enlarged, and the oyto-
plasm appeared cedematous. 1Ihe inclusion material first app-
eared near the periphery of one or more vacuoles situated at
the proximal pole of the cell. Then it inereased in size
rapidly, in some cases becoming as large as the original cell.
Sut when degenerative changes appeared in the cell, the inciu-

sion bodies became more defined in the cytoplasm.

Borrel (1904) discovered in smear preparations from
tae cutaneous lesions of fowl pox myriads of minute coccus=-
like structures apparently small enough to pass through the
pores of a Berkefeld filter and described these hodies as the
specific etiological agent for fowl pox.

Burnet (1906) in a critical pathological study of
fowl pox confirmed Borrel's observations of the coecus-1ike
structures in fresh preparations and showed that these hodies
were derived from the same cell in which inclusion bodies

were demongtrated.

Goodpasture (1928) reported that these bodies were
about 0.25 micron: in diameter and due to the large size,were
seen easily under the microscope. Woodruff and Goodpasture
(1930) reported that am inelusion body may contain as many
as 20,000 elementary budies each of which was capable of
inciting the disease in the susceptible host.

In 1931, ledingham described the borrel bodies of
fowl pox disease as infepotious and suggested them as aggre-

Page No.g,
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-gation of virus particles. Danks in 1932 made chemical
analysis of tuese inclusions, and found them {norganiec in
nature. Goodpasture's (1933) observations were similar to
those of Damks (1932). But ae further observed that the cru-
shed granules were agglutinated by specific immune sera and
were also able to stain these bodies by silver method of

Morosov staining.

The disease is manifested in three different forms.
1t was reported that cutaneocus and diphtheritic forms of the
disease were caused by different types of virus ( Jowelt,
19023 Pally, 19083 Bordet and Fally, 191@). However, Carnwa-
rth (1908), Uhlenhuth and Mantenfel (1910 and 1913), Betegh
(1913) and Bayem (1933) reported that cutanecus and dipathe-
ritic forms were tue manifestations of the same virus. Based
on the experimental trials Pannisset and Verge (1923) reported
that all the three classical forms of the disease were caused

]

by the same virus.

_ James (1931) observed that dipateritic form (mouth
form) of fowl pox disease was prevalﬂniu}n I11inois but the
e
mortality rate was low. Iabage.ggu¢13°(1934) igolated the

virus from cases of pigeom pox.

Wiltoz (1936) according to the severity of the
disease classified fow]l pox disease as per acute, acute,

subacute and curonic forms.

Brandly and Dunlop (1938) described the feet 1esions

Page No. g,
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in fowl pox as iInfectious.

Maghey (179%) amd H111 (1953) isolated together
taree types of virus on the basis of lesions produced. One
of them produced a small discrete lesion with inelusion bodies,
appapently limited to the cells infected =t the time of inocu-
lation. ZThe second variety produced a2 confluent lesions
1asting about two weeks. Ihe inclusion bddies were seen in
all the infected cells. The taird type prodveced a hesvy cone-
filuent 1esion, lasting for a monta or more. Inclusions were

similar to those of the second type.

Inclusion bodies were observed as early as on the
following day of post inmoculation and were found in salivary
glands from a bird experimentally infected by i/v injection

with fowl pox virus.

CHORIO ALTANIGIC MEMBRANE$

Woodruff and Goodpasture (1931) reported that the
chorio allantoic membranes of culcken eggs infected with fowl
pox virus suowed a marked susceptibility for ectodermal cells
to infection, altihough emtodormal cells could also be infected.
Inclusion bodies were usually less numerous and hyperplasia

was less marked in entodermal c¢ells than in ectodermal cells.

Brandly (1941) conciuded from studies of infreted
caorio allantoic membranes that "both fowl amd pigeom pox"

viruses produced microscopic retrograde changes im a1l three

Page No. 10,
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germ layers of the chorio allantois. PFowl pox strains produced
more severe alterations in the ectodermal and entodermal layers,
while with the pigeon pox virus the reactions were more marked
in the mesoderm (cellular infiltration and edema). He found
neerosis of the limiting cellular layers.

Mayr (1 "7) and Wittmann (1957) reported independen-
tly that the histological examination of embryonated eggs
inoeulated on the cuorio allantolc membrane with fow) pox
virus revealed tnat the virus spread ocutwardly from its foel
in ajternate phases of aigh and 1ow activity and at a certain
point stopped. Zne process was characterized by the formation
of ring zones, undulation of the entodermal proliferatiocns,
and the appearance at regular intervals of shaggy ectodermal
proliferations. Ihe entodermal proliferation at the periphery
extended far beyond tiae last alteration in the ectoderm.

Wolff .7 ) and de laforest (1960) found that the
tdwl pox virus cultivated in explants of skin from chick
embryos 8-12 days 01d caused changes similar to those seen
in birds infected cutaneouslys - ayperplastie thickening of
the epidermis, the cells of walch contained 3011inmger bodies.
Ihe virus underwent 15 paasageé in skin explants in 5 months.

(4) INCIDENCE AND DISIRIBULION

Although the disease 1is knuwn since time lnnnuoriaﬂ.
it was only in the beginning of the twemtieth century that

s
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Mark et a). (1902) , Glover (1931) and a number of other
workers establisihed a viral theory for the disease.

In India, the disease Lhas been reported from many
states such as, Uttar Pradesh, Maharashtra, West Bengad,
Madras, Andba Pradesn, Bihar, Assam, Gujrat and Werala (Uppal,
1967). 1he disease mostly ocours during the hot and rainy
season. Kaura and Iyer (1938) were the first to report a

natural outbreak of pigeon pox in India.

2ietz (1932) reported that all the grain eating
birds wers susceptible to the disease. Burnet (1933) isolated
virus from canary, Kaura and Iyer (1938) from pigeons, Dobson
(1937) from paeasants, Syvertan and Cowan (1944) from sooty
grouse, Mogaughey and Burmet (1945) from wild sparrows, De
Blieck and Jansen (1946) from turkeys. Recently, Hroiuchi
et a1. (1965) isclated the virus from ptarimigan anmd fourd it

be be identical to fowl pox virus.

Doyle (1930) recorded tiasd amongst fowls 2-3 weeks
01d chicks were most susceptible. Ihe mortality in these
chicks might reacn &s high as 60 to 90 percent,whereas in
adult birds; the mortality migat be upto 5 to 10 percent with

marked decrease in egg production.

OLOGY IN POWL PCX DISFASE 3

Very 1ittle information is available ahout the

e o
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haematological studies of fowl pox disease.

Blount (1947) examined the blood of Teghorm cockerels
infected with fowl pox and found that the blood pioture in
the disease was quite different from tuat seen in experimen-
tally produced infection. In cases of natural outbreak, the

percentage of neutropiails and eosinophils was reduced.

In experimental cases, aowever, there was a well

marked npeutrophilia with a reduction in both eosinophiis and

basophils.

Schalm (1961) said that feucopenia was common to

most diseases caused by viruses.

LA 2 2 4
* %%
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Lfap water was supplied to cuicks for drinking purposes. Peeder

MATERIAIS AND KEDHODS

VIRUS s

Infective fowl pox scabs received from Indian Vete-
rinary Research Institute, Mukteshwar - Kumaon by the Tivestocl
Research Station, Binar, Patna, described as vaccine-cum-
challenge sirain of F.P. virus was used as the virus material

for this lttldy &

0.25 gn. of scab were triturated into 10 m1. of
sterile mormal salime solution ( N.8.5. ). Antibiotics were
added to the fima) concentration of 40,000 units of Penicillin
and 50 mgm./ml. of Streptomycin.

For producing experimental infeetion of P.P. in

chicks, the above material was used.

ANAGPMENL 3

Day 0ld unvaccinated caicks of both sexes were ob-
tained from the Central Poultry Farm, Patna. These ghicks
were latntgiued in electric foster mother in an inseot proof
animal shed and were fed on standard chlck mash, prepared by
the aforesald farm authority during the periocd of experiment.

and water fountain pots were used for maintaining the chicks.
Fresh water was provided to them every 12 hours. The aropplngJ

Page No. 14
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of the chicks were taken out twice daily. A1l utensils,
equipments etc. used in the poultry shed were properly washed
with disinfectant (2.5% 1ysol). GHands and legs were washed
with germicidal soap and dettol (dilute sclution) before star-

ting and finishing the work.

Lhe caicks were maintained as above, for 85 days
when they were divided into taree groups. <The first group
consisted of 9 birds and two conirols, the second group cons-
§sted of 12 birds and two controls and the third group also
consisted of 12 birds and two controls.

These Blrds in eachh of the above 3 groups were num-
bered and were kept in three separate anima) sheds to avoid
any mixing. ZIhe blood was colleeted from wing veins of the
caickensbefore feeding. Iwo ml. of the collected blood were
immediately placed into a test tube containing a suitahle
quantity of Wintrobes isotonic ammonium and petassium oxalate
mixture. 1Ihe tubes were shaken for about 2 minutes to emsure
a thorough mixing of the anticoagulant and blood. The biood
was then examined for haemoglobin percentage, erythrooyte
sedimentation rate, packed cell volume, total erytiwocyte
and leucoeyte counts, buffy layer, clotting time and d4iffe-
rential count. Blood for differential count were generally
prepared from a drop of blood taken directly from the wing

vein.
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In the present investigation, 33 experimental birds
were subjected to different naematological tests during pre-

and post-infection pericd.

The experimental birds were regularly examined for
protozoan and otaer parasitic infestations. IThe birds whlch
were found free from any disease and having normal) cloaecal
temperature, were infected with the vaceine-cun-ghallenge
strain of fowl pox disease virus obtained from the Tivestoel
Research Station, Bihar, Patma. Inceuntions were dcome suhe-
cutaneously into taigh, comb and wattles with a tota) of 0.5
cece Of 0,25 gram of virus material dissclved in 10 ec. of
sterile N.8,5. The route of infection and dose of the viruvient
fowl pox disease virus were kept constant in 811 the three
batcues of culcks during the course of experiment. Iempera-
ture of the inooulated birds and the control hirds were taken

twice daily.

dwo inoculatied birds were slaughtered every 24 hours
for making ohservations. Necgessary controls were incprporated

at every step of the experimentation.

MERHCD OP COTIFQIION OP BIOQD

(1) ARRICUAGULANE

Small sterile emptly peniciliin vials and teet tubes

were filled wita 0.25 ml. of the anticoaguvlant mixture cons-

————
'
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~1tting of tue following components i-

Potassium (Uxalate - 0.8 gm.
Aimmonium Uxalate - 1.2 gnm.

Neutral Distilled water - 100 m1.

foe 0.25 ml. mixture contained in vials was evapo-
rated to dryness by placing them in hot alr oven at 60°, so
taat tuey did not alter tue volume of H1008 collected for the
test. In each of the tubes/vials containing dried anticoagu-

lant mixture, Wlood was collected in amount of not more than

205 mle.

lae blood required througnout this study was taken
from tae wing vein. Ihe feathers covering the wing vein region|
were plucked and the skin was sterilised with rectified spirit.
fne bird was toen put on its side on a stool and was secured
by an attendant by holding tue legs and wings with one hand.
and the neck wita tue otuer. A sterile uypodermic needle was
used to puncture tue wing vein and blood was collected direc-
tly into the penieillin vials/tubes containing the dried anti- |
coagulant. Approximately 2 ml. of blood was collegted from
€ach bird and mixed properly with the anticoaguiant.

A11 haematological tests were followed immediately

after the collected blood was brought to the laboratory.

1)3;ge No. 17




(3) ORLING TIME 3

Lthe tecumique desoribed by Varma (1960) was used

for tuis study. Pasteur's capillary pipette was used for

studying tae clotiing time. Ihe skin of the wing vein was
sterilised wita rectified spirit. After the spirit evapora-

ted completely, the vein was pricked with a pin and the Hlood
was allowed to flow out. IThe tip of the pipette was then pla=-
ced over the blood. With the capillary action, a b1ood column

of 3 to 4 inches was taken, tuen the capillary portion from

M. Seo. (Vet) THESIS, 1971

the pasteur's phpette was droken for observing the clotting

time,

TY,

vbservations were made at every 10-15 gseconds inter-
val, by breaking a small portion of the carillary tube for the

presence of blood clot. <Lals procedure was continued £i11 a

tain taread of clotted blood wss ohserved between the two

broken ends. Ihe time wanen tuis clotted Blood was ohserved |
first, and the difference from the asctual £il1ing of the oapi-
llary tube gave tne clotiing time.

——————

(4) HAEMQOGLORIN

__RAJENDRA AGRICULTURAL UNIVERSI

ibe haemoglobin estimation was carried out by Sanli

, taden haemoglobinometer.

| ue empty graduated tube was filled with N/10 hydr

, caloric scid upto the mark 10. Blood was drawn into the

3 = Page No. — T8,
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peasuring pipettie upto-thi 20 c.em. mark and was then care-
fully added into tue tube comtaining W/10 hydroenloric aecid.
ibe mixture was then taoroughly shaken, care being taken not
b0 form air bubbles. Llhe resulting dark brown fluid was then
diluted wita neutral distillied water until it matched with
the brown glass standard provided in the haemoglobinometer,
fhe naemoglobin value ﬁas read direotly from the scale in

percentage and in gus./100 g.e. of blood.

Clean, grease free microscopic slides were used for
making uniform blood film, for the differential count. The

smear was stained with the Wright's staining tecinique before

the count was made.

the modified Vright's technique was used for

'f:.n

staining blood films for the differential count.

fhe air dried blood film was fixéd in methyl 2lcohol
for three minutes and then flooded with the stain. After
one minute, the staln was diluted two folds with neutra)
distilled water and was allowed to stand for 30 minutes.

Counting of V.B.C. was done according to the

"battlement” system (1 m.m. down, 1 m.m. across and 1 m.m.up).

Page No. 19.
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A total of 200 Jeupcoeytes were counted in each case.

fae different leucocytes were choracteriZed acoor-
ding to the description given im Veterinary Puathovogy By “mith
and Jones (1970).

Throughout this study, the method described by Fatt
and serrick (1952) was followed. Lhe diluent was prepared

as follows -

Sodium chloride (Fafl) - 3.RE gms.
Sodium Sulphate (nhzse‘) - 2.50 gms.
Disodium n{drogen

phosphate (NapiPO,.12 320) - 2,91 gms,
Potassium aydrogen

pacspaate = Ce25 gus.
Formalin (formaldeayde 37¢) - 7.50 ml.
Netayl Violet 28 = 0.10 gm.

fhe above cuemical}s were dissolved in distiyled
water in the order preseribed as above and diluted to a tota?
volume of 1,000 ml. in & volumestric flask., After starding
overnigat, the solution was fi)tered through Whatman ¥o.2
£l ter paper and the pi was adjusted to 7.3 with alkali
(Ya0d) amd aeid (i01) solution.

Zhe Thoma red bloud cell (R.8.0.) counting pipette
was f£i1led with tae blood %o the 1.0 mark and the d{iluting

Page No.20,
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f1uid was sucked to tue 101 mark. Ihe mixture was allowed

to stay for 5 minutes. IThe blood sample waich was thus diluted
1 ¢ 100, was thon'nhaken in order to obtain an equal cell
distribution. Al1 the counts were made by means of improved
Neubaver haeloeyionetor. Clean, grease free counting chamber
and the cover slip were used. Lhe cover slip was placed on
the counting chamber so that it covered the entire ruvled ares.
It was ensured that the gontaot between the counting chamber
and the cover slip was we)l establisied. 1he first few drops
of the diluted blocd were discarded by dlowing into the plpettmL
fhe pipette was taen held in an inclined position and smaM?
drop of diluted blood was placed at the jumetion of the cover
s1ip and counting caamber. Ihe drop immediately passes under
tae cover slip by capillary attraction. Fvery care was taken
to ensure that no air bubble was ineluded in the chamber. The
cells were tuen allowed to settie for about 2 minutes before

they were counted under 40X magnification.

The R.8.Cs. were counted in 5 large squares, four
at the corners and one in the centre. Facd of the large square
contained 16 small squares, thus making the ares of 80 (16x5)

smal)l squares.

lhe leucocytes were counted inm a1} the 400 (16x25)
small squares. Llhe number of eryturceytes counted was pulti-
plied by 5,000 wuich the number of leugooytes in the 400 smal)
squares were mul tiplied by 1,000 to give the total red and
white cell count respectively. A)1 the cells touching the

e
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upper and toe jeft hand line of each square were included for
counting while those touching the lower line and the right

nand line of each square were not counted.

{be nucleus of the oval R.B3.0. stained violet and
the eoytoplasm stained the same colour but to a mueh less intene
sity. 8Since tue shape of the R.3.0. is s0 charaoteristic that
no difficulty could be experimnced in differentiating the same
from the Jeucoecytes. IThe gtuer waite blood gells stood dis-
tinetly wita thelir distinetly violet stained nuclei while the
eytoplasm took up very light stain.

(8) FRY
T

TURQOYIE SEDIMENZATION RAE (R.S.2.) AND Prow™p

Wintrobe and Tandsberg's method was used for ¥.7.R,
and P.C.V. estimation (Y¥introbe, 1956).

{he haematocrit tube was f1illed up to the 10 mark
at tae right side of tue scale, wita the jxalated blcods by
means of a pipette drawn from a glass tubing to such a length
that it can be passed to the bottom of the tube., The pipette
was passed to the bottom of the haematockft tube and an uniform
pressure was applied to the bulb of the rubber teat. Thus
the Dlood was forced out as the pipette was withdrswn., This
was done at such a rate that no bubbles of air could form in
toe tube. Iae tube was taen elosed by means of a rubher atop~

per to caeck evaporation of blood.

= i Page No. 22,
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Lhe haematoerit tube was then allowed to stand verti+

cally and the readings were noted at the end of three hours.

After the erytarocyte sedimentation rate was noted,
the haematocrit tube was centrifuged for 30 minutes at 3,000
r.p.m. Ihe tubes were taken outzine buckets and toe readings
were noted. IThe P.C.V. was expressed in percentage. The ren-
ding of "Buffy layer" was also takem and expressed in m.m./

100 ml. of hlood.

(9)

Hecropsy procedure recommended by Carter (1962)
was followed for the routine postmortem examination of the

Cu 10&9“3 °

fhe general condition of the body and other abnorma-
litles, if any, were noted. Ihe carcasses were 1a2id on the
tray with tueir ventral side up. A longitudinal incision was
givenz'im skin ventrally, and tue skin was stripped digitally
from tue bfeak to tue vent. Ihe abdomen was opemed by remo-
ving tae ventral wall and tae breast was removed by cutting
it forward on both the gsides tarough the ribhs and aumero-
scapular articulations with tae help of a bone cutter. Tae
organs were first observed in situ and then examined syste=
matically by removing from the neck to the cloaca. Gross
lesions observed in the organs were noted. Suspeeted materi-

als from tae different organs were collected for histopatho-

—
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=logical examination.

ihe tecuniques recommended in the Taboratory Manmnual
of special staining ILecimiques ( Coffim , 1953) for histopathod
logics)l examination were followed. <Ihe tissues were ocut in
small pleces measuring about cne c.cm. taking half portion of
nesltay and nalf portion of diseased tissue together for come-
parative study. Ioe tissues were first fixed im 107 formal=-
saline solution and tuen wasued in running tap water for 24
aours to remove taeegxcess of fixative. IThe tissue pieces
were tuen delhydrated in ascending grades of aleohol, eleared

in .xylol and embadded in paraffin wax. Sections were cut

at 5 microns.

Por staining Harris's haematoxylin and aleoholic
solution of Eosin Y were used as a routine in all the sections
unless otherwise stated. ILae sections were deparaffinised
in xylol, carried tarough descending grades of aleoho) to
water. Jlae sections after being stained with haepatoxylin,
excess of the stain was removed by 14 acid alcohol} were dehy-
drated through aseending grades of aleohol, and cowmterstained
with alcouolic solution of eosin. ihe stained sections were
tuen egleared in two caanges of xylol and mounted in D.P.X.
before examined microscopically.

ARROIC MPMBRANE (C.4.M.)

Dropped C.A.M. of 12 day 014 hen's embryo as per the
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tecanique desoribed by Merchant and Packer (1967) was used
for tais inocwlation. Eaeca of the embryonated egge were ino-
culated with 0.1 ml. of virus dilution rarging from 10~ to
10"9. After inoculation, the eggs were suaken to disperse
the virus uniformly, and were thenj incui bated at 3700 with

the ingculated area facing upwards, for 4 days.

After the incubation pericd, the eggs were chilied
overnigut at 4°. 1lue following morning, the infected T.A.M.

from each of the chilled eggs were harvested and examined

for the lesion.

RN
L2 2
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Ihe trarsmission experiments im the cuickens were
performed during the periocd between August, 1971 to Septem-
bﬁl‘. 19'n LB

fhe infected birds suffered from the acute form of
the disease. No per acute, sub-agute, or chronic form of the
disease, however, was observed. The disease became obvious
in 6 days post-infection with gharacteristic lesions. Tha'
birds waich were sacrificed in batches each day starting with
24 hours post-infection upto tne fifth day did not show gha-
rnctaiiatlo lesions of fowl pox, but the birds waich died or
were killed after six to sevem days of the artificial expo-
sure, showed typical symptoms and charagteristio lesions.

SYNMPIOMS s

Ihe infected birds appeared normal upto the second
day after infection. Pyrexia was noticed inm all the birds
exoluding controls on the third day. The body temperature
ronged from 106°F to 110°P. Zhe febrije reaction was of
uniform mature in all the inoculated birds but became normal
11=-12 days post-infection.

The other symptoms were observed chsracteristic
of the inherent form of the disease. In severe cases, rest-
lessness, inappetance and duliness were marked. ZThe affected
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birds were showing marked depression, debility and weakness.
Respiratory distress accompanied by rattling noise was noticed
in some of the affected birds (Pig. 7 & 8). The "(Qoular
form” of the dlsease was gharacterised initially by conjunc-
tivitis along with watery discharge from the eye. It was
observed in turee birds of batch number 3. The watery dis-
charge became purulent with the advancement of the disease,
The eyelids were swollen and closed due to a thick yellow
viseid discharge. Some of the birds having moufth lesions
were off-feed. Purulent discharge occluded the nasal passage
and the birds were moticed labouring for respiration with

half-opened beak.

HARMATOTOOY

Haematological pictures are presented in Table
f - IX. 7The average blood values of the chickens during pre
and post-infection period showed that the birds infected with
fowl pox disease showed a marked fall im total leucoccyte
count dbut there was an increase in the percentage of neutro-
phils, increase in red gell count in few cases and decrease
in red cell count in others. A slight decrease in haemoglo-
bin percentage, erythrocyte sedimentation rate in some cases

was accelerated whereas in few cases it slowed down.

ihe percentage of eosimophils and basophils de-
ecreased in the affected birds with slight ingrease in the
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percentage of monoeoytes. Zaere was a general decrease in
the percoentage of packed cell volume in the affected birds,
except in a few cases. Iymphopenia was recorded in almost

all tue infected birds.

81ight increase inm monocytes and body temperature
were found to be significant afier fifth day and onwards.

Clotting time revealed no appreciadle changes.

» M. Se. (Vet) THESIS, 1971
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TASIE VII.
Haematological Picture of Chickens (Bstek-I) Infected with P.P.Virus with Comtrol.

BTFET age Flod] 1eB.C. WD Co Ot Clot~|buftyl T
?b«ow at iitioniof bl-: per per glo~ & m.m. 1gell iting \layerilNeu
the time lof oot .i-l.»o.l.l. bin (3 ho-ivolumeitime m
of £imal {birdsfcolle-}(mill~ in T:a. in® {in
observat- otion.{ions ”.I s./ seco-1
don. ! A | .
70 = Pre-in- 2.58 32,000 10.6 7 2% 190
fection /
T - » 2.95 3C,000 11.0 9 s2 238
T2 . - » %.82 22,000 11.6 12 27 252
87 I* Post- 2.55 20,000 10.0 8 24 180
infeo- 3
ﬂﬁgo
uq 0.. . ‘.u.. ‘.ﬂ. “iﬂ. ".al “Ib. ‘.u. -..UU ‘lﬁ. ‘.“‘ b ‘.u. “a. ..ﬂ.
89 I " 3.07 13,000 10.4 9 34 248 1.2 55 40 0 3 2
3 O bl ‘.a' ..'u‘ u..w ° “.u [ ..“ L J "u L ] “.u L ‘.u. '.u L ] ‘.u L ] ‘.B ® !.ﬁ L
91 I " 3.09 10,000 11.0 10 32 252 1.2 45 49 0 3 3
92 ¢ . 3.75 24,000 11.4 12 28 256 1.2 350 62 1 4 3

® denotes infected. ** genctes control. N.D. denotes mot boun._

Remarks $- Birds were imoculated with %he P.P.V. at the age of 85 days. Haematological
observation was made every 48 hours begimming 2 days post-infection.




$ABIE VIII.
Haematological Ploture of Chickens (Batoh~il) Imfected with u.m.ﬁﬂsu with Control.

: bawu. mw»of yi__ Differe
mem. i c@l ng ilayeriNeut-ilLymp
(3 bo- 435.”«”". _»u% roph-jocy

ursi. Mnuu EM?P 11s.

ee - Pre-in- 1.87 28,000 6.8 10 28 245 1.2 25 65 O g 2

fection.
92 - - 2.97 26,000 3.0 9 31 253 1.2 3] 63 2 3 1
99 I* Post-im- 2.10 14,000 7.0 9 50 240 1.2 40 54 O 2 4
fection.
ag o.‘ " ’.ﬁ. .Ou e “.u. u.u. mla ® u.u e -.u L uld o ﬂ.ﬂw L ‘OB L] ulul "ﬂ L

100 I “ 1.58 7,000 12.2 12 28 255 1.0 57 3 O 3 4
100 c " %.0. ¥D. ®D., ND. KD. ¥D. BD. KND. NED. ND. K.D. F.D.
101 - 2.13 14,000 10.2 12 25 252 1.2 &5 51 0 2 2
101 ¢ = %D. ¥ND. NDP. ¥D. ND. NXD. ND. ND. ND. N.D. HED. N.D.
102 I ] 3.48 18,000 12.4 9 33 242 1.2 46 46 O & 4
102 ¢ ® ¥.D. HN.D. &DP. MN.D. ¥ND. HED. ¥D. ND, ND. F§D. NED. E.D.
103 I " 2.60 11,000 11.0 11 27 280 1.2 87 3 O 2 5
103 - C » §.b. ¥.». ¥ND. WND. ND. ND. ND. ¥X.D. ND. K.D. F.D. F.D.
104 I . 2.85 8,000 8.6 12 24 252 1,2 s 40 0 3 3
105 ¢ " 3.08 28,000 9.2 9 30 255 1.0 29 65 O 4 2

"o ¥ denotes Infeot. *V dencies oontrol. N.D. denctes Rot Gone.

Remarks t- Birds were inceulated with the P.P.V. 2t the age of 95 days. Haema tological
observation was wade every 24 hours beginning 4 days post-infection.

e

of£°0N @




LABXE IX.
Haematologiocal Pleture of Chickems (Batoh-III) Infected with P.P.Virus with Comtrol.

19 pd ageiCond-iPeriodiR.B.C. V. 8.0, BO=1E, .. iPac
:punw at iitioniof bl-! per £ per iglobini m.m. Leell
the time of lood .m.s.n..?n.u. oq- (3 ho-ivolume
of final v»lumoouu?. mill-4 1 urs). “»u .
observa- | otion.{icns) { Ple
dion. | 1. .|
fection.
104 = " 3.03 28,000 9.8 10 31
120 I* Post-in- 3.34 12,000 8.5 10 27
fection.
120 Che - N.D. N.D. K.D. BN.D. N.D.
121 I " 2.72 12,000 B.8 10 30
121 ¢ b B.D. N.D. N.D. NE.D. R.D.
122 c b ¥.D. N.D. K.BP. ¥%.R. E.r.
123 I " 3.05 8,000 10.7 8 32
ﬂ ”“ a ' n.ﬁ. uﬁﬂ' “.w. u.ul a‘u.
124 I ® 3.10 15,000 11.0 10 33
124 ¢ " ¥.D. N.D. ¥.D. MDD, D,
125 I . 341 12,000 10.9 9 32
126 ¢ W 3.00 24,000 9.6 10 30

LC10
17
m%h.n
in
B~

220

242
225

H.D.
248
N.D.
- 267
F.b.
222
BB,
27
¥.D.
260
246

sutly) _ Differential cour
layeriNeut-:iymph-]3aso~(Fosi~] Homo-
iin € lroph~ doytesiphilsinoph-fcytes.
£ ”H.-‘M’ i1l1s.
1.2 27 65 1 5 2
1.0 31 61 2 5 1
1.2 41 53 0 ) b |
E.D. BN.D. D). ¥.D. ED. N.D.
1.2 56 39 0 2h 5
¥.D. W.D. ND. ¥%JD. E.D. N.D.
1.2 44 5 1 2 3
¥.D. ¥N.D. ¥.D2. E.D. N, D. N.D.
1.2 62 3 0 2 S
¥.D. KD, ¥r. ¥D. ¥D. R.D.
1.2 44 50 1 2 3
N.DP. N.D. ¥.J. N.D. N.,D. N.D.
1.2 s2 42 0 3 3
1.0 25 68 1 4 2

*LEOy eFug

® denotes infect.

Remarks : - Birds were fnoeulated
cheervation was made

“* denctes control.

every 24 aours begimn

M.D. denptes not daone,
with the P.P.Y. at the

age of 110 days. Haematelogical

ing 10 days posti~infection.




RAJENDRA AGRICULTURAL UNIVERSITY, M. Se. (Vet) THESIS, 1971

GROSS IRSIONS IN YLIVE AND KILYED CHICKENSS

Gross pictures are presented in Pig. 1 to 8. On
sutopsy, the birds presented chiefly inflammatory and mecrotic
lesions when examined six days post-infection.

The gross lesions were nodular and necrotic in

nature. The lesions were predominantly confimed to the cu-

taneous regions. fhe nodular lesions and exudative changes

in the lungs appeared to be outstanding feature with the loeal
(P.P. Vagcine-gcum-challenge strain) virus. The virus showed
dermotropisa as evidenced by lesions in the skin, comb and

wattles.

Control birds were negative for any lesions of the

disease.

No characteristic lesions were gbserved in birds
sacrificed in the initial stage of the infection but the
1esions developed fully in the birds sacrificed on the sixth

day and subsequently thereafter.

(1) gutaneous fory *

In tae "Cutaneous form", wart-like nodular erupt-
ions were observed on the unfeathered parts of chickens, and
diphtheritic membranes appeared in the mouth. Ihe lesions
practically covered the entire unfeathered skin of the head

0y Page No. 58+




(Vet) THESIS, 1971
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RAJENDRA AGRICULTURAL UNIVERSITY, M. Se.

ineluding the comb, wattles, face, eyelids and corners of
the mouth ( Pig. 1 t0 3 ). In ome case (3%) similar lesions
but minute in size were detected around the feet, on the
digits, webs, near vent, and under the wing. Ihe eruptions
were numérous in number and measured approximately 2 m.m. to
3 m.n. in dlameter and few were as large as 10 m.m. ZThe erup+
tions were gradual in appearance and increased in size with
the advancement of the disease. At firs¢, the nodular erup-
tions were small and white in colourj they rapidly increased
in size and became yellowish in colour. In few cases, e10991¥
adjoining lesions coalesced together and thailargor develop~
ing lesions were found to be rough, and grey or dark brown

in colour.

After about two weeks, the lesions became s]lightly
heemorrhagio which later on underwent a process of desigeca-
tion and resulted in scab forpation. The scabs dropped off
in 20 to 26 days. Im some of the uncomplicated cases this
process ended with the desquamation 61 the degenerated epi-
thelial leyer leaving bdbehind a scar tissue. When the imma-
ture scabs were removed, a moist, seropurulent exudate was
observed underneata covering a bleeding, granulating surfacge.
Different forms of the disease produced are presented im

hbl. x - XII-

(11) Houth form »

lhe "Mouth forms" showed whitish, opaque, s1ightly

PR —,
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RAJENDRA AGRICULTURAL UNIVERSITY

elevated nodules over tae wucosa of the mouth, oesophagus

and erop. It rapidly inereased in size, coalesoing %o begome
a yellowish, cheesy and necrotic material which later on brea-
me ulcerated (Pig. 4).

(111) Qowlar form ¢

This was characterised imitially by a #tery dis-
charge from the eye, due to conjunctivitis which in course
of time became purulent (Pig. 6).

Lfhe cutaneous form was commonest, and accounted
for 85 percent of te cases. Uhe ooular form of the disecase
was observed in approximately 9 percent of the birds, and
the rest of six percent of birds suffered from the moufth

form.

(iv) Gross=-pathology *

On autopsy, liver was slightly enlarged in nost
of the cases. Greyish discoloration and fragility were noted
in some of the cases. In some mecrotic areas were also seen.

ihe involvement of spleen was variable. In few
ocases, spleen was enlarged about one and one-ialf times from
the norma}). Ninute greyish spots were seen all over the
enlarged surface of spleen.

In most cases kidneys suowed s1ight enlargenent

Page No. 40,




RAJENDRA AGRICULTURAL UNIVERSITY, M. Se. (Vet) THESIS, 1971

with 1ittle fragidity. Pathological changes in the digestive
tract were noticed in only few cases. IThe lesions were most-
1y confined to the upper digestive tract.

Cesophagus and corop showed numerous minute nodular
eruptions in the mucosa. Deceper layer seemed to be unﬂaiasoc.

Tungs were congested and consolidated in most of
the cases. PFew slight haemorriegic areas were seen in some
of the lungs. Iracuea contained little frotay mucoid exuda-
tes im its Jumen in few cases.

Heart suowed slight enmlargement and congestion in
few birds{ Table XIII to XV ).

Page No. 471
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TABIE XI.
Chickens (Batoh-II) showing Different Forms of F.P. after Artificial Infection.

] { ]
Bird No.{ Sex [Time of sac- Cufaneous £ Mouth form m|oocwmu noﬁa» Mixed form
rifice (no.of!l Skin a Pn*onu {
days post-
HHNOO# u.ouc b‘
i I L 1
B-T9 P 4 - - - - o -
B-53 ¥ 4 = - - - l "
B-56 P 6 + - S - = o
B-57 F G + &= + - 2 &
B-58 P 7 4 & + - N L
B-59 M i - < +4 - - -
B-60 P 8 e - ++ ++ - -
B-65 M g et - ot . . -
-~ denotes no lesions.
+ denotes mild.
++ denotes severe.
+++ denotes more severe,




TABIE XIIX.
Chickens (Batoh-III) showing Differemt Porms of P.P.after Artificial Insemimation.

“E No.f Sex —“ﬂlﬂ of seo- ” Youth form m Coular foom! Mixed form.
mnph»on {no.of & |
ﬁ””muaﬂwnu ~ tw
B-62 | 10 +ot - e - - -
B-T8 4 10 *+ = - - ] -
B=-77 F 11 * @ +e - - -
B=76 ¥ 25 *+ - g - - e
B-75 ¥ 12 . ” - o 4+ i
3-T74 ¥ 12 s - -+ - - -
3=-T3 4 13 b < b - e -
B-T2 4 13 e l__.b,.. ¥ - - -
B-T1 P 14 - » - - v %
B-70 | 14 4 - T - - -
B-69 4 15 -+ - -t - - -
B3=68 | | 15 ++ o 4 - - -

+ denotes mild.
++ denotes severe.
+++ denotes more severe.

ey
m - denotes no lesions
&
E N
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TADLE XIV.

Chickens (3atoh-II) showing Gross lesioms im Different Organs of the Body after
Artificial Infection.

Bird uo..n Sex ~a»:o of sac~- m Iiver w Kidney m Heart m Spleen n Digestive tract.; Tungs.

s e st by |

m infection. M _ m ‘w . h w._
3-79 P 4 - - - - - -
3-53 ¥ 4 - - 2 d - -
B-54 P 5 - - - - - e
B-55 P 5 - - - . A o
B-56 P 6 = - - - - 2
B-57 ¥ 6 - - - - - “
B-58 P 7 - - 4 e g o
3-59 ¥ 7 - - - - - .
B-60 P £ e @ - + & e
B=61 F 8 b + - - @ b
B-63 4 B o e - S & i
B-65 ¥ 9 +*+ “ - - S ++

g - denotes no lesions.
m + denotes mild.

++ denotes severe.
m. +++ denotes more severe.
W ++++ denotes very severe.
.
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RAJENDRA AGRICULTURAL UNIVERSITY, M. Se. (Vet) THESIS, 1971

HISIgPA SHOLOGY 1

Histopatihological pictures are presented in Fig.
9 to 23-

(1) Skin ¢

The skin nodules revealed necrotic changes im super-
ficial epithaelial layers, resulsing in complete loss of cellu=-
lar details. The underlying epithelial cells showed proli-
ferative changes with marked distension, "ballooning" of
individual) cells. ©Some of these cells, revealed the presence
of globnlar, refractile inclusion bodies. Pyknosis and ecce-
ntrical situation of nucleus was seen in mamy of the epithe-
1ial c¢ells. ZThe dermal dlood vessels showed congestion along
with lymphoeytic infiltration, and were severely engorged.
Keratinisation,distortion and disintegration of the dermal
tissue with diffuse lympuccytic infiltration were observed
in most of the advanced cases. Vacuolation of tae epidermal

epithelium was also well marked in the affected skin (Pig.
9 to 11).

(41) xiver @

The hepatic cords appeared distorted and disorga-
nised. Degenerative gnanges were marked in the phepatic

lobules. PFooal and diffuse necrotic areas were seen surrounddk

Page No.

48.



ERSITY, M. Sc. (Vet) THESIS, 1971

RAJENDRA AGRICULTURAT. UNIV

|

by reactionary Zones. In some cases, lobular architect
was lost and perivascular areas were ogoupled by lymphocytie

{nfi1tration (Fig. 15 & 16).

(111) Iungs @

fhe architecture of alveolar walls were broken
at several places. Alveoli were distended mostly with red
blood ecells. The walls of alveolil had become tainner at some
places. Severe congestion along with pneumonie changes was

noticed in several cases (Pig. 12 to 14).

(iv) Kidney @

Peritubular and periglomerular cellular (lympho-
cytic) infiltration was seen in some of the cases. Affected

kidney showed focal mecrosis in several areas (Pig. 19 & 20).

(v) 8 8

81ight degencrative cnanges along with congestion

were noticed in spleen ( Pig. 17).

(vi) Zesiis s

S1ight infiammation was observed (Fig. 18).
Wioroscopioal lesions are presented in Table XVI to XVIIL

Page No.
49,
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IABIE XVII.

Chickens (Bateh~I1) suowing Microscopical lesions im Different Organms of the Body
after Artificial Infection.

-

ifice (mo.of

Bird uc.m Sex mﬂ»no of sac~ M Lyver M Eidney m deart m Tungs m Splaen munm..-«:aM Srin (Com
“ﬁ’m- s ! { m m treot. & wattles).
% h»- ection). » L“ m _M : u M

B-T79 » 4 - - o~ - - - -
B-53 4 4 - - - o ”- - -
3-54 b - - - - - - -
3-55 ? b - - - - -~ - o
B-56 ¥ 6 o - = * + - v
B.57 4 6 - - - + = - ++
B-58 ¥ 7 - - - + - - ++
B=59 ¥ 7 = - - ot * = +++
3-60 P 8 e - R 44 - - e
3-61 ¥ 8 et - - Ers - - it
8-63 P 9 - - - -+ - - -+

5 | 9 t4 - - R - - EEas

+ denotes mild.
++ denotes severs.
+++ denotes more severe.

B=§

7]

< = denotes no lesions
=

&

&  ++++ demotes very severe.
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(1) @ross-patiology *

The ghorio allantoic membranes infected with
F.Po virus suspension ranging from 10~3 to 10"'6 dijutions
Showed gongestion and sligat oedema. IThe C.A.M. infected
with 10'7. 10™8 and 10™7 a41utions revealed no appreciable

gross lesions. Conirols were nagative for any gross lesions.

(11) Hist ' 2

the eellular lymphooytic infiltration along with
oedematous changes were well marked turoughout the zome of
ectodern, mesoderm and emtoderm. At some places, areas of
congestion along with perivascular lymphocytic infiltration
were ohserved. Many of the ectodermal and entodermal cells
were vacguclated, resulting in loss of cellular detalls at
some places. Exudative cnanges were also seen. C.i.l. from
controls and C.i.. infeoted with 1077, 1078 am 1077
dijutions showed mo remarkable pathological chamges (Pig. 21

to 2%3).

MORBALIEY RAZE

Mortality rate is presemied in Zadble XIX. 16.6
percent of infected birds died in batoh~II and in bateh-III
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due to P. P. disease. ihere was no mortality recorded in
batoh~l. ZThe general mortal ity in male affected chickens

was 0,80 percent whereas in female birds
. 44,88 percent. '

it was approximately
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'DIHOUBSIOI ARD CONCLUSIONS,

méentally has beep observeq, Probably due to the change brought
in the virus Quring the 1abaratory adaptation. Goodpasture
(1959) réported that lesions in birds experimentally infected
with a mutant strain of fowl pox virus, differ gonsiderably
from tagse caused by classigal ueld‘s‘train.

ine results obtained in this study are duve to
infeetion of W.X.H. chickens of 2-4 montas age with the loeal
virus strain (Livestock Researcu Station, Bihar, Patna).

ihe symptoms observed were dullness, drowsiness,

rise of temperature, and restlessmess in few. In general,

the birds wrre off<feed. The temperature of 211 the inooula-

ted birds saowed a rise of 2-3°F on the 3rd day and gontinued

almost upto 11th day. 1Ihe characteristic cutaneous form of

lesion appeared on the 6th day after the birds were experi-

tally infected. Lae macules turmed quickly to papular
mentally .

t=infection vesicles were
8th to 10tu day pos
form and by the 8

' Some of th® yesicles were observed to coalesge witha
Lorued.
e t vesioles resulting into large diffused lesions.
the adjacen

e very resiless and saowed signs
were gbserved to b ¥ |
The birds

Taree birds whica were observed to

4 distress.
rasdeatid of the disense, exaibited watery

show tae "Oeular form"

—_—
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Lhe results gbtained in thnis study are due to
luoetlan of Wol.d. cuiotens of 2-4 montas age with the Joeal
virus strain ( Livestock Researca Station, Bihar, Patna).

Ihe symptoms observed were dullness, drowsiness,
3,71‘1!0 of temperature, and restlessmess in few. In general,
lfh birds were off-feed. The temperature of all the inocuwla-

[M birds saowed a rise of 2.3°F on the 3rd day and continued
Phe characteristic cutaneous form of

%
‘Unost upto 11tk dsy-
6th day after the birds were experi-

ll"hll appeared on the
{i"‘lhny infected. Lhe macules turned quickly to papular
3

g vesicles were
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'}%‘d Some of the yesicles
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raree b1
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- DISCUSSION AND CONCLUSICONS.

& considerahie difference in the nature of the
disease ogcurring naturally and the disease produced experi-
meéntally has been observed, probably due to the change brought

in the virus during tue laboratory adaptation. Goodpasture
in birds experimentally infected

(1959) reported tnat jesionms
with a mutant strain of fowl pox virus, differ considerably

from taose caused by classigal field sirain.

Ihe results obtained in this study are due to
infection of W.L.H. ghickens of 2-4 montias age with the loeal
virus strain (Livestock Research Stationm, Bihar, Patna).

The symptoms observed were dullress, drowsiness,

rise of temperature, and restlessmess in few. In general,

the birds were off-feed. The temperature of a1l the inoomla-

ted birds saowed a rise of 2-3°P on the 3rd day amd continued

almost upto 11th day. The characteristic cutaneous form of

lesion appeared on the 6th day after the birds were experi-

mentally infected. Ihe macules turmed quickly to papular

form and by the 8th to 10tu day post-infection vesicles were

formed, Jome 0f the yesigles were observed to coalesce wita
gm' adjacent vesioles resulting into large diffused lesions.
Ihe birds were observed to be very restless and saowed signs
of respiratory distress. TIaree birds whica were observed to |
gsaow tae "Ocular form" of the diseuse, exaibited watery
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discharge from the swollen eyes. 2Ihe discharge turned puru-
lent, talok and viseid with the advancement of the disease
which resulted in closure of the eyelids. By the 15th %o wsq
day from the omset of the disease, the vesicles progressed
to scad formation. Inoculated birds showed a tendency to
return to feeds after the pyrexia stage was over.

Reduction in egg produetion conid not be recorded
as the incculated chiockens were not layers.

In the presemt study 85 percent of the inooulated
birds showed cutanecus form of the lesionsj 9 pereent of the
birds showed ccular form of the lesions and tue rest aceoune
ted for the mouth form of the lesions. The different forms
of the disease observed were probably due to (1) the change .
in the viral infectivity because of maintaining the virus
in the laboratory comditions for a long period of time and
due to (2) the individual response of the inmoculated chickens.

the fowl pox inoculated birds revesled marked
leucopenia with a high degree of n¥tropnilia. As a gemerel
rule, lymphooytes were reduced in all the infected birds.
ihe infegted birds wiickh saowed ingrease in the R.B.C. count
ard idb. percontage also showed a highker erythrogytic sedi-

mentation rato.

The percentage of eosinophils and dasophils decreg-
sd€ in the affected birds whereas monccytes were s)ightly
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increased. A genera) decrease in the percentage of the

D ———

packed cell volume was observed in the affected birds but
it was not constant. Clothing time of blood remained un-

changed.

Ihe increased percentage of neutrophils could have

i been due to reaction to the infection by the host. ITympho-
penia might have been simply because of meutrophilia and
leucopenia was due to the result of inappetance, amd debility.
Furtaer, the virus might have a depressant action on the
haemopoletic system. Slight reduction in haemogiobin content
may be due to disturbed appetite during the course of the

» M. Sc. (Vet) THESIS, 1971

disease.

—

Pindings of this study are similar to those recor-
ded by Blount (1947) so far the leucooytic pleture inm expe-

L UNIVERSITY

e

rimental cases is concerned.

Schalm (1961) said tuat leucopenia was common to
most diseases caused by viruses, waich have beem also confir-

CULTURA

med by this study.

Tae affected birds on the postmortem examination
presented mainly the inflammatory and neerctic changes. Im
the present experiment, no cbaracteristic lesions were obsere
ved t411 five days post-infection. Ihe lesions appeared

RAJINDRA AGRI

———

from the sixth day onwards.

The "Cutaneous form" presented wart-)ike nodular

|
n
| s Page No. 583




including comb, wattles, face, eyelids, earlobes, and corners
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@ruptions on the unfeathered parts of the body and diphthe-
ritic membranes in the mouth in the oral form was seen. The
lesions almost covered ‘tho entire unfeathered skin over head

of the moutia. Charagteristic ocutanecus lesions as described

in text books were observed.

In the "Mouth form", whitish, opaque slightly
elevated nodules were observed over the mucosa of the mouth,
oesophagus and crop waich contained yellowish, cheesy and

negrotic material.

Ihe "(gular form" was charactrrised by a watery
d@ischarge in the eye due to conjunctivitis which later on

surmed ¢o become purulent.

Maecroscopic examination of liver showed slight

enlargement, with greyish discoloration and palemess in some

of the cases. Necrotic areas were also seen in few. Spleen

was enmlarged in majority of the cases possessing minute grey-

ish spots. Kidney was enlarged in most of the cases with

sligat fragility associated with areas of diseoloration.

Iungs grossly siowed areas of gongestion and gon-

solidation in 60 percemt of the cases, assoclated with s)ight

haemorrhagic patobes over the air sacs. In case of, birds

suowing respiratory distress, tue trachea was filled with

mucus exudates. leart was enlarged with prominent coronary

Page No. §9,
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blood vessels on its surface.

The skin nodules revealed mecrotic changes in the
superficial epithelial layer, resulting in complete joss of
cellular details. Ihe m.ﬁ,m epithelial cells showed
proliferative cuanges with marked distension or "ballooning®
of the individual cells. Few of these cells revealed the
presence of globular, refractile inclusion bdodies due to whicl
the nuclei were pykmotic and eccemtric. The underlying stro-
mal elements were oedematous and there wepe pregence of kera-
tinization, distortion and disintegration of dermal conmmecti
tissue with diffuse lymphoeytic infiltration. Vacuolation
was well marked im epidermal epithelium acecompanied by engor-
gement of dermal blood vessels.

In liver, disintegration of hepatic lobules, attruuT
negrotic areas surrounded by reactionary 2omes were seen in
some of the cases. ILoss of lobular architecture, focal _
necrosed areas with disintegration of hepatie cords auochtaq
with lymphoeytic infiltration in perivascular areas were
significant features in some of the gases.

Parencaymatous focal degenerative and disintegrative|
ghanges of the kidney associated with peritubular and peri-
glomerular cellular (lymphocytic) infiltration were the sig-
nificant lesions which might be of some diagnostie value.

In few cases, Spleen showed severe congestion.

In lungs, the arcihitecture of alveolar walls were

T Page No. 80,
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broken at several places and thinness of alveolar walls
were marked at several places. Severe congestion along with
pneumonic changes ware the most significant feature moticed

in about 60 percent of the affected birds. It could be
deduced that the birds after losing resistance que to the
disease might have got secondary bacterial invasion leading
to the respiratory trouble. Access to other baoterial infee-
tions may be due to debility, weakness, loss of body resis-
tance owing %o viral invasion. Congestion along with slight
degenerative changes im spleen might be due o acute viraemia.

Mortality rate was %53 percent in mele birds and
14423 percent in females. It shows that female birds had
less resisiance than tae males due to whaioh the former has

recorded higher mortality.

Ihe cghorio allantoic membranes infected with P.P.
virus suspension ranging from 10"’ to ‘l()"'s dilutions grossly
showed congestion amd slight cedema but higher dilutions
than this had mo effect on the C.A.M.

Mieroscopically, the C.i.M. revealed geljular
lymphoeytic infiltration, oedema, congestion, perivaseular
lymphocytic infiltration, vacuoclation im ectodermal and
entodernal cells and exudative cuanges when virus dilutions
of 1072 %o 10‘" were used. Similar observations about the
jesions produced on the C.A.M., have been made by several

workers as recorded earlier,

Page No. 61,
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AvAJALVIN D A AGRICULTURAL UNIVER

SUNMNARY,

1. Blood of 33 unvaccinated V.I.H. chickens of hoth
sexes of different 4ge8 was examined both before and after
experimental infegtion.

2. {he caickens were experimentally infected with a
1ocal strain of fowl pox virus (Iivestock Researoh Station,
Bihar Vaceine~cun-ciinllenge strain) by the skin scarification
method in differemt batches.

3 Three groups each of 0-12 chickens were experi-
mentally incculated with two control birds inm each group.

4. Inceulated birds began to show elinieal symptoms

viz. rise in temperature on the third day post=infection,
by 2-B°P., lachrymation, discharge from nostrils, inappetance,

depression and weakness.

5. fhe cutaneous form was observed to be the commonest
(85 percent), with 9 percent ocular and 6 percent mouth form.

6 Haematological studies were carried out in all
the groups right from tue comméncement of the experiment.

(a) Decrease in haemoglobin, variable red cell count,
F.8.R., and packed cell volume were recorded.

{(») Teucopenia was the significant feature found in

all the affected birds.
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() ZThere was siigut inmcresse inm the percentage of
monocyte witih deorease in eosimopnils snd basophils.

() The aifferential count showed marked neutrophilia
and lymphopenia.

7. (a) ZIungs were severely comgested along with other
pneumonic changes.

(b) he skin modules revealed degemerative and mecrotic
changes in the superficlal epithelial layers resulting in
tae complete loss of ceMiluler details. Fpithelial cells
showed proliferative ghanges with marked distemsion of cells
revealing the presence of globular, refractile inclusion
bodies. FKerstinisation and vacuolation in epidermal cells

were clearly marked,

(¢) Iiver showed meorotising and degemerative changes
along with lymphooytic infiltration around blood vessels.

(d) Eianey snowed degenerative changes and periglomeru-
lar and peritubular lymphoeytic infiltration.

(e) ESpleen was congested.

(£) 1Testis was inflamed.

(g) This strain of virus though dermotropic has also

saown pneumotropic characteristiocs.

(n) The age 414 mot have any significent effect onm

R~ Page No. €%,
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histopathological or haematological changes.

8. Tae mortality rate was observed to be higher in
feunale birds.
9. the chorio allantoic membranes infected with tais

virus revealed vascular, oedematous, exudative and degenera-

tive cuanges.

6N
* %%
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