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CHAPTER - [

LEIBODUCTION

Rinderpest is a disease of entiquity and vas one of the
foremcst causes of death in ruminants, partioulsrly cattle smd
buffalch, in 4gla snd Africa.

This nalady wes prova.ent since tim(immriul and cattle
mortality from this disease was 80 extansive that agrioulturel
sperations had frequently to come % & stand still resulting in
periodie vigitation of famine. The Covernuent of Indis was so
much concerned that they thought 4t necessary to constitute a
Soyal vommiseion, "The “attle Flagus “ommission m the yoar
41867 to exsnine ways and sesns of prote:ting sattle from the -'-?1
ravages of thls digease. 48 & recult of its labaurs and socording |
%o its recommendationf the Imperial Hacteriological Lgloratory
(now called "Indisn Veterinary Yesearsh Instituts’ % ceme into
being .to undertake sﬂti-uﬂc experizental work for the control of
this dissase and the wvetarinary departments were started for the
fisld comtrol of %rput. “prra and snthrax.

Paring the first faw decades,the most popular - control
=method ves imsmunization with imsune ssrum and serum slmnltaneous
inouiations.

“bout the year 1930, the adaption of rinderpest virus to
the goats and the demumstration tha® such virus could be used
without the supportimg doss of gerun for actiwe immunization of
cattle in the fisld opened up the poasibility of large scale active
immunization compuign in Indie and other countries where the
rinderpest was & problsa. peE) aa



vaceination against vinderpest 4in given up, the future population
of oattls 1s bound in the course of some decudes to be naturally
far = re susceptible to this disease than the present strain of
cattle. Under such clroumstances, the possibility of such & highly
susceptible cattle acquiring infection from sheep amnd goat adapted
virus mey not be totally ruled out. |

However, W May say thst the protles of rindsrput‘mngat
sheep and goats which forms a ujor. part of total Indisn liwe-stook
1.0. 608 nilllons goats snd 40.2 nilidons sheep (sosording to
1961 census) is not negligible and therefore it merits & sericus
study even on iﬁ own secount. It would not be out of plase to
mention here that the disease of sheep and goat in genersl did
not $ill,recantly, recsive the attention they deserved, which
wera no doudt partly dus o the difficulties in erriving at a correct
dilagnosis.

~hesp and goats play & very imvortant role in the cwnémy of
our country and ’1t is of greatsr importance for India than for the
mogt other countries of the world that they should be protactsd
from disespes partiouiarly from rinderpest in which mortality hes
tesn recorded to exeeed more thun 70 to %# (D'Costa 1933 ).
However, rate of sortality viries in goata depending upon the
struins of virus invelved, its virulence, the reslstance, eeason,
age and trsed of the animal concerned.

Of ocourse, w good dui of wrk has been done on the incidence,
etiology, immunity, vaccine production, control and also on the
pathologieal uspeots of this disegse mostly in cattle, tut
literature aveilable on the symptoms, husmstology and histopathology
of this disesss in gan( iz m\ly, Peagre.
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: Erisf sscounts of its outireak as 1t ocwrslin goats ars to
te found in the writings of sush early worksrs as Uslsmbos(1P61),
Shisold (1063), Kook ,(mm}"’ﬁp.m {1926) all working in ocountries
outside India.

In India, iteelf, Hallen, as far back as in the year 1271,
mentioned the infeotivity of the tull virus for gostses “liver
(191237 workin; in U.’. veported ccourance of rinderpest in sheep
and goats with the higher mortality rate in the latter. Sdwards
(1927) and Cooper (1931) D'Vosta et.al. (1936) and ihanda (1952

. peportsd occursncs of natursl outlresks of this dizsase with &

moderate rate of nortality.
it nsede no emphasis that in order ¢o understand the disease
processes, s knovledge of pathologleal change is indispensitle.
“liniocal sysptoms end related histopathological changes at
differsnt stages of a disesse, leadd to clearer wnception regarding
the various puthologieal shenomens walsh in turn would help in the
sorrest diagnosis of the dhueyu,’. ‘
s e o vine ot the-sanetig-o
&Th. present study was ,{tmda an, : £
Heeretusd, on olindoxl manifentations, heematologiel ploture and
.po.ﬁablogiul shanges due to rinderpest in gauza«,\ig the plainsy
inoculated vith freese~dried goat adapted vacoine sirain of
virus end efforts were made to correlate the various findinge.

BoRREIRde iy



CHAPTER 11X
HISTORXOAL AGCOUNT

when wa look baok on the available 1iteratures on rinderpest,
ne doubt, 4%t is found thet Plenty of vork has been done on this
iaportant dlssase meinly in the troplesl and subirepical muntries
but most of it are cn the immunvlogiosl sspacta, there belns
extremely few works ca the clinical symotoms bistopathology and
hémtulogy of fthis dissases, and that too vary few with respeot
to shesp and ;0ats.

ihe histopathologizsal and Buszatologieal work Mthorta
reported in the literatures Yy various suthors has teen reviewed
briefly and the detailed reviev, however, wuld bs done in the
respective diapters along with the desoription of these changes
observed during the courss of this investigation.
‘ Agvitach (1764) narrated smainly the histopathologieal
changes due to rinderpest in bovines in the digsstive tract.
Yerlach (1873) and “emser (1873) gave macrcasople as wall as
mieropie leosions caussd uy this disuuazzw L j"‘-f?""*""“

in &zypt ~rlong and Ball (1908) veported a ayetematis
deseription of the hilstopathiology of this diesass studies inm -4he

= W of natural out-bregk a5 well as saorificed after

artifiolal infection .

“hned “hefly - ‘ay (1918) and Zobberstein (1929) drew sttention
to the changes produmd by rinderpest virus/\on%h of the
heart and on nervous system respestively.

e CaAAA e

Histo- pathologloal aecount of & chronis form of nlad);{m

alan given by Yavanelies (1922).



Gerlach (1933) stuiled the differsnce in the histossthologisal
changes mmm"\m dying of this dlsease alone, with those
dying of infeotion complicated with piroplasmosis. ;

Fukehina (1934) and Fusshime and Aiyeint (1935) deseribed
those” anges in liver snd splsen respectively studying on calves
artificlally infected with this disease. Mornet,?,et &l (1942)
disoussed the diagnostic value of lesions of the abomusun and
1leo=csacal vulve in rinderpest on sxperinmsntally infeoted
calves at ¥aney % Uaser,

Ehera (1955) studied snd digsissed in deteil the histopathelogy
of different organs :tnltuud artifloially with different astrains of
this virug including that sesn in goats infested with the ioat
sdaptod viruse Hgurer et al (1935) pawe & detalled desoription of
almiul symptoms, histopathology and hesnatology of this disease.
these oiarmt:lnna were bused upon natural csses of this dlesase
inhumerous fleld outiresks in cattle in squatorial frics and &
large number of experimental ocuses, %00, of which =linicsl,

~ huemotologiosl and masp& records were sainteined. ‘n—theyewr
L1856 Tuptry atusd$lende
lnfautth, goat end rabbits in french “est 3&1&-%& made gnA’

)m important etudy of the lesione as pseen

anothar important study in the ssme ysar on haematology snd histoos-
thology of rind-rgut with apeolsl reference to the celiular
nelusion bodles in tids disease of, Looritore—-

Hecords are also svallabls of thls fmportant iigesss
comring in sheep and ;oats from different parts of India ss well
as from ou'side this country. fogers (1900) refers to an outbreak
of cattle plague 1in the Himalyes waich was lntroduosd into two
villages by infected gosts with wost deplorabls results,
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Lingard (1903) otservad a black hask oontrasting rinderpest
and succuming t0 1t at Auktsswar, and Yartner (192)) sonpidered
goats of such impurtasse that hum%n ¢iapter on thea as
virus carriers inapite of a little earlisr statement by “ngeloff
(1917} to the effeoct that shesp and goat although susceptiltle by
an artificlsl incoulstion did not wontrast this disease naturally.

Schein (1924) of Indo -hina kept goat virus infeotive to
sattls during 172 pessage from goat to goat, and “cbertson (1925)
also gaw an wémt of rinderpest in Whgtern dustralis and stated
that the evidence appearsd to lndloats that gheep brought to
Frementle ss live ship’s stores and shich were purchased by local
batdhers for alaué:htir wire the source of an outireask.

“pston {1931) working in Nigewis proved that goats are
sugceptitle to rinderpsst by contast. That sontast infection takes
place from cattles to gosts and vice-veras has been proved by Hall
(1930) » Puring 1938 this disease was obmerved to b widely
prevalent in the state in wvhich the sheap suffered most although
the disease wos simultaneously prasent amongst gosts, cattle and
swine.

¥rom the point of study of natural infestion of Hdnderpest
in goats it may be sald thut Chimli (1n83). sited by Hutyrs and

Harek {10926}, Kok (mw),.- Le-maaritag flens

Sopacio 1926/ all working outeide India probubly wsrs the early
workers w.o kadf provsd the susceptibility of posts to rinderpest.
Citver (1913) working in the then United “rovinces (now Uttar
Pradesh) mentioned the occurvence of rinderpest in sheep and goats
toth, ulth a heavy rate?of wortality in latier spsoles of animslss
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U'voute et.al. (1936) ceserided s naturel outtreak of
rinderpest in shee¢p and gouts assoclated with a moderate rete of
mortalitys "isvenatnen (1937-1938, 1939) aleo reported the osmurrence
of a ssvere typs of outlweek of this disease amonget sheep from many
districts of Madras. Naik (1938) brought into light an cutbeeak
amonget sheep and goats in ombuy state,in whioch it was mainly
onfined to sheup although  few goate were also sttacked with this
dissess with & high rate of mortality in sheep.

Bava in (1939) working in Ajmer snd Mevewers in (1987-38)
reported a severe outtresk of rinderpest in sheep and goats ceuaing
& heavy scrtelity which was alsc confirmed by blological tests, and
during the yeer 1939 to 1943 ssweral outbreaks of rinderpest amwngst
these animals were reportsd from different states of India notable
amonget them bein; thuse Teported by “opal Xrishnan (1939-40,
104041 and 1941-42 J from “ssem, Ashajan (1939-40) dyderabed,
fhan (1939-40), Iakub (1940-41), “opsl Singh (1942-43) from “unjud
snd Parimo (1945) Sephair,

Hgports of a oountry wide provelance of rinderpest suongst
shaep and goat came to 1i;ht when an orgeanised investigation work
of enimal diesases sponsored by the Indien “ounoll of “;risulturs
“esearch came into operation.In the year (1930) & wide spread
of natural outlreak of this dissase smongst these animals wvas
reported from the “tate of ‘onbay. It was deseribed and confirsed
by “henda and Manjrekar (1952 glving details of symptoms, lesions,
and histopathological changes in the varicua organs, |

vornet,” ,et.at (1956) also repirted for the first time &
rinderpest like disease of sheep and goats in “rench West “frica
in shich they have descrited slinicsl features and u:n. lesions



both maaroseople and mioroscopio vadch slosely ressmble those of
rinderpest. They have further otservad that in the fleld,spresd of
infection in cattle does not seem to be bpresd from infected goats.
From the point of view of experimental infeotion in gosts with
rinderpest virus, “allen, in Indla as far bask as in the year 1971
senticned the infectivity of the bull virus for goats and alss
claised to have successfully Infeated 3 out of a batoh of 2 zoats
with the dizease. Zonsheilo (1917) observed thit goat living en the
scene of an outbreak did not get the disease naturally snd were
unable to transait 1t €0 tranaport esttle housed with thes.

Topacio (1927) working in Phillipines ooncsived the idea of
utilising the lesser susceptibllity of soat to a great practical
val_ne sinilar to the amploymint of calves in the production of
small poxy vaceins. fe had the wision that 1t mi;ht b possible to
obtain a virus by & single sassege from cattle %o goat that was
sufficiently potent %o infect Yhillipines sattle.

Zdwards (1927} end Yooper (1931) btoth vorking in Indias
have putlished brief notes upon the disease in gats with s
special reference to the degree of rindorput reastion requiaite
in thess animsls for the production of a potent virus md%lﬂ
the view that some oases of pleuro- pneumonia in goats in th_ia
gountry wers dus to rinderpsst.

Crawford {194%) sade an observation that cocurrence of
rinderpest in goats In“eylon was due to the goats imported from India
for the supply of meat to Indlan troops stationed in Caylon and he
was of the opinion that these goats suffered fros & mudified form
of the diseass &s & ragult of infsation with goat adspted virus
which was extensively ussd for the prophylactic vacoination in the
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aresa from vhere thege poats had been solledted which had rimlm
in the outbreak of this dissass in thoge enimals. Howsver, it is diffi-
alt to say fow far this view can be cooepted in the light of
“gtharaman (1948) who had experisentally dlaproved the posaibility
of the spreasd of infection from enimals vaceingted with goat adapted
virna.

from the furegoing records, it an-raﬂ, definits now,that
goats do et infectad with r‘andtrp.ﬁ. tut the dissase 1s very mild
and pusses off unnoticed in most cases in the netural state and
the possibility of such goeds, infecting catitle in their nidet with
at;tmmtad virus csn not also be ruled out.

HuBeRRel



CHAPTER IX

B/ n =

Male csstrated healthy goats of " Deshi Breed ® of atout a
year and half ohi', a;l!!'m live weight being 37 ibs. each, were
obtained for the present study. Thess animals were supplied
through a local contractor from the plains of north Bihar.

These goats unrrc hrougﬁt tefors the rains in the sonth of
“pril and were kept in a cleun, dry snd airy stablss. They wu fad
on the same standard ration uith grazing and adlib supply of water
through cut the oourse of this sxperiment.

The same utensile and water pans ware utilised for a particuler
batch of experimental gosts, separately, for the dissase and healthy
ones. The rooms used to bes sleaned daily in the mcming.

Jlearance snd washing of hands and legs with disinfectant
before untcr:lngr and lsaving the rooms was folloved. The attendant
used to clean first the rocme ccoupled by healthy goats and then
thoae of the infeoctsd cnes.

For the sake of present study goats mﬁ slaughtered at
different time intervals.

& as : - i

Hlood was solieated aseptically from ths jugular veln of the
gosts in the morning before uny food was given. sbout 2 ae0. of
blood used to be drm with a 2 gauge needle and a 5 c.c. vec.rd
sterilised syrings.

' i few drops of the tlood, thus collected were transferred
to two elean slides and nnu?;m smears were wade :or the differential
count of the sample.

I3



The rest of the blood was transferred into s clean teat
tubs containing s suitable quantity of "Wintrntes igotonie
ammonium snd Potassium oxalate mixturs as antioagulant evaporated
to drymess in the tube on a water-buth previcusly. These tubes
were shaken for atout 2 minutes to ensure a thorough mixing of the
sntiocagulant and the blood.

This blood vas used for the exmsination of the total ied
Slood “ell counts, totel leusoaytis counts, huemoglon percsntase,
sedimentation rate, vacked cell voluse, carpm’: mlar volume and
shloride teast.

Houble Neubauer's sounting chember was ussd for srythrosyte
snd lsucogyts counts. Hesmoglobin estimations wers carried out on
Sghll - 4dams pattern of hassoglobinonetsr.

The blood smears were stained with Leishman's stein and
ordinarily 200 lenwwasytss were counted, clussified sz Neutrophiles,
Lymphogytes, Monuasytss Sosinopiiles and Bascohiles.

In the present atudy, at first 19 experimental healthy male
goats were subjooted o differsnt hasmstologlaal tests during the
pre-infection pericd. 'lhr& readings of such investigations were
done upon all the himlthy goats to obtain the normel haenatological
values. |

Zuring this deriod the fusoss of all the géntu ware sxamined i
delly by direqt, floatation end ssdimentation msthods for -casidial
ooaysts éhalainﬁhic ove. Jemperaturc of ell these animals wers |
rescrded and blood svears were slso exasined, stained 'y “emea's
method for protozoan blood parasite eto. Unly those goats found
fres from ‘my disesse snd showing normal rectal temperaturs were
divided into 3 groups of siz each end kept under obssrvation for

atout i5 days pricr to infeoction.




in the first batch, 5 gosts were infected with Mukisswar
goat adapted virus strain Line %" of known titre obtained from
the Livestock desearsh Station, “atns, submutansously with 2.2.2
of 1 4n 100 dilution of the virus in the shoulder region. further
one control gout in each butah wae alse inoculated with 3 aec. of
Hormal <aline solution a/c in the sums region.

‘he route of infestion and the dose of the virus were kept
sonstant in sll the thres batches during the oourse of experiment.
Gasmatologieal values ingluding the blood ailorise valus of all the
goats were determined during the post infection period from 24 hours
after iffection, and onwards prior ¢ their killing, daily in the
morning. Une gost in asch batch was killed at intervals of 48 hours,
79 hours, 120 hours after infection end one infected goet was isft
till it succumbed %0 death dus %o infestion; for the study of
nistopathologisal changes. The same hasmotologioul and blood chlorise
gtudiss of one control goat in eadh batch were also done gimilarly
aid this sontrol animsl wae also saorificad for norm:l histological
studies. The temperature of the infested animals were recorded
morning and svening. Horeover the elinical symptoms temperaturea and
histopathologisal shanges of the goats killed on Sth day sfter
infection were alzo obtained end observed in the goats killed
for the FeD.GuT.7, vaccine production in the Hological eection
of the wsitel., Bihar, 7atna.

The data cbtained includes total red cell count, total and
aifterential white csll sounts, hesmoglobin paroentage, udimntm-
tion rate, packed oell volume and snloride in milligrams of Sacl/
100 te0e of waole bloode

P
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(0 Zotal exythroovie utar=

Physiologisal seline sontaining 0.85% ssline was used as
diluent in preferencs to Haysn's and ‘ower's solutionm for the red
cell count, according to "Usoar ¥ Schalm Veterinary Haemotolopy,1961.
48 the muubsr of cells in ths goat's blood are much more mww to
other specles of mamsalisn's end usually sgglutenation of erythreaytes
used t comur with Hayen's solution, physiologicsl ealine was ussd in
the pressnt sxperisent.

Slood only up to the 0.2 mark of the red oell pipette of the
hasmooytoaster vas taken 80 that dilution may bs 1 in 2500 to
fagilitate the forrect sounting of the ocells. The erythroaytes wers
sunted directly in the counting chamber. Turk's soljtion was used
as diluting fiuid for the leusosytic oounta.

(2) Praparation _

Properly sprea’ blood films made on flanned and polished

sbno.lutc.ly alean slides. niform suesrs thus prepared were stained

by leishman's stuining tedinigue. ‘wo hundred leucogytes were
counted in esch siide following the "battlemsnt® eysteam (1 z.s.
downly; 1 Sele @0rons and 1 Rele UP )e '
(3) dssmoglolin deterpination:-
Hasmoglotin parosntage was obtained bty ~shli-Haden
dgemoplobino meter rollowing: the dirsctions for its uce.
(4) % .
Sarupulously clean *ntrods's hasmatosrit tubes with a

uniform 2 se.m. tore and a double 10 ou. sosle calibsration with
siliinster divisions vere used. 9ix sach tubes were filled with
oxalated blood from the goats up to the mark "10" of the tubs and
were alloved to stend vertioally.

o A




Slaply one reading wss teken c_'t the end of one hour. The “Introbes
tnlu-m aftervards centrifugalized at the spesd of 3000 r.p.m.
for 530 ats. and then for 0 ﬁg. more to deteraine the corpusmuler

voluss which wag recorded uthc nusber of nl. of cells per 100 aml.
of blood.

(3) Hlood shloride valus egtimstioni-
It was de‘ersined by adopting the teshnigue given in the
senual of solorisetric clintoal wnalyeis with the Figher clinical
Slectrophotometer.

The different orgen of the killed goats and the goats that had
died due % infeotlon were pressrved at the esarliest opportunity
after sutopsy exeminution in 10f forasal ealine solution for
histopathologioal examination. o‘&r and above mltursl test wss
slso carried out on the materials wllsoted of goats which had
died from this virus, in order %0, find out presence of any |
sedvndary bacteriai infeaction.

Tissue sastiona were stalned with hasm:toxylin ecosin and
ssotions from tonsile, lyaph glend, payer's patshes were stained by :
fgnn's methyle blus evsin tesmnique (kraus, CYerlech and “shweinturg) |
to demcnatrate the presence of insluaion twdies if any.
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Hsllen (1871J, Sdwards {1927/, Beaton (1930/, 9'Cssta (1923)
“nade (1952), ‘heiry (1936) and others who may be comsidered ue the
earilest workers desaribed the symptoms and lesions of rinderpest
as it ococurred in goats. ¥'vogta (1933) based his obmervations on
natural and artificisl infeation with thle virus on goats of hilly
trasts like Suktegwar at an altitude of 7,500 ft. above the sea-lsvel
as woll as on the animals in the plains at Isatnager.

The obssrvations of ‘handa (1952) was done on shesp m goats,
sffectsd in & natural outiresk of this dissess in s-me village of
southern border in the stats of Bombay. Ascording to the observation
of the above mentioned workers, the period of inelation was estinated
to be 2 t0 5 duys in thias disease with an initial rise of temperature
at S52nd hour or‘ infection from the time of imowulation in the
experizental cases. the rise ot'-racﬁl temparature was noted to be
104 94 to 106°4, saximum. “*Cogta et. al further noted two types of
sysptons in this discase as mmlhd by the gosts as an acute type,
wiich was usuclly compli ated. with ;uumnia syaptons and ended
fatelby and in others a oubumu or the \Neampiitated form:

dlmesse, which usually lad to recovery of the enimel affected. They
further observed that the prinsipal clindeal qu»ﬂzu came aoross
were often pneusonic and not slimentary as ia wvinea.

Aggording to them goats of the high altitute were more
suceptitle to this virus with a higher rate of mortality than
the snimels in the plains. Hallen(1871),Seston (1930}, Sdvards
(1927) and Cooper (1931) gll observed that the
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raspiratory involvement of this disease in goats as a constent
feature.

In the case of sresent study the eariieast rise of tewperature
104 °F t0 106 °F yag noticed as early as 4% hrs to 73 hre. of
inogulation of the virus. seaperature often fell to normel or even
sutnormsl after t:e onset of disrrhons on the Ath day of infection.
‘he most significent synptons 'oba_trvod ware the cegsation of feeding
vith the initial rise of temperature, decrsased ruminstion asccompanied
with dullness and depressicn. This was usually followed by marked
symptoms like dry muzsle, rough starring cost, nasal and sonjunstival
eatarrh, hurried mspiut:l:onu. with signs of dyspnoea and arched back.
Ypy zomgh and mﬁatipﬂion followed by diarrhoea was seen in all the
prolonged casus. &g the diseawe radvmud)the dilssharpges from the eyes
and nose begame more evpious and thick whitish, and mucopurulent
(Figure No. 2}« ¥

Harrhoess ugually setiin on the 7th or Ath day after infection
wiich became progressively sore severs; from goft and sontrollad to
profuse, thin and gresm to yellowlsh brown or grey. The faeces
ﬁnill;*mving a ﬁry offenaive odour cuntaining mucus and terminating
sore profuse, watery and unomtrolled evacuation. This gave s soiled
appearance of the wshole otlt& snsl regions end hind legs.(¥iz No, 3).
With this increased severity of diarrhoss, there was also noticed
ab:!aninn.l. pain, scoalerated and ladoursd respiration, cocasionsl
aough, severe dehydration: followed by prostration and sulmormal
tenperature and death within 11 to 13 days of infection, coughing
and respirstory involvement was ssum in all the prolonged ocases
with a characteristis type of breathing. “aspiration becose laboured
painful vith a peculier mvaning eound and the expirations halting.
(#1;. ¥o. 4)+ The laboured respiration is believed to be



in

sompensatory to the small blood volume reculting from extrems
dehydration. :

These animals wers seen to inhale normully, start to exhale
tut then the glittls sloses while the respirstory suscles are .
relaxed. This results in an abnorsally high lung pressure which
1s released audibly when glottis opens and thus & characteristic
Aaning sound is produced. ‘aspiration of this type was commonly
observed and the inoreass of lun; :ressure §nmdug each
exhalation may acssunt for the dn;lopunt of smphysena. “nd onoe
. this eaphysena is utnbl!;dmd,thn vicious qycln of pain, pressure
emphysema and laboured respir.tion is ag ravated. Sush animsls
were found to prostrate for several days with lshoured respin’tiou
und showed severe and extensive i;ulmr-nm empiiysemz at necronsy.
{Fig. Moe 5 J. |

4 gareful nmi.?ntion of thinse goats with respiratory
involvenent st the terminzl stage revealed plsurlsy snd partial
oy ouu;:h"h sonsolidation of especially the enterior and middle
lotea of the iunga.i vever, ‘handa {19352 did not notioce any thing
unusual in the lungs In a natural outbresk of this disease in ahu.p
and gosts. “owever, the very lurge macses of available exparimsntal
evidences prove that the pneumciioc ayaptoms constitute a remarkable
evnstant rumﬂ of the rinderpest syndrome in goats.

In the pressent experiment, subscuts symptoms wire ulso s:=n
in one goat ondy with sijms of ity recovery from the infection on
the 7th or nth day, of oourse, after an initial febrile reuction
and in this cese, prewsonic syaptoms,suchss laboured breathing, cough
end the diarrhoea so frequently noticed in the aouts types were
entirely sbsent. |
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fmaclation, dehydration, sunke® SYRR, xouay ooat o Whole
of the anai region and hind lags lﬁﬂld with dissharges o WNarrhoes
were ceen im all the fatel sess. (Yigs No, ¢ ),
Sizsative svates:s

Bropions and epithelgalnecrosis of the tuscal muous Wuly.ne
as reported by ihande end Hanjrehsr (1952} in & nstursl 8% Nwgur of
this disease in sheep and gostffias not observed in the Predent gxperi-
wental study. However, only, slight congestion of jgume and byecal :
wiouus membrane and the posterior portion of the hard and soft
palates were notlosd. There was appurently no remarkabls change
noticed in the pharynx end the surrounding parts. The cesoshagus,
rumen, retioulum and omasum spparently looked heslthy.

Fut the sbomasum frequently presented the evidence of deep
profuse congestion in ell the cases exanined at different stages
of the diseess. These lesions were sore sarked in the pyloris
regions with presenm of ulesrs in cases died of infeotion.
(F1g. %0, 7))« The ditodanm showed elight congestionNecrotis
foel of aferoscopie size in the vsithelium, acoompanied vith
sapillary congesstion and patshiel haemorriage in the underlying
lamina propria, resulted in u gross appearance of irvegularly
outlined, ouperficlal streaks of sclour which ranges from bright
to derk brown.(fig. No. 0), vVedems wes srofuse in the submososa. glving
it & grossly thickensd appearance.(fig. No. 9).%he ulcers, were,
as a rule coated with greyish deposits which were fairly acherent.

The wiole of the intestinal tract was extromely conpestsd
and fi.ied with liquid ingesta. “evers uloerations were also
frequently observed in the fatal cases.(Fig.¥%0.10 ). :



The “.ecum and the ilso~ssesal valve were lllﬂl" 1mhh17‘
ghowed & very acute hawm rrhagile and vedsmstous inflammation. The
high susceptitility of lymphodd tlssue with this virus frequently
results in severs involvement of the feyer's patches. Zven in the
grepence of & relstively novmal adjacent membrane, the Fayer's
patches seem to slough out, leaving a deep raw crater in the
inteatinal wall. (#z. No. 11},
Salon end recius:-
There wers nof marked lesions in the c¢olon and rectum as
seen freguently incases of cattle though slight congestion end
cedema of the mucous Rembwene Gug'observed frequently.
i " : .
In some cases the Liver mee Pomnd, enlarged, fragile at
| in cthers nothing ksyond a slight congestion sould be seen. The g-ll
bladder was usnally obtserved to be distended with thin greenish
bile tni there wap no merked chenges in ibs mucous sembwane.
~Yaphatic systemiz
Lymphoid Tissue - {(eplesn, .ymph glsnds, & fgyar's putshes). -
finderpest virus has a pnx;umlar affinity for the lyaphold
tissue shich wes strikingly evident in the mascrosscoploal and in
aicroscopieal sections of the lymph glands, spleen, and Feyer's
patchess vedema of the lymph glands'was detected grosaly in the
mj.tul steges of the infeotion with its s0ft and enlarged appaarance.
&-cul?.*w splesn was found 1o be normsl, auuanr,mt

enlargement and spienic cwelling pquedtly marked in the
gouts on hich mecrcpay exasina performed on the 3rd day
after the inoeulation of the virus. hess spleens when wut with 3

a soslpel, its Malohiglan cwrpuscles geve an appearance of -"sgw-r 3.
“pleen.iFige Moe12). '
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The nﬁhnie muiu as mé pi;_cviau.lz was reduced aa the infe:tion
advanced; and finally at the mn:lul stags of infection, the gland
locked dry and atrophis. 'lhl sume cianges ware observed in ‘he
Payer's patches also which at tines slogshed out leavin; desp
arates in ths intestinal wall. .

Seupiratory Sygteni-

There was no significent macroswpissl shange in the

T | e

larynx and trasies except a slight congestion.lunge wire
sonstantly invclved in all the experimzental cases otesrwed;
thoush there was less 'ongsation snd alveolar empiysema of tha
aploal lobe ,in gosts post-sortemed after the 3rd, 4th, 3th and
6th days of siinical illmes.{fl. . Wo. 13 ), Un the other hand
in prolonged cases of long standing duration, involvin: dlarrhoes,
dehydration, smasiation and in which laboured abdominsl
vespiration snd -ouging developed, interlotular and slveoler
euphysesa were sharasteriatically observed. Thus pneuminie
consolidations were found in the ldngs in all the fatal cuses,
with the anterior and ths ventral portions of the disphragmatis
fobes mogt commonly involved. (Fige Ho. 14). i
saroulatory svstems- |
Pin-point haeworrhages under the suiocardium wvere seen in : |
about 250 of the ouses exsuined at necropsy. the myceurdius
of heart was frequently found to be flacsid,nome’of the
other changes were significent.(#1z. He.13).
Urinary “ysiemiz
“adema of the kidney in gonersl and around the pelvis
with lizited congestion in the medulla snd particularly at the
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| GHAPTHR ¥
BXIS8TOPATHOLOQRI G AL CHANGCES

: . -
Splesn - ’ fakghime snd “layri (1933) based on the

exaaination of iplnns of 54 calves infected artifietally
with the rinderpest virus and two calves thut had contracted
natursl infestion, dessribe that on onset of the nlud)yys
reticular ﬂll;t in the fullicle as well as in the germ santre
proliferate so that the o 1it2les mssuned wore than doubh the

size of the normsal. -ubsequently a similar reasticon was also notiud

in the ved pulp. this was followed by focal degeneratiwe ch.nges
and neorosis in the follicle as welles in the red pulp towards the
terainal stages of the diseass. Heemorrhags wss seen not only in

the sentre snd sround the folliole btut aleo in the pulp and trebeculae.

Yoasl polymorphonuslesr leucosytis sollections wers less commonly

seen and vhen present wire confimed to the pulp onlyJisemosiderin

deposition inoreaced in tlufmlp und was somstimes abundant..
Unande and Manjreksr (1952),who observed a netural cutbreak

of rinderpest in sheep and gaat}reporhd,.an intense congestion

of the spleen resulting in the atrophy of the lymphold tissue.

hgtention of the pigment with merked depositicn, elijht

thickening of the trabasulae and marked thickening of the

scapoule ;nd blocd vessels xgith s tendensgy of the formation

of nev bHlood vescels in the latter; espesially in the

malyighlan sorpuscles were noted by‘hh. .
Khera (1953), while studying on the expsrimsntal infection

of tll «ith different strains of rinderest virus and on the

goats with goat edap'ed sirain, noted reticular hyperplasis




progressing with the prolongation of the infeetion, in focal
degeneration of the cslls and erythrogytic infiltaration,

heavy consentratics of neutrophiles sround the “alphigien
follicle, necrcsis, generslized lymphorashis and finslly
reduction of “alphigisn folllole %o & mere hulo round the

central srtery. dg furtier observed in goats , initlsl progressive
hytarplesla with gredusl enlargement of the size of the follidcle
tut vAth the advancemsnt of the infection after 6 days he noted
vedwedion in size of the follicle with slight congestion in the
yed pulp.

= T

c_ o
Maurer {1953) has desoribed in Ammm that

necrogis of lymphoasytes was strikingly evident in mioroscople
sections. h%ﬂcm logs of lymphoid cells often
leaves » fibrillar, somsuhat eveinophilie end aseliular matrix
in places of the highly celluler lymphoid follisle.

dasordimetp Theiry ¢ (1956) sho made an important stady
of the lesion: of rinderpest in cattle, goat and-’ rabbit 5

reported congestion and enlargement of the lymphetis organs,

a8 = iuportant lealons.

In the beginning of the infestion i.e. on the 3rd and |

4th day salpighlen folilcle showed reticular hyperplasis snd "

thiokening of the wells of central arterye(Flgdio. 17 ). ‘
Thickening of the ospsule, subsapesular heemorrbags,

arythmaﬁic- infilteration, socompsnied with heesmorrhage

around the pariphery of the fellicle was noted. (1"'!;.;;..:.915)%«,%M

Folllels decrsased in size with indistinct outline end increased

nigration of lynphoid 1l with advaced stage of infoction.

(’igc 50'19 )t ] . - ___i



In fatal infectione sreas of fossl necrosis in the fulllele
with extensiw hm;om.gl vas also gean. 4n ﬂul.‘ capes “yapho-~
rrhexis and reduction of Mﬂhiqldffomm to u mear hollow
round m centrsl artary was also not infrequent.(fi;. Mo, ) «
h-;haum of the spleen showed in some,perivasauler lysphooytic
infilteraticon. “yaphold destruction svident by fragmentation and
disappearandr of the most of the mature lymphocoytes from the
gerainal ocentre WM. {(fp.n ,\)u'glnruly a shadow of the
Hglphigian follicle with its dentral arteriols surrounded by
small and medium sized lysphooytes around was slso seen in some
fatal cases of this infection in goats. igmentation was alec o

notioad in gome cases of advanosd imwm.%

R it acad




Havitsh (1864), “erlach '(um) and Semzer (1973) while
describing histopathological chianges dn rinderpest did not
mention atou: the lymph nodes. Arlong end 5s11 (1908) dealing
with an outbresk of inderpest in pgypt stated that lymph nodes
althaugh normel in ateroswpicel exasination, in a few cuses
fibrinoue network of lymph folilcles was seen. fukusho and
Hakomura (1934) while somparing the wmicroscople lesions in
rabbits caused by lspinised virue with thoss of eattle affected
with catile plague virus, seld that neoroeis of lysphatic tissue
seen in rabidts was more or less similar to the necrosis of
lysphatic tissue in the ocuttis.

fykushims and Miyairl (1935) nentioned that the reactive.
proliferation of uﬁcﬁlo - gndothetial system of lymph node
was siniler 4o the curresponding changes in the gplesn and
said that for disgnosis probably these two orgsns would giw s
pathogosnonis histo-pathologieal appearance.

shera (1955) studied, in details, the histopsthologis
changss in iyaphold tissue vith particular reference to the
lysphnodes. fe stuted to find out almost the same sequences of
shanges as found in the spleen i.e. reticular hyperplasia and
thelr dif‘erentistion into reticular histocytes and muerophages.
3 and trinucleated forms of macrophspes and glant oolls were
also noticed.de further noted that gn atout the 8th day after
infection the various phagosytie elenents and lyaphocytes
undervent necrosis. “eticular fibres and retiouler culls aleo
showed uh‘o&ruﬂw changsss loyards the terainal M" the




Lynphnodes were found to bs the 31883 O 40111 ury sorouting
snd shoved indlsstions of developing flbroklasts leaving behind
sreas of fossl lymshatic degenerstion, in bovines.

In the goats he found that the follicles of the lympinodes
showved ruaw;h santres uﬁioh porslsted up to the fiftesath day;
eells bridging lyaph aiﬁﬁau were sasn to proliferats and
differentiate histocytes and macrophages. these phagooytia
elemen's nanifestad n-ér'otic thanges, whils the lymphooytes in
the sinuses showed azdtotis division.

Hgarar (1935) also observed that the lymphocytes in the
lyaphnodes and splesn were slmost oompletely destroyed and same
vas the obeorvations of Yiedry (1956 )y all in bovines.
theiry further noted disappearesse of the gerainsl sentrs and
the pressnce of a large number of polynuclear neutrcphiles
which undergoes nesrosis.

lﬂiatn;mtholagianl changes observed inthe present study
was sinilar to those usr; in aplesn by other workers.“apsule was
thisk with a well pronounosd foecal lymphoeytioc Infilteration at
the junction of the capsuls and the trateosulaee in the initisl
stages of infecti n (n-.;-.l.e—-ez}. Yedems and oongestion of
capillaries wers alsc sesn. *nlargensnt of secondry lympholdd
nodule in sise was also mﬁd in some cases. In fatel cases
necrosls and in all mmnm cases fitwrosis of lymph £:1liele
and ssvere auém-.»rrhaa in others were alsu notad. (Fi;.0o. m?’
déstruction of lymphold folliele se.ompenied and surrounded by
plagms oelis and meutromil ware elso ssen in & few slides of
fatal infection of goats.

A

T TN S



Spvisw of llteraturg:-

Yerlach (1773) stated that buscal lesions in the mucous
aemlrane of lowar 1ip, guse, sldes of toBgue and pharyngeal cuvity
are freguently seen in animsl nsturally affectsd with rinderpest.
The oells of mucons revealed the hydropie swelling, with granules,
distrituted in oytoplasm as well as within the nuclei. fe further
cbgerved that degeneration in the deeper layers of muccss, in tt.:h
disease; as a rule, ﬁid not ogeur in bovines. “riong and Bsll
{1908) in an experimental infection of this disease in cuttle
which died #» within seven to nine days did not observe any
lesions in tussal mucouse in tsedr opinion, this time wes
insufficient to develop uecal lesion. lowever, in natural ceses
nesrosis and desquemation of superfisial epithelium and
infilteration of nesrossd area, with lsucocytes wers notsd.
“ariach {1933) uhile cosparing the histopathologleal changes of
oral :nd nsssl micosa a8 well as those of the abomasum of
aninals that Jdied of naturel infection of rinderpest,
ooapliéshd. slso with piroplasmosis indiscated that epitheilsl
necrosis and orupous depthercid processes sre due to rinderpest
wiere a3 catarrhal and haemorrhagic changes in oral and nasal
aucosae indicate simultanecus presence of pirplesmosis, in
cattle. ig further noticed the absence of suparflelal
apithelium snd inatead the wucoss covered with a thidk
tenscious mass of mucus snd csliulur deirls resulting froa
the degenerating oslls of gastric glands of the abomasus of the
naturelly infested cattle. “ssquemation resulting into an ulcer
wers next noticed. Yells forming base of these ulcers wers seen

B TR, P
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in verious stages of degeneration, in {1073 ),

daeording to “riofng end Bell (1908),sub-epithelial
haemorrhages, resultigg fron rupture of vessels, coagulation of
extravasuted blood, depriving the mmrfio&al laysrs of mucoss of
its cirenlation, brought about nesrosis in the fundic region of
stomach of sattle infected vith tuls disesss. in one case they
are also sald t» have seen & fibrinous thrombd in ths vessel of
mucosa and subsusoss producsd by scagulation nesrosis of the
macous membrana of the corrvesponding sream. ihess Necrosed aress
after infilteration with leucocytes end erythrosytes sloughed
off leaving s ddep ulcer. ‘
gg.gw- #iile desaribing the histopathologicsl lesions in
iaaat.tu werlach (1773) 1a veported to have seen deganerstion
of the epithalial cslle of the orypts of “ieberium, its
shedding out, desqusmation and necrosis of the superfielal
spithelial cells. ds further stated th-t the “.yer's patches
showed hjperplasis followed by degeneration to groduce
supulent materisl,’écording %o “avitar (1764), the epithelisl
calls of erypts of Lishersuin were not alwaye affected in this

dizease sheraas proliferation of connectiw tissue cells and sallular

infilteration of lamina propria were a sonstant featuras.
Arlong and Ball (1908) desorided congestion of the
intestinel mucosa, particularly at the ilevsascal valve and
other parts of large intestine. ‘hands snd Men jreker (1952)
shile desoribing the histopatholigicsl changee as found in a
natural outitreak of this disesse are said to have obserwed,
congastion of the blood vessels of the mucoss % submioosa,
tironbosis, cuterrs, of the mucous memtrane, leusceytias,




infilteration, degensration, hydropis degensration karyolysis
and neorosis; tendenay of desguamation of a part end in othars
for the intartutulsr connective tissue in the abomasum of sheep
and goats in rinderpest.Tiey further noted similsr findings in the
susll intestines tut with a greatsr tandency for the epithelium
to be desquamated end ultimate (oraation of ulocers.

shera (1955) while studying the experimental infection of

this diseass infdll bulls reported same shanges, significsnt
emong them being extensive necrosed arvas in the tongus. Ye
obgerved marked congestion and ocedama and desquumation of the
superficisl epithelium of sbomasus. He 1s alpo said to have seen
heemorrhagle infaret dus to thrombtosls of vessels, liquifective
nesrosis, and diptheritic deposits on the glendular epithelium of |
the abomssuz in ihc different progressive steges of infection.
in the small intestine he noticad invagination of the orypts !
of Lihrknhn, its dilatation, then degeneration, necrosls,
hasmo-rhage, «nd diptheritie deposits at necrosed srea at the
different stages of Anfe stiom. “uperficial nesrosis snd desp end
shallow ulcers in the large _&nuatina wore also resorded.

In goats with a goat adapted rinderpest virus infection i
he noted in the smsll intestine inoressed lympho:ytie infilteration
of lemina prooris, congestion, haemorrhages in cescus, Puyer's
patahes » ‘

dgurer (1955) alsc found almost the same changes in the
digestive tract of the rinderpest affsated dovines. He statad,
that , virus of rinderpest produce nacrosis and Qrasiom of the
epithellal cells above the gorainmal layer with relatively 1ittle
vasoular response in the strotafied squamaus epithelium of the

mouth end ossophaguse |




In the olumnor epithelius of the abomssum end intestine, the
proxinity of the highly mmlfn' stroms results in relatiwly
severe congestion snd hsemorrhage when necrosss of the
epitheliuam cosurseis furthsr mentisned that the “eyer's patcies
and eecocolia junation, whish have sn stundence of lymphold
tissue, sre sapeslally susceptibla to the virus. Theiry G (1956)
who msde an iapordant study -n heematologlcal snd histopathologloal
studies of rinderpest with up2oial reference to ssilular
inclusien bodies discussed the role of lyaphosytes and
polymorphs. “oidiphilic aytoplasmie inclusion bodies which
are claimed to be spocific have deen desoribted in numsrous
organs espesdally in the tonsila of bovines.
fregent findings'x

Vieible Lesions :ln the tucesl cavity were not seen in
any of the goats dying or deatroyed in various stages of the «‘
dlesasd ynor any of them rewealed any lsalon in the rumen, j
reticulun or owasum.
m-—- avers oedema, in aucous, sulmicous and suscular
layers with lymphoeytic infiltration were frequently seen in
the early stages of the disease. “engestion and dilation of
vessels and vedema separating mascle fibres and surface
erosions were constont losfons.(fi=rfev24rs is the dlvesse
progressed teyond 3th day of infection, neorosis and
desquesation of the cells, leaving the underiying lasin.
aropria exposed were ssen.(“tzTs257J.
Cepiliary congestion, heamorrhages nesrosls end ulesration
with an evidencs of penstration of the musculards sucoss
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end sibmacoss were noted. Surf. ca croaiuns'dnmaﬁuan of

_ apitheliun and ulceration were ';a‘un in all the fatal cases.
e Hey 26 ) Jdquifactive nearosis of gustrie glands,
hasmorrhages and =ucos:s being flooded with erythroaytes

vere seen. (Flg. lYov-37 ), '
Liodenuy ~ showed wngestion, cedems and foosl lymphooytie
infiltration of varying degrecs in vardous stages of the
 diseass. : <8

“mgli intestine - “robably dus to high maimptlbi_lity of
lymphold tissue slughing out of “eyer's patches in the
epithelial lining of the arypts, cedems, congestion ,
loguefuotive necrosis were sesn In the zucos., subiucoge

end mugeular loyer of the !.n‘hsﬁm with 1uf.11t.ratlon of
lymphogytes, :uorapum#:::h frequent, Secrosis followed by
desousmation forming ulecers with huenarrha, ie floor was moat
omon in thess sreas. (F'uy . NE *f‘)

Larye intesting - ‘ost well marked lesions were found around
ileocsmcal valve, and at the maaaollie junations. “x2ept

for osdems and siight congsstion no other significant lesions
were found in the rectun. lleodeecsl valve and the mnoosa
around it presented areas of songestion, hsem rrhage
acxmpenied Ly necrosis and erosions ulcers with its base
formed by marked concentration of large mono-nuclear cells o
with pronounced lysphooytie infiltration vere seen. {(#ig.io.ah).
Other histopatholoficul changes were similar to those of small
latuﬁu *t thc sssvcolis junetion the degree of congestion
was usually greater then .znm.lamm of lymphoid tissues,
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fuvien of literatures - “rloing and Ball (1908) found

chiefly vascular congestion, with cloudy swelling and fatty
changes in the histopathologisal ssctions of the liver in
aninals dying of rindo:fpcat « dowaver, only in oni Gasy

he also observed focal necrosis, inteses congestion , and
lymphiosytic infiltration of shorisn in the cpit!lclium of ths
gall bladder. “uppert (1921) deseribed conolsely shanges in livir
as paranchymatous hepatitis. 4geording to Yukshima (1954) the
chief chunges in liver are hydropie degenaration, fooal eell
agcumulation, to the form the miliary cellular nodule. Jutyra
and Marek (1946) said " The liver as a ruls, shows no changes.®
they all observed in bovine rinderpest . Gerlach (1933) found |
necrosis and ulcsration of the gall bledder only in sases
complicated with piroplasmosis in cattle.

Chronic vencus congsstion, fatty changes; small
encapsulated huematosas in the parenchys., retention of pigment
and certain amount of fibroblastic proliferation were the changes
found by ‘handa and “anjreker (1952) in a natural outireak of
this disease in goats. ‘hese authors are also sald o have
observed in one such case an extsnsive cirrhosis, but probably
of helminthic origin and in one of the cases examined, all
stages of degeneration of the parenchymatous cells starting
from cloudy swelling and culminating in necrosis wers found.

Khera (1935) also observed swelling of the
parenchymatous cells, aminute foci of mmaic-'miw
eellular nodule® and in some cases inspissated bile in the
bile canalicules in hill tulls.




hg furth Q‘“‘l":"ﬂ the goats are also the same
nainly ¢ ¢ and fetty degeneration, and enlsrgement
of the : |

" SS) @tates tuat liver in the tovine rinderpest,
ig only , s sacchdarily and chronic venous songestion
generally ¢ T ; are belleved to be the result of change

in the nmt lungs.

In t STesent study in goate cloudy swelling and varying
degres af fakty chunges were observed in the early part of
infection vith this disease. Yencus congestion and engorgement

of the blood vessels with small encapsulated hasmatomas were seen
in few cases.(Fig. Ro.'aal)'. Inspissated bile in the bile
canaliculi was also observed tut only in rare cases.

Heorogie of the liver or millary csliuler necrosis
descrited by some of the previous suthors JPhands (1952 )
and Ehera t1955) ] were not cbserved in any of the cases under

present investigation.

WRwgame
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diatopethologiosd qinaws in ungeis
Seviey of literatuzes

Mutyrs end Marek in thelr ook on "Speotsl Pathology
snd  ‘herapeutice of the “iseases of donsstis enimals  hawe
desorited interstitial swo:yesma, eatarrhal pneusonis with
locelised pluritis in lungs of ats affscted with riddersest.

Thanda end Hanjrekar(1958) noted eaphysems vith ruptured
alveold and attendant venous congestion with extensive deposition
of pigaent, hasmorrhage into the alveuli; thickening of the blood
vesenig,eseclally the intlms snd media of the arterioles; and
esrtain smount of cedenma in goats affeasted with this dissass.
They further obtserved proliferstion of the alveolar epitheldus
in parts with Increass in the inter-alveolsr ssnmective tissue ;
J tlood pigment aleo found in the conneotive $tlsws moaetly.
Agsopding to Maurey (1955) lungs sre only seoondarily involved
in naturel cuttresk of this disease in cattle, diluted alwwold, ]
and thickened slwolar walls infiltergted with erythrogytes
and lysphold eslls were found in ths aveas of slveolar
emshysens. 44y souces in the thickened interiotulsr septun
sonfirms the iapression of gwat interstitisl snvhyssma. itwlectesie
and imeumonic ocnsolidation ave slso found in some fatal ousss.

Khera (1939) dlascussed the changes in lungs of goats oaly
snd he mentioned that in this organ, the interiobular gepta wers
infiltrated with filrinoue emudate, wails the alveoli showed
iyaphooytic infiltration and vedema.
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Theiry G (1956) in thair sxperimnt, «ith straln obtained

from “udsn 'Vapripestis virus ' did not observe any marked
tronchio-pneuminia of the apioal lobes of the lunge in the
joata.
Zressnt obesrvetiong

- lungs w@itiffected inveriibly in slinoaet sll the cases
nedrogsied st the differsnt stages of diseass with varying

dsgrec of cungestion, consolidation, thickening, phuriux,lwv{“‘:‘f‘gm

end plauns- jmeumonis which ﬁannnf'" the vieus expresced by
wogt of the praviocus workers.(ieaton,1930, Hsllen, 1871,
Sdvarde, 1927, Ycoper, 1931, “'Vosta 1933, Lhanda 1932,
Shara,1955) .

Tha chief histopathologioal ahangu obssrved in the mnga
in the present study sre, emphyssua in the walls of the
intar-slvsolur septa, in the early stages of infection,
“ongestion, hassorrhege, end ceden: vith wﬁ#d. lymphoaytie -
tnfil:t:utiog %’;ﬁ} somaon in abfwost a1l the cases at
different stages of is-.fautian.{ﬂg.ﬂu._?ég-). |

Alveolar ani intesstitisl'“mphysematusually resulted
in the rupture of slveold and its wall. 'i’inrk,ld vEnous
songestion with deposition of plgnent was alco ssen in some
sassge Thickenin; of the blood wessels of the lungs expacially
the intims end media of arterioles vere frequently ssen.(¥i:+33j.
Prngunole shanges shavacterized by red and grey
hepatization, infiltration with different types of sells,
lyaphoaytie and polymorphs nuclear leusooytes were comaon,
U’lg.ﬂo.;z-) .There was also desquanation of the cslls lining

the slvaoll.

]




Hatepatiologiosl ohan.es in other orzans ic

Haferences to the aveilable literatures revealed that

bistopatnologieal changes in the orgass other then mentionad
in the preosding psges are seldom set with, “abberstsin
(1920) end Merhar (1927) deseriled the sain histopathologicsl
dhengss in Wain in rinderpest as perivassilar lysphooytis
infiltration and s aoderate increass of glia oslles #gcording
to ﬁhapd Shefig-Bey,{1918) sub-endocardial heemorrhege ves &
found in ebout 95% ol rinderpest cases, they observed. *henda |
(1952) mentioned congeation with parenchysstous changes in the

sscratary ocells of the convoluted tutules in the kidney.ie © ;
further ssid to have dbeerved varying degrees of degensration

nearosis, iipoidal desusition, albuminous end in some placed

hyaline custs in the lumn., Hyaline degeneration vas also

evident in glowsruli. In several cases he alac; noticed

desquanstion of the ssitheliun, and haemsrrhages in the

parenshy:a as a result of vhich some of the @olleoting tulules

were found filled with erythrocytes.iie obﬁmd the dwips

‘in & natural outbhrsa: of rinderpest in goats.

Haurer (1935) observsd no aicroscopical changes in the

heart of tovines <ied of rinderpest. In the kidney of these b |
animals, however, he desoribed, evidsnces of cedems sround the

palvis and occssionsl desquasstion of gelvie epithelius, =
In casss of iong duration nephrons are also seemed to be cffected.
He aleo obmerved rarely casts in the colleoting tubules, asscotated
vith moderate necrotic changes in the distal convoluted tubules.
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hgoording to thers (1935) congestion of brain, meningeal
haemorrhages, degensration of few nsurons vhich he found during
the course of hig study was probably due to msnifestation
of toxie effects dus to genorslised distribation of wirus. s b
alsfrecorted to have found sloudy swelling in kidney , in
sourse of his studies of thess lessions in bovinss.
In goets affected uith rinderpsst he found only eloudy
swslling , alightly inoreased ocellularity of the glomeruli
and congestion in the kidney. In the heart,also,miscle fibres

showed cloudy swelling shich subsided in the latter stages. He
did not find any changss in cerebrum while in cerebsllum in one
edse ha notioced purkinj's cells undergeing degeneration.

Lresent Cindincs i~

a1~ Heart - “xcept for the oedema and cloudy swelling in the

>

initial stages of infection, no uther sigificant lesions could
30
te seen.(Fig.i:e 2359).

4idney = “hiaf mior-scopic legions observed in this oryen were

heemorriages in the tutules, glomerull,ssdulary end gortical
region of kidnay. “lozerulls 1+om were highly cellular and
sontained tlood. Jesquamative changes in tubules wire also
seen inefaw cuses uith hyaline degensration in glomeruli,
(Fig « O ;‘Iﬁ‘} .

In one case fitrosis in the medullery portion wus sleo
noticed «{Fig. ?‘hu%l??’/ )s

¢ Bpain - Sgotions from ceralwum, cerebelium and hippocampus

of the trein tissus were exanined. ®xcept for slizht congestion,
degenaeration of fev mmnaoﬁ;momio infiltration in few casea

: 4
enly; no otner dienges could be notloede(yy s.,.."jm.
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CHAPTER VII
DISCUSSINNGSG 43D CORCLUBIONS

It 1s known that clinicael sysptoms and lesions produced in &

virus infection depends upon the strain of virus oconocernad, its
virulence, sasceptildlity of the animsl and its state of health,
In the presant study the reamlts achieved refer to the infection
of the goats of plaine vwith Mikteswsr gout adapted virus strain
Line "¥* of rinderpest vhid: 1s regarded to be a virulent strain
for the cuprines.

The symptoms noted in the Pressnt study were almost the sume
as siresiy desoribsd ty previous workers except that in the precent
stady posusonis was seen to develop in eleost oll the fatel casss
in vhloh death occoured from ten t0 thirteen days after infection. |
lesions in the lungs weve noticed in all the neoropsiss of
infected animals done and even as sarly ss on the 3rd day of
infection, emphysema and hypersemia of the lun:s were notad.

These uheervations of courss, in confirmation with the bteservaticns
mgde by U'Vosta etesi (1923) and other eariy workers such as

Hallen {1871), ‘dwerds (1927), feat:.n (1970), “voper (1931),

Verss (1947), thanda (1932) end Khera (1935). '

liowver, Theiry (1958) did not notice tess changes in
caprines as a ®onetent foature which may b due to difference
in the strain of the virus which in his cuse even did not
show a marked thermal reaction. He further mintionad that
fosi of bronoho-pnecsonis in the aploal lotes of lunge vas:
not ewen and the animals suflering fron bronsho-pnsunminia

B
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generally showsd ‘esiona of wongeetion and intense
inflasmution in the tonsil. Thi: fact «as explained
experinmantally by thege authors, who .m;elndcd that
rondic-pneunonta  in seprines infected with cupripestic
sdrus seemad € be Jdus tu the banign septio complicatione
of tunsilitis ordi in with pusteureliosis or saluwoncilosiss
Therefore, in thelr cpinion bronsiocepnoumsnia was not the
gpe :ific lesion praduced by the capripestic virus, Wt at
the sems time, they also imagined the pogsitility of another
virulent virus whi'h may producs thees lesions in lungs.
Thue 4t 1s possdble that the atrain of the virus used In
the pressnt study 12 more pathogenis to lungs than those
strains enxunteved 'y thelry and “hands.

The uuthor cbeerved as stated above bronsho-Dneumond s
lesions in all the cases in these exporiments. The possitility
af secodary infestion or oouplisations with other btacteriel
ingeotions like pesturelilosts or seluonsllosis were ruled out by
eultural examin tion of the matorisls of o1l the futal cassa,
which proves negative for any pathogenic bacteria.

Afvers {1948) hus said "If sction of e virus is not extredaely
rapld and Af the suo:ptible ceils ave capable of maltiplication,
the primsry effect of the sctive sgent 1s stimlation lesding
to sellular hypervlasia. Yollowving hyperplasia, there is ususlly
deatru -tion or necroris of celig".

The tuccal lasions obeerwd by Thunds {1932) in that
nataral cutiresx couid nt be geen in the pressnt axperimental



infestion walch muy eiss be dus to the differeucs in the
straln of the vimugs.bhers (1933) obeerved that the lesions dn the
gastro-intestinal tract and spleen vere woneidersbly less saried
then those obeerved by the other suthors {(‘hands snd Munjrek.r,
1932) . Provabiy, this mey be dus to the mild nature of the
virus used in his case. In the present study the histopsthological
legions deserited by Chanda end Menjrecar wors found sxept that
of the tuo:sl lesions recorded by them.The resalts of the
present study bucame more uiorul'dm to the eosf:].;um of
stage to stace infection with histopathologloal changss ssen
in fatal cases anJ alec 1te uot]:lauon with the hasmotologiosl
studies made during pre and post infection pericds.
ig in ali the viral diseases and capsstaliy in rinderpest
in other animels in which a detelled stady has besn done; the
orimary effect of this caprine virus in mﬁ was found to be firast
stimalation leading tv cellular hyperplssie in the initi.l stage
snd following this destru tion or nearnsis of different cells
of the budy was frequently noted. dovever, heemorrhage and
cedema were the general fe:turss observed in wust of the urgana.
A gearah wes aloo mede for the incluglon ndles in
different organs employing Henn'e wosin methyle bld@ta&niug
sghinfque tat no such bodles could e demonetrated.liedry
atal {1955),00 course , have asntioned the presense of
inclusion bodles in most of the organs espeoslaliy in the
tonsil of tovines due to rinderpest. At so far noludy
appear %o have definitely cmfirmed thess findings exocept
thera (1938) in Itovines.
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doematological studies mude on goats, in the present
study, in the pre and poast infeotion of the rinderpest dissase
may bs of great importanse. Firatly 1% gives an ald % disgnosis
of the disesss in living animals and sscondly it also helps
to understund the ihletopathclogical chunges and phenuienon
found on post-acrtem examination as to the reastion of vlm-
in the yresent ostuiy , in moat cases for the first one or tw
daye leus aytosis wes seen; (vids Table ¥og, I, II, III ).
Soon after whidh it was followed by leucpenis cdnclding
generally with the epoearance of fever.(Yide Tabtde Hae X,11,111
-nd ocorresponding grepha ). Jables 1,11, IIT alev veveal
lysphopenia «oepenied with a merked neutropnil polynuclecels
snd eosinoyenia as the dissase advenced. ‘eueytosis for the
first 24 hours of infection or so n.y hrohahlr be sxplained
thet 1t was dus to the ashock of the anxiety resotion of the
animcl 4o alsc oleerved by Theiry et.sl {1935).

In sieilar virus dium. it 1s known that aplasia of e
bone marrow, snd splasie and necroslo of lysphodd follicla eve
first to cgour. It was alss gseen (vide Tables I,IX, % 111 )
that in fatal cases the fall of leusooytis was more meriked snd
some was the case with lymphogytes. |

The preesnt obeervation of lsucopenia wfter 24 1o 48 hrs.
of initial stege of infection aosompanied with the ries of
seuperature are in agresment wit: the observaticns of
previcua vorkere nanely,Pinvld de(1914) Levish end “hope (1999),
Hemsen and Snders (1939) iernissp (1939) Kerk end “ollina {1943)

o, ul_.. & s
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dobey and Hale (1946) Yerms (1947), Heurer (1935) end
Thetry etel {19561; “herma end Setharamen (1930) and Chandrs
Sekharan snd Keishnun (1958) |

Rotey et Hale (1948), howsver, also noted in ad'ition
; diphasio varistion of _um- vell sount vhich was alec seen in the
presant study.This diphasis fluotuetion m y te due to secondery
somplications of pneumcnis noticed in most caces.

Lymprogenia mey perhups be dus to the primuyy involvemsnt
- of lymwphopostio system hy this virus vhizh was evident in
histopathologlosl study of eplesn and lymphnddes, the primsry
producers of these oells.isutropnilies with a shift to the
left vas seen end it was more marked as ths disease advanced.
This maybe due o stimalatidn of defunce mecheniem of the
body to overcome the infection on the developmnt of the
leaions in different organa.

Daring the initial febrile stages of the disease
daarease in the nunbsy of erythrocytes,ily ,ileCV, Heldiie,
Hedeilel, ware sles noted. there was olso evidenm of slight
anesmic; which may be due to involvenent of the erytaropostie
syatem bty this virus. “aldrey (1906) Jevis and Shope (1928),
4ing snd “lson (1910), “11lism and Hemmon (1939), Kern ond
namp {1939) .nd Bobay et.Hal(1346) 21su cbserved snaemis in
vi.rﬂ infecti-ns wiich developed slowly und was lase marked
then the leucopeni.. In the pﬁant study the hsemoglobin
percentage was found t0 dearease in the initial felrile stege
of infection wvhioh inreased in the terminal stages indicating
elight sneemia in ths beginning followsd by haemsconcentration.
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In all the cuess under present obgervation e fall in Bl
vad Barked from - d.mse in the normel goat 0 1 sesme after
infeetion which may be due %O axute vir.l infeotion resulting
in enceads in the initlal stage of infecticn as vepirtad Wy
Kernk.mp (1939) in Hog eioleras

<hloride content of the blovd was also found to dewresss
from norssl in all the cuess especially t10se in the terminal
fatul otags of the disease which muy e due to gevers fluid
logs from the dody due ¢o diarrhosse This was olso one of the
vess ne for lnmessed hawnssensentretion notised in all the
fatal cazes aocoupenied vith disrrhosa. These findings are
in agremmint with those of -handrasexharan and Krdshnsn
{1930) in “gnikbet dizease of poultry.
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GlafmER vz

Hale cestretsd goats 19 in nuaber collected from the
plaine lcf Rorth Hher vith an average weight of 36 lbe. end
1 & 1§ pears old wre chosen for the pressnt ptady.
sormal hesmatologloal study wus donein these gosts duﬂna the
pre infection pericds taking threo reaiing in each case. They were
infected uith Mukteswer gout sdapted rinderpest virus sir:in
iine "W by subsutanscua route in uniform doses dividing
those snimals in three batshes of oix escn and learning the
ressining one as & oontrol speciually for the purpose of
histopatiologleal studye ;

In order to obtain normal blood piasturs of the goats 57
counts were done on 19 enimsls. The meen total counts per c.mme
wire, *hite cell 7742 thousend/oc.um.,erythrooytes 1646 miluoq/c.n?.,
fibe 1142 gadl, Tsdelle U gomme; YoveV 33,2 see =y and cshloride
value 426.3/hundred o.5me &r biocde The mean sercentage verious
types of cells wre, Lymphocytes - 5% , Hmooytie= 41 5y
Neutrophdl 33.8 £, %osinophil 2.3 ¢ and S.sophil 0 7. The sane
hesnotologicsl resdings were takenin the poat infsction period
at 24 hyes interval till death in all the batches. Yne infected
goat wes laft in eash hatch till death in which haemetologieal
reuiings ilinieal symptoms end postes riesed dianges snd
histopathologloul chivnges till death wire noted. In all the
tutches, one goat wes kept ag a ocontrol for eadh of the
groupe though average blood ploture of that group taken in the
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preinfection period of theese enim.ls served s normal,for
hht@-ﬁ:olo.tal exasinations, one gout was saarificed on
every Ird,4th,5th wnd 6th cay of indtlsl infeotics. The same
groceiure wa: followed in all the three butohes xeeping the duse
of the virus and route of administration constent. “isilarly
the ocontrol healthy gost of eash buteh was sasrificed at the
aonclugion of the experim-nt and naeteriuls were collected for
histopathologioal exsnination. |

The significsnt olinical symptoms in infested goate
were mariked de vession , fever, oeesation o! feeding, nassel
and ledhrimal discherges, diarrhoea and treathing difficuity
producing a peculiar woaning sound in 'thc. terzinal stages of
this disesace.

lung lesions wire secn In almost all the affected cases
in the fora of hyperasmis, songsstion, ;mphyuun. labay and
interlotular pneussnie, broncho-pneumcnia snd pleurisy. Ysath
ogcured in sluost ull the fatal csees with edvenced pneusonic
lesiong and corresponding lo d chengss. Jther orgens such aes
liver, kidney, heart and brain Jid not revesl any merked
shange exsept the abomseum, cascum and cae000lis junctions,’
in walch constent end varying degrees of cedema, ccngestion,
hasesrriege, naecrosis and desqumation of spithelia wre seens

The histop:thologiosl studies in post infestion period
ware made and compared with thoes of the sontrol goats.
Important changes notlced were hyserplacia followed with

strophy and necrocis of most of the lymphatic organs such
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as sp.een lymphgland: abd Pgysr's patehes of the intestine
«nd varying degress of songestion end hasworrhages in all the
crgens.deorosis end ulocerstion of the tuosal musoua membrans
was, hovever, not au-n in eny of the goatss The virus sesms
@ heve special affinity for the ljymp:oid organs wiich axe
evident from the histupathologiesl studles und corresponding
tlocd chungss obesrved in thess studies. _
“earch was als> msde for inclusion bodlead in all the
lyaphodd organs including tonell using Mann's eosin methyle
blue stalning technique tut with negative reeults.
“igniticsnt changes in haeemotologicsl study in post
infection period were marked hh#nmia folloved “y temporary
‘eusooytosie in the initisl febrile stage, !,wp!‘mpsah and
mitrophilia grsdually as the dnfestion advanced. These
variati ns in the blood Plom were found to be significant.
Sosinopenia ‘md a aarked fall in T.8.it. were also seen in most
of the infeotsd animsls in the sdvanced stase of the disease.

Sanavens
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