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HERODUCTIOH

brucellosis in sheep hae becn Fecogoioed '
long @s an important diseass sntity not only as & sericus
hezerd in the development of sheep industry but sleo as
- ene of the most importany memt%e disenses. In mstm
eountries, where sheep contvibute substaniially to animal
hucbandry eosuntmy in the form of sutton and wool,
brucellosis hes attained special significance as'by far
the most imporscnt bucterial disease. In Pranee, Dubois
{1910) described " kalte Fever" in sheep. Bruee (1930)
in British Columbis rovorded & amalil outbreak of brucellosis
in eweS which had aborted. Similariy, snenaides and lideoulis
(1931) described the disvape in Urecee and Huadleson (1943)
in UsS.As Stonner (1951) isclated Brucella cberiug Lrom the
miik of anewe followed by large-scale survey @y'oﬁa@r WOrkers
in UeS.hs { Harsh, 1960). Ovine urucelloels appe.rs to be
widespread and has boen recordcd Lrom most of the muétr&m
of the world. fhere ere several pubiicusions oigune
brucellosis in U.S.8.8e 8inee 1935 onwards ( Fyatkin, 1360).
the discase bae alse been reported Lrom Germany, Hungary
Switoeris.d, T4aly, Africa, Hongo
' from slmost all paris of the glebe (Stableforth and Gulloway,
1955). In most of thooe co.niries, the main csusative

or;snisn of ovise brucellosis wes lruce




lamm o m@mmay in reme and perhaps sboriion and

in &0 far en Indis is concurmed, bruoellosis in
nount of attention of

in she ficld of bovine brucsllosise.
Indeed, nost of the workers who hsve investinted
brucellosis in domesticsted ruminente other then caitle have
tested shesp sud soats simltencously in view of the
preveiling animsl husbandry preciices in our eouniry whore
these two gpeclies of eanimale e X sbly kept snd mainteined
sogothor, except in speciel conditions where differcmt ferus
exiuted for sheep and goata, Hatiwe (1966) had found that
naxinus n.pber of reschors among shesp wWore in owesS than
insl Ser Gge. Since amultten 15 o major scurce of
imol protein in this countyy, bruccllosis cun aut down

welghte roduotion substuntially
im chronicelly infected sheoep bhhereby Tuaultiag in eccnomic
lose. fho eariiest refoercnes 40 occurrepee of brueollosis
lding (1943 1547 &y 1947 b und 1948)
followed by Heo (1952) wnd accosrding to Lhem sborsion in
pheop and goabts migh. bo due $0 cuuLed other then brucelloais,
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shoyrt pericd and such were likely %o be nissed, a feature
whieh is different from bovine bruceilosis. Subseguent
investigzetions havé confirmed the prescmce of brucellosis
emong sheep in almost ail the sistes of Iadis { Nilskan
and Fonde, 1948; Pathak, 1965; Ssatynprekash gt al. 19673
Gangulee g 8l. 1967; Mathur, 1968; Sem, 1968 and Zoki
et al. 1975).

In Uriscsa, brucellusis in catile is known te
be endemic with high incidence im viilagebattle parsiculsrly
of the cgptel aistricts as reporsed by Folding (Qp.sit-): ‘
Panda end Das (1965), Pat and Panigrani (1966). The
incidenee in cattle in organised ferms is alse egually high
almogt Shroughous the state (Psnda wif&.g@g Limited
work carried out on Bhe lueidenes of Brucells resctors

among gotts and sheep in Orissa has confirmed the presence
of the discase in these anieals, although the resctoy

percentage was relatively lew ( Dee st als 1561). However,
60 systematic work huo been earried out ¢a brucelilosis in

sheep population
and io one of the states in India wheore it forms am

mrertant Gocet and scurce of income of the weaker sections
oi the societys A8 has besn mentioned eerlier, the usual
practice undel vi.lage condition is to rauise shesp end
guate tegothor along with catile cnd all these thres species
live 4a intimate centact with eseb other with overy chunee
ef infeetion spreading Lrom one spocies to the other snd

The stcte of Orissa hes & sizable
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vice vorsz. Zhe total number of sheep present in (rissa
as per the cenous repert of 1982 and sheir diotrictwise
distribugion is 88 foilowss

aee 1369

e 55,683
ree 22504559
i 24004756
. phenkanal veu 1,12,167
6. Ganjenm ous 24635777
Te dajpur wos 66,109
elaian oee 24144352
sev 944415
ene 1,52,668
- d 3445000
aea 61,956
ess 234074549
vee 234557
vou 42,999

*sn
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15. Sombolpus
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{Seurce - Buresn of Ssatistics, Oriass) '

Although the lgelation;ideadification sod fyping of
ellie opg.niome offord correcd appraiSal of infeciion
statup in caimnl h.xds, in o devaleping countsy like Indis,
@@@@&@@ﬁ@wﬂ tepte hove been pluying an evere-ine.caaingly
significunt role in this re,urd; in vicws of the linited




e

ishosratory faocilities svailsble in most parts of the
countyys« Huddleson (1943) developed & quick {(plate)
aggiutinution teat for the disgnosis of bruscllepis and
oings then & lerge number of serological tests have been
developeds Thess include the tube sgglutination, complerent
fizstion, milk ring, mucuus agglutinution, blociing antibedy,
mercaptocthancl, the brucellin, uhey esglutinsticn snd
Cocmbs ontigiobulin tosts, The plate =nd Stubs egglutinetion
testa, a0 stenderdised ythe PAD/WHO Bapert Commitiee on
elloeds [ Heport, 1964; Gengulee ef als 1967), have found
the wldeat uweyge i the honds of researgh woykers both undey
ficld and laboratory condisions. Hot withatauding the
simplicity of these tests, they suffer from oertain Araw-baoks
the most importont apcag which s their follure in dolecting
wadred per cent of infeoted aninule in & herd. Lhis has led
- $o the deploying of more sensitive sercvloglon) Scats such
mplezent fixations blocking satibedy und Coomba
- antigiobulin tcats,. IThe feilure of the routine agglutination
| beings, sheep asd goate due o the fuct that complete autibodies
40 not Fegpulerly appesr in the blood following infoosion in
thoen wpeelies { Boport, 9psgit.) « It bao been ropeatedly
confirmed by @overal workers, both in Indls and abwomd , that
ip 8 oigpificont .unbor of ebeep wad goats, infection duo to
Brucelloe gives riee to the formation of incomplets \patibodien
which oye apocific to the susciive organism(s) bub :Xz;w
resuit dn vieible egglutinstion even when performed. |




stringent conditions. Such avinales, though infscted, go
undetected and remaip in the berd taorsby perpeotucting |
infection and coming in the wmay of complete identifiosticn of
the individuol enizals and total eradication of whe discase.
Biilerent mechenisme pay opernte in various
sistuations %o blook agulutination sven im She picsenes of
specifiec antibodies. One eiplanucion is the prescnes of
mopovelent sntibodies, Since this antibudy has one combining
site, i% connot bridge betwsen sntigens to form clumps.
Anctney pechanisn may be the close Jlocsiion of antigens on |
ths surface of the celis, o0 tuad combination of one antibody
pRy phyoic.ily ©aterfcre #ith cosbination of another
(Herchunt and Pacier, 1566).
Siace bruccllosis e 8 chroenio discese, this

situntion cspumes special aignificunce in the epidemiology
of the diszesse. In view of Shis, the spplication of ordinery
plase and Sube sgglutination teats had limited welue
perticularly in shoep aud ovete and it is imperative thag
serologicel technigue(e) capable of detecting bloucking
antibvodics n.at be doployed tu detlect all she infeoted cnimels
in @ given populaticn. Ferusal of aveilable literature reveuls
that the Coombs mntiglobulin tests 13 by for the noet acourste
gaye ~=dingnootic nothed curie.tly svedluble b0 detect
incomplete sntibosies asuinst brusellosic as compared %o

opploment fixctien sad blochlng untiBody teote (Hajdu, 15633
Lepennes apd Goysen, 1965 ; Argottes gt al. 1977)« dberess
in hwien beings the Coombs SeatiRe besn imeressingly used in




-

recent yesrs fop detegtion of undulent fever, larze~scals
siplication of thic oot for Setectiom of ovine and cspxrine
bruceliouis kas not yet beem initiated although substontisl
progress hos bevh mede in this regaxd with bovine brucelliosis.
faiking all theme focts into considersation, it %a$‘

docided 50 underseke a szuall=-sc:le survey om ’bm incidence
of brucelloeis in sheep in Oriese using the standexd ssglubinati
teot (both plete and tube) end alse the blocking antibody
and Coombs t28i8e
The me2in objectives of this investisstion sre to find

samples yoeucted o blooking satibedy Scst and indepenceatly
to the Coozba antiglobulin feat,

it is bhoped thet the results of these invectigatiens
wowld throvw some light en the problem of brucellosis ansng
sheep in Orisss in its totelidy smd ohimmlute intexwvst for
further investisstions on the problom. The uitimute objcetive
howevey is te cosess the mogpitude of the proble
brucellosis in Orisea end to evaluste the efficezey of the

Coorbs teast @8 & tool Loy Xuture sondrel amnd eoredicution

Lest but pot tho loewd; sy davestigetion on
ovipe bruceilosis particulcrly with regard to 1te incidwace
has o direct beuring on humen heclih in 6o mach ez the

dne brucellosie is Bw.







In 1687, Brucs,an, engiish bucteriologist,
isolated the cauvsative agmtefmw fover. Bang in Denmexk
cotablished the avtiology of contegious bovine abortion in

o Brucella suis was iselated in 1814 by American
investigator, Iroum . Br. ovis which cuuses genitel disease
Beyes in 1953. Other spucies such as Bx. geotomae
eanis were discovered in 1957 and 1967 mswuﬁww by
Stocnuer end lackman and Chazmicheel. The latter three species
- viz. Br. ngotomse, Br. ovis
- recorded in Indias.

The litersture of brucellosis is so vast that it is

not possible in this thesis to cover all aspects of this

page oF the orgsnisms respobaible for brucellosis in
minele and mop. Indecd, there are now seversl comprehonsive
. teot books availeble in english literuure ( Huddleson, 1943;
Spink, 19563 Oalryuplechuuph Spaw
‘Hodslgo, 1977). Besides text boeks, bthore aye numorous

, paxaphs on 4ifforent aspocts of bruccllesis such as the
g ungalee et al. (1960). Since the werk.
,..'raw in thuis thesishedinly relates to serological m@@m
| prucellosic in ehoep, the roview of litasuture haa m
reptricted G0 fumcidence of the disease in sheep, wﬂm@%&w
yf the disuase, puthogenesis, serological disgnosis




izmunisation und such other topies which have xelevance, ia
one way or the other, %o the work setually csrried out by
the author. Accordingly, for the sake of cenvenisace, the
review has been split into pertisent subeheadings

Aetiolosy:

Bruceilosis in sheep is mostly caused By B,
melitensis sltncugh Fathnr (1568) hes isolased Br. gbortus
from cases of ovine abortion. , |

Brucellefare svocal or ovoeid shaped organiems

exsupring 0.5 to 0.7 micron in size. Under eloctron microscope,
Br. abortus and Br. mglitonpcis appesr as coscal oF
- eoesobacillary, whereas Bys suls sppear red-shoped. They are
grap=nopative ,nonnotile,without spores, generally noncapsulated
but in some sirains capswles have been dencnotrated. The
DE4 of brueslla contuine 56 %0 58 per oent € < C. Ihe
orzsnisms norwelly sppeer in eingles, psirs,clumps or amall
chains of 4 %0 & end stain Luirly well with oxdinexry dyes,
irregular oieining beiug 8 oharucteriuvtic feature in old
, Surpri mddlomon (1947) demonstruted tha
. ymm&m of p capoule for the {irst time on brucells celle

N roaed.re which showed %}gmw on smeoth and intermediate
Boxump of Brucella. 7irulence of a strain csn be deternined
.W the presemce of & capsule cad capsuler meterdial in 1t.
Mﬁmm i, form of soverad brucella straine have been obiaiuned
by Khristeforev gb gl. (1960) who trvated peecntly isclated
m shoratory otruine of thive classiceld Brucells dpecies

ines I fOrk wore rogulerly formed firom




Br._guis but anot sll strains of Brucella produced I forms.
- Phese forms cbtained with three International Units of
pecieillin per ml of tho medius reverted shen reingculated
to the medium without & Srungormir

g faotore

The &iettron miorosecpicel study of the drucells
orgenisms, a8 reported by Kessal et al. (1963), revesled no
morpholegical differences between the smoeo

, grown on tryptome Gger or within the moucluyer
culture of monooytes. The outer wall was triple-layered cnd
 imner wall singls layered, Intracsiluler peripheral bodies
were seon which hed Sriple layered mepbrenes. Frogeny of
phsgooytosed bacteris remeined within the original inges
vacuole with remarkoble preservation of the swahitocture of
. host eells, The Brucells orgariems inside the hoot cella,

- norvelly romein separnted frem other ingssted mmtericl, Ia

| m&r&m tocacove ostudies, Grund (1964) studied the orgmicos

m dend culture snd found coocoid Lforms moure yle@.?;ifmi in

m cultures. Very omall fowms measuring 0.2 micren ;m
m@mmmwfmmmwg@awamm

| which grew like bud from ‘cocoold mother eclls. Reduction in
éiaﬁ is o result cnd expreasion of & yeduetion inm metololie

: tozdleation of Drucells
 sporobleats Appesr to Ve come what rolated to the production

6% 5 formm. Hines® gg ale {1964} obac
ware oconverted 0 @g@ﬁm form® by exposure to Wﬂiﬁﬂxlﬁ .y
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glyineor a combination of the two for 48 hours which were
osmoticaliy' gsensitive, failed to absorb specific bacteriophage,
did not revert to bacillary form and did not possessendotoxin.
Cellular antigens were still present and no surface antigens
were uncovered, Differences were seen between penicillin and
glycine sporoblasts in as much as penicillin sporoblasts were
not cosmotically sensitive and were ospable of reversion to
bacillary furms, whereas glycine sporoblasts were sensitive
t0 lowered osmotic pressure and reverted only aslightly.

The process of dissociation from smooth to rough
Brucella cells was the subjeoct of intensive study by
Vysotskii et al. (1967) and Vysotskii (1968). They made
submicroscopic studies of the ultrathin sections of rough
Brucella cells and found that rough variantes of Brucella
differed significantly from smooth cells by possesing
capsule~like substalce, a more developed system of
intracytoplasmic membrane siructure and thicker cytoplasm,
Morphological polymorphism was the characteristic of rough
cells and there waa no species differente in the R cell of
Brucella, the process of dissociation being associated with
cytoplasmic density.
Antigenic structure and serological diagnosisi

The Brucelle organisms contein four antigens neemly
A,M,6 and R. The M. antigen is predominent among the Brucellae
of sheep and goate and the A antigen in the other species.
At present, it ie known that all the three Brucella species
contain seven antigen ( 1,2,344,5,6 and 7) which are arranged
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in the form ef & mossaic on the cell surface (Pyatikin
apd KXydvomhein, 1980).

2ilsssicel species of Brucellse. Recently, thermolsh
Vi antigen has also boen Sovered in Brucella. Simultonecus
fmmunisation with beth O and Vi antigenm gave botier

pgnioet infection(Pyatiin and Krivoshein, Ops.eit.)

sture 46 ome of the mujor eritoria for

absorpiion tests are bassd ¢n the principle of their
antigenic structure. Phose methods, becides defibing the
- speeies of orygsnisms, give information regarding
genotie iaterrelationshipe.

Phe various components of the Brucells cells
nave bosn long sinch. ihe lipid comtent was ¢ %0 5 per cent
62 ihe whole dricd ocell as reported by Stahl (1941). fhis
acetone soluble Lot gave on saponificaticn fatty acids and
glycerol, lipide being bioioglcellyinactive and were probably

constituent of the capsule of the orgoniem.
end Ribi (1%62) prepaved ¢ell walls and
protoplasme sepurately by diszuptbi zaniems in @
refrigeruted condition and ccil walls wore purified by
gedizentation in o linear glycerel gyudient., Antigens
sepable of protecting mice agsinst fufection and reacting
ogaingt ue.al enviserux woze present chiefly within cell
walle including substonees respoudible for priveyy
inflancation of the skin of xmbbits. Ap por thedr fiudings,




Poluzek et al. (1963) found that zome anltigens
%0 tell wall sntigons wore cloe gesecisted with 14 of
cells, These LBA gomploued wﬁé&m wore, howovex
revealed alftor beating of DRA prepsretions. wWhen the DHa
preparation was Lrectionansted into dense and less dence
fractions by gradicnt cenirifugetion, the &Rﬁi@ﬁﬂﬂ aid
no% appear $0 be associated with sSayef the fractions. Phe
authors believed that essocistion of some of the surface
as $0 nucledo aclds of ecclis might be & fairy

Br. pelilensis and By, guls was sittempled by several workers
{3ec Homchondran, 156:). He found that these three spocics
could be differsnticted by Rii~protelin and D84 protein

sonotituents such @8 sou-proteins, purines, roducing
- Serelogicallyyentigenie rolatiocship
was ékm hotween BE. melitoncis ond Br.ovis By bies gt gl 96)
There woere 1ot of oruss rezotions botwoen the euligens and
slusion of BE.ovig in the genus Lyudella.

e pelynucleotide sequences of UiA ef Br.gunig was

compared with other species by Heyor (1958) sad it deas

found thet Sho sequenc.® mostly Sallied with thet of Br.

_ § L o o BrepudSy Bre. ovig lockSuome

ef the pwwexwtm gagquences of &, guis and as such

it appwared to be o deletivn aulont of Br. guis. Surface
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antigene of Brucells were also studied by Diaz et al,.

(1968) with regerd to their dirfusability in agar gels.

Frem the surface of Brucella cells, protein, lipopolysaccharid
and polyesccheride protein antigens were extracted and it ves
found that several protein antigens extracted from

smooth Brucella cells were also asseciated with rough cells.
Br.melitensic antigesns showsd gregter diffusability in

sger then Br. abortus antigens bus mild ecid hydrelyeis

of Br.abortus antigens also increased thedr ﬁrmaanmw in

agars
Leong (1968) reported that the endotoxin of

smocoth Brucella celle Jay in the slow diffusing component
identified as the biocloglcally active endotoxin. Deatruction
8f the slow diffusing component by acid hydrolysis resulted
in & eorrssponding lose of texicily. Chromate 51 became
attaoched slmost exclusively %o the slow diffusing,
biologically sective component and hence was a valid labeld
for endotoxin derived f1om smooth Br.gbortus
exrgeniems wers alse fractioned by Shukla (1979) te find
out the tozic fraction ms well &s the frectins  that could
be used as immunogen but devoid of producling complement
fixing end agglutisating antibodies. He sumed the fractions
30, El. ?2 » 33 and ?4. Cut of these 2’2 did not produge

inenpigs and alse did not give riee
t0 agglutinsting snd complement fixing antibodies. The
proteetion it offered %o mice might be due to iacompiete
antibodies a8 well as celilular *




%c be antigenically more stable tusn clossical Brucells
strains fron the woxk of Orlov gt sl. (1976). Bight strains
of Br.gvis vere pesasged pige
sheep and were found w rotoin thelir antigenio stability
sinogento nolitensis might infect
sheep iz roush form bus m%ﬂ*aﬂf,\mth on ieclation.
Cattle is the true host for Br.cbortus, pig for Br.cuis
and sheep w0 gonts for Br.melitensis but each matuzul host
may be infocted with other two species. Br.uelitensis |
pothogenic o awine & BE. Suis. In howvse, infection is
usuelly associated with fistulous withors and Pollevil.
However, in @ll casces of M%&im or vaceination, comploment
tibodd * and ag. dwtinating entibodics
neclen £} S show difféeremt degree
of eusceptibility to brucellosis. Contyrary 0 guneral Iule,
animuls axe less susceptible and clear eff the infeotion

vaccine subsutabecusly. Fodlowing Mmim, Sasintining

ascunulete ia the blood sufficicnt foxr Sthedr detootion
from 10th t0 A2th day of the disen.e. Uther humovel foctors
gudh &8 prodigsion of opooning, complement fixiog
aubatonoe, iuctpplets antivodles play definite role in
fesund by e ﬁm@ﬁie plig0 BlE0 Produces MSusceptibAlity

To differentiote Delween vagainal and jufection
titres in bovine opscies Kerr (3955) descrived vegiusl
' found ko be negative o




cowd vaccinated with strain~l9 vageins. The antibody wae
igh which wae 3ecresary type and wes only prosent in the
veginal mucus of animals infected with virulent organicmse
Glenchur (1959) demonstrated blocking antibodies
in exporimental rabbits. Jix rabbits were infected mmma::l
by massive doses of Br.gelitentis out of which thres ’
were treuted with antibiotics snd reat kept untreated. In
the untrested rabiitsg,the increoge in gumme glebulin and
blocking sntibodies wes noted by 29th dey whereas in the
troated rabbitsrise of gmmme globulin and blocking
entibodies ovuld not be noted upto 59th day of infection.
- Zinnemen and Glesnchur (1959) working further on blocking
gntibodics reported that blocking antibodies spyeured later
than agglutinating antibodies and perasisted after the
aiglutineting antibedics had cubsidod. The blocking
antibodies originally ap easred in the geuss gilobulin
fyaction of tho serum but soun shificd to bete globulin,
Por testing blocking entibodies, Rusgechine and Hedaiili
(1959) used Coozbs test ia bevine bruceliosis and sbserved
that oven bhough the Coocmds 4ot oorresponded to
ggslutination titre in mejority of czses, i% rovesled few
pesitive sniunls which hed the hiotory of aborticn. The
Coombe teot became pesitive earlier and remained longer
than agzlutinstion teat. The antiglobulinsware usuolly
specicd specifie but Dolesal ot ule (1959) bave ahown
shot bunen entiglebuiin ccrum could be used in the Coenbs
toat for dlogusis of Drugellocis im Lovine. Desides gottles




the Coonbs test has alse bosn wsed in pige snd goats by
Cedro ot sde (1959) und the maimels wiich were negative or
reacied oply at low titro became poeitive by this teot.
Bevine brucellosis wos alee disgnosed by Schuster (1961) using
the glide nodification of the antiglobulin tests This
mbdification appeared gven superior o complement Lfixsntion
toste The Cocmbs test wus compared %0 agglutination and
complement fization $os$5in bovines by Buchmeleer (1961).
He ezamined 402 sswmples by all the sbove Shree ftests snd
concluded that routine examinations should be conducted by
ageilutination test wnd conlirmation by complement Lizaticm
and Coombs o2ty . ) |

#ith & view %o svoiving sn sasior agglutinuntion
test for routine use, Hurty und Eausik (1963) tried a rapid
shole blood sgglutination tcat ia rurel aress of U.P,
Heparinised or omalated microslidea snd coloured satigen
wareused for this puppose . Compariscon of this test with
plugd seyum plate, blood serum tube, milk ying, whole nilk
plate, whay plate and whoy tube tenis indicated shat the
former wea quite suitable fer soreening purposes in feild
PUEVAY » ‘

An intensive at.dy of 80,000 enstle sexa dn
ozechoslovakis was done by mceified Coombs teat (Hajdu,B2963) -
Blo0d serum und whei?:\e«#?m Ggsted by sgglutinationp cemplomet
Afimi;ien and #ing Gosts. The Coombe teot ews found highly
specific sné wae recoimended for.confirming the results
of ag.lutiantion tests. dnvther modificetiun of the Cooubs

$ent was found very wecfal by Jentiuch (1904). Antigen
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antibody mizture in which ne agglutination ocourred was
centrifuged cnd bacterial sediment washed and resuspended-
From this suspension ameers were prepased and staimed with
1 %0 2 drgps of fluorascin isothiocyanate conjugeted
entiglobulin serum for 30 ninutes. Antizlobulin serum

of the conjugete was gpecific for tusts on bovine serum
becsuse antibovine glob.lin serum @as wsed. On miercsocpic
nation uader ultraviolet lisht, presence of
incomplete antiboedy wee shova by yellow grees Llurcscence
of Brucells. This teset reguired much lcst time than the
aggiutination testo Lubt with the belp of flucrscent
BiCroveope. ’

Ia Orissa, bovine and eaprine brucellosis hove
been surveyed by egglutinstion.milk risng end blocking
antibody tests., By usisg agglutination cnd amilk ring
tosta,Panda and Das (1965) found weactor percentege among
cattle in farms $o be varying belween 10 %o 47 perToent
and 26 perocant in villege cuttle. JinllaXly, Penda snd Pat
(1967) subjected seras of 271 goats to Llocking antibody
test snd found that the percertage of reactore, which wan
4 to 5 por ceat by ordimery @ggluiinotion test, incressed
t0 12 te 13 per cn$ « Cvine brucellosde “as extonsively
studied by Le Pennee (1967). Agglutinution, complement
fization Coczbs tecte wore carricd Out on sheep with

or without Lruceilosis, Iu eheep, the 8gSluginasion tent
mrelicble bub tho complenest fixaticn snd ent globulin
teots wore ejuslly efifectiva. The Tube aggl

SRR
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was alse porformed by the totragoliur stained antizen
{Pat and Panda, 19568) with complete agrzement with
standard agglutination fest except in one esse. The test
wae perforwed as wsual vut insteed of plein entigen, the
heBeBe antigen wo added &t tue rate of 0.05 ml per tube
and the tidxe could be reed after 5 hours of incubation
instead of 18 = 24 hours. Encourzged by the utilisgbs
complenent fizetion test particulaziy in early infection
phase of brucellesis, Gulrakani gi: ale (1966) tried
conglutinating complenent éb&omti@n test Lfor detecting
antibodics fren natural ceses of bovine brucsllosis.

Seventy one known posicive zers sumples were tusted by
the above wothod snd 65 ol thoem were positive for

conglubinstion teet; hence, the test was recommendod for
goro diagnosis of bruccllosds. Lais test took lues Sime

shan tube egulutination test wnd complemer '
Pathak (1968) bas rightly pointed out that heat iaﬁ.aﬁmﬁ@é
(56°C for 30 minutes) test wud supplementzl o standayd

tube test, 50 also acidilied plute test was supplemental

$o papid phate test. In o farn where Brucella positive amd
pegative animals were kept tugether, the otapdard tube

o8t vos net very aouch uselul B0 dotect sll smimale., Phe
spplication of beat inuctivetien Yest could doteet 9 per cent
move reactors than wiih standaid tude test. Specific Brucells
sgslutintne were scurched in milk of glate by Sivdeckar

anG Pathek (1569) whe comducted ecmbined wilk cmd biuod

tests iploste sloughtercd 68 Jabulpur ebhattoirs Cepillery




nethod of M.H.T. could cub short the time of the teste %o
2 bours, hepes milk ring test could be conviniently psed
iz gouts 3o toot iandividusl animsls. By centrifugation 4
method the sgzlutipation Tesult could be kmown im 15 minutes.
Capilery URT was Pfoupd te aveid fulse positive and false
nogRtive rezotions dué %o diserepency of Pat quality end
quuaiity in milke
4 modification of the standerd agglutination test

w88 performed on the filter paper by Lesarev gt sl. (1969).
One dvop of bovine soFul aud ome drop of coloured Brucellse
antigen were mized ou 8 5lass plute and ome drop of mizture
was placed om £ilter Peper. Differcnt patterns of abserpiiom
in filter puper dopesded on ths precence or zbsence of

rossslonerates of stained orgeniemes 4 dark blus centzal
was concidered positive

spot with a colourless Sirrounding
gnd honologas lizht HIUS 2pot nogntive, The results of this
method wore in full screement with thos. of the complenent
fisativn cnd agglutinstlon teots. Gith the filter puper, the
results were avalizple iv 1 Yo 2 ainutes snd one techunichin
coudd exanine 600 serul stmplus delly. As reporied by
Pathalk (1969) a precipitaticn reuciion is also possible in
prucellosis. Por shigs hesl oteble wuter soluble antiges
can be icoluted £rom Ere abortus strein =99 for gel
procipitotion resctiods Thie serves as an addislesnsl mothod
for differcntiation of spuciflc snd nonspecific agelutining.




4 ptudy of the seguence of appe
acells agslutinetinine in cslves was conducted by
Kopdaurcov and Chekishev (1969) wio wvaccinated some groups
of calves and infected othor groups with virulent Br.
borsua, Bleod semples were colledied ones & week fo¥
£ weeke Lrom eaeh §roupe 2ie Suermolablle asgglutinins
roached the peal in two weeks apé thormosteble agslutininsg
roached peak iz eix $o uine week, Kulehrestha and
paren (1970) found that sgglutinins, havsagglutining
and complement Tiaing antibocies appeared together in
infectzd snizels bBut agglutinine appecred esrlier in
pads. ALl the three fypes of antilodies slasg
persisted longer in infected animala. The jmdirect
hnemsgeinvinsiion teut conducted by them eonsisted of
sheep erysarocytes with & tricholrdlacetic acld extract of
aried Prueella eils aad shen allowing them %o resot with
porom ot double dilutione. Surface fizetion teat hes alse
bean tricd on whey by Enchov wud ib¥istelorov (1970) and
was foune o be ngually relisbie 88 whey agglubtination test.
Ksae (1870} has cobserved that incomplete '
antibodies appoured within 12 houre of antigenie
stismletion and persisted four 9o five years after
immnicasion. Mhese aitibeides could be detected by
sstiglobuiin test, sutiglobulin dest could also be applied
to milk whey 6o Feperitcd by Singh end rathak (1870). However,
the results of thie $+8% Vavied Irom guartor to guasisr an-d
from tdome Yo tdws. Ghey antiglobulin st bas slo¢ Deun
pertorymed by Ebadi (1971) wuo compured wihey Coombs toat with

g
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agsiutination test in sheoep. 4 coxrelation belwsen the

Zlobulin test was aloo studied by )
O'Reilly end cunningham (1971). The serum sumples
pesitive o card tost were aleo positive 3o tube
agglutination tost but not to the antiglobulin tess,
thereby indicating that incomplote antibodies did not
plenent fixatien in mrane,wem
spoeifie Lor brucellosis as found by Emchev and
- Khristefoxov (1971), but they detected fewer number of

parieion to blood serul tests. The same

neturally infected shesp and on 296 exwrzmtam infected
sheePs they eswe $0 tho conclusion kst it wue superior

to sgglutination test but iaferior 60 conplement fizetion
tests The sape euthors (1871) alee aiudied ourface
fization tost on ovine ecrum with riag test antigen. This
tost (Cestencda Surfece Fixzation) dotected fewer number of
reaeiors thon complement recction and ring tosts but hed
the adaventuge of mmmﬁ@’ of MW«» The sorum

almost of equel value. 0f the two tetrusolium anﬁ
the tetrpazeliun antigen wae found to be auperior by Tonwan:




and Pethsk (1971). Comparisson of sgslutination and
complement fizstion tente were alse done with Roso Beungad
test ond Coombs sntiglobulin test by Pilet g al.li872)
ewkowiea (3972) and the lsiter teate wore voported
0 be superior. Besides superiority, the entiglobulin tens
could be an useful toel fur differeuticting vaccinated and
naturally infected emimels. In vaccinated snizals, the
iglobulin $itre wened esay after 162 days of vaccination
horeas in noturally infected animsls 4% peraisted longer |
(Beh and Lascslles, 1973)e |
A centrifugation wothod o cut short the time
of slow aszklutination teat hae been deseribed by Laschke
{1874)2 & Pesult in slew agglutineticon test could be
obtainud 4n five minutes by centrifusing the Bubse at
2,000 rpms The method compared well with standard
agglutination $ust and complebent fization Sest. The
ammm&wim tent cembined with gel diffusion could aleo be

infections. The sore ecmples m@iﬁm w aaclutis

teat were further tﬁ@tﬂé by gel diffusi

gave precipitotion lines wiih Br.evis indiensing that the

mwﬂ.gz&%mmw with Br.cvis satigen were suggestive of

conplenent fiuation, milk ring ond gel diffusion Sewis,
tnum end Gulrajant (1974) beve vecomeonded that




milk ring test con e used 83 a supportive test for
agglutinetion in miloh cowd and geld diffusion in dry cowde
ékile teating prevalence of bdrucell
Heryena, Kuleschrestha &3 &l. (1575) found thet reactor
percentage in maves wes 22.7% &s against 1.0 in cows in
orgunissd farms. The high reacltor porcsntage in mareswas
suspicious for nonspecificiiy end, therefore, the authors
have recommcnded that she co-relation betwocn standard
aggintination and heat insctivasion tost be seceritained in
experipentally infected ax
gould be drsem from naturally infected animal
attesps by Singh and Pethek (1975) teo smedily milk ring
$oo% £or uss in individusl cows svolved the serial dilution
$est which compared well with standard tube test, 80 far as .
she high titre serum comples wore conc-rned, but teat
veriation in titre of HEP wus dotectod umd it wee

KE could .ot be used as & routine teot for
" 4individual caimals in villsge conditions. The forzation of
putton ABR doposit was rogarded as & positive reaction in
shoep and suste but o ring in cowe and bulffuloes were te

\ ——

oals in mares of

lzols before amy conclusion

be sesrched for.

fhe infilucnee 0.f storuge tenmperature, repeated
freveing and melting, mechupdenl stress aad UsVe irrad iebion
on the sitre of agulutipating and conplement Lixing
antibodics was otudied by Eunter (1573) and his vesulte

i ble etability over & long period in titres

ting and complepent fizing entibodles in the
ionle To difforeutiote between m@eima and
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infection titres in Subs sgglutinution test the
sercaptoethencl test has been described by Alton and
Jones (1975)« this tost was carried out in §m&we@ of
mereaptoothanel which insctivates maeroimmunoglobulins and
served &z an indicator of smicroimmundglobuling present in
the serum. The tube agglutination test camr easily be
modified to beocoms mercapioethancl test, incubation end
recording being done in the seme way as tube egglutinetion
test.

Argottes o8 al. (1977) tested 19 scrun samples
positive for Coombe tess at monthly intorvels for 5 months,
Coomba, mercaptoctbunol, rivanol, ccuplenent fixation and
alow agglutination tests were uced but the Joozbs tect
wes found superier So all other tesis. In an atlampt o
find & suiteble serologicul test for buffeloss, Soni (1978)
triod otendard tube, sapid piste, blocking ausilody test
and Cootepedn’s surfoce fization test and milk ring tess
on haecselysed serum samples. Other tests included were spot
oot in oitrated blood sumpled, ABR, shey plete smd whey

uwbe, but tho resulss of varicus %ests co-reluted well at
nigher titres with diserepancies at lewer titros. Por
eatile, Bowever, standayd tube test end comple
goots were found sultuble by Chapell e ol (l@?@).
siose Bongol to86 have 1l @ false positive reactionsin
goate snd 8% in shecp a8 compured Yo slow agglutination
and Wmﬁﬁ fization tests in & study eonducted by
los gf 8l (1976). Ebrioteforev (1979 essmined




T+426 blood saxples from 34 sheep and § gosis at weekldy
intervals over & peoricd of 4 yosrs amﬁ Lound the Coombs
o598 %0 be the best Lfor blooking antibedies. hubamned
o 8l. (1960) tried sounterimmunoulectropuzesis for
sie of brucellosis in shecp cnd compered this teet
with Hose Bengal plute and standard egglutinction teats
and found that the counter immngclootrophorceie test wus
‘the most sensitive of the Ghree, Saced and Selim (1980)
mplepent fixation teat t¢ be the best for cattle.
Firnsi snd Kisa (1961) ezomined 599 sevun sswples f£rom
ewee that bhad bistory of abortion snd found 399 eamples
positive for brucellesis und 10 for salmonellosias
Kvolack gt 8l. (1981) examined 994 blood sanples £rom ewss,
134 from pige and 176 from cheop showing weskly pesitive
or doubtful agglutinines by antiglebulin and merospioothanol
tests and in thelyr opinion those mogetive to buth tests
vere concidered nogative for cattle end pigs. 4n |
experinensally infeoted cow was studied intensively by
Heck gf oke (1981) by enzyme linked immunosorvent cosay
and other conventlonal methods. l1§ wos found that the test
dotectod nntibodics two wooks earlior and 3 wecke dater-
agd mothodas the stondard agglutinaiion
sonducted on mierotitreticn plates by Hery
gt Bl (1982) which saved tins and labour.
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Albipi sump snd Byptose agmr. Brucells organimma cap also
be calgivated i the yolk sac of Lertilised or unfortiliced
@25Bs The orgenispe are cerobic and only Br.sborbug
104 €8, tension on primary isclaticn. Dhey are slow
growing and PFoquire sboud 13 to 20 days for primery
isolation =ad one to Swo duys subsequonily. They can
eRs0 grow in & temperature of 6-45°C. The colonies aye
emall coneshaped on ager end liguid growith becomes turbid
azinous, for primsry isclstion, sclsctive medta
g dges a:d antibiotics urw used. A8 usual,
prolonged cultivation ia wrtificiel media causes less of
?ﬁi. antigen «nd weakening of virulence. The organieme do not
produce oxotoxin neither thelr cozbobydrats fermentasion
is comspicucud. Gome strajps ply produes hydrog pamxidm
breai down ures snd reduse nitrates to ailtrites. 4s sorly
86 {1941 Ardrey has shown thab teyptose ogar or @ complete
peptone modiun wed saticfaotory i’gﬁ* iscdatien of Brucelia, |
e also pointed oub thot bacterlostatic eoticn of dyos wes |
influenced by the pH of the medis and peplone ¢u.tente &@&mr‘
(1963) hes peiated vut that in view of the paucity of
glinical syuptoms ia animale, 1% would be bestey do tay
iselesion £rem the surologically poeitive animols.
Iselated organiens con be classified by phago.
Phoge Tb is epecific for Brugells classilfiocutiop. Por @ long
time stendovd sethod of differentiation ¢of the thxwe
legsionl Gypee wAS by dye inhivdsion(liuddlesen,d$ed) amd
end yesetion to monospecific sord (Stobleforth,l96l). o
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attemps o phage type various strains of Drucella
isclsted from catsle, buffnloos, shoep, Suats and pige
wes msde by Bhembeni and Krishigurty (1964) who included
chages and 37 Brucells strains in their study. Cut of the
37 strains 24 were lgéaa by oll phages whersas other straine
showed irreguler lysis and rough veriogbe ﬂhaweé/m lysis. .
Sensitivity of Indien strain to chemotherepeutie
agents was tested by Erichnesurty apd Vershney (1964) by
baper dist metheod using 31 cgente in two dilutions,
Thirty six stroins were tested and 21l of them wore sensitive
%o chlorotetracyeline, tetracycline and oxg%e/mwaline '
- and kangmycin. Straine were in gemeral resistant to
salfonomides and pemicilline.
Brucells biotypes zro ussally differentiatod by
dye inbibition, oress agplutination, phage lysis end
metabolic setivitice. From Ordese Br. bietype=I
snd Breaportus-aselitensis type were dsoluted by Fet ond
Pandgrahi {(1968), Barlier, Poldimg (1947) had iscluted
A1 (insermediate) straine of Brucelds from casges of abortion
in cattle of Orisce. Nothur (1967) idsolated 37 Brueells
strains from goste in Punjeb out of which 10 were Br.
sbortug biotyperl. Twenty nime Brucells etrains were
isolated £rom Alk of bhesp out of which eii were Bresborius
Mammhﬂ%. therafore, conoluded thet herds of sheop snd
goats could either infectod with Br.abortug or Br.pelitensis.
fhe oddition of erythrytol to gulture wedis as &
growth stimulant 18 not nedemsaxy foxr Brucelle strains19.




Repple (19567) Lound that erythryt
of one micron mole por ml of culture media inhibited
/th of straln i9. Other streins were stimilated by

' spiant s‘ém&n of

Antiphege seyum osm be added to culbure o
ralice the effect of any phoge in sheop end ¢oase in
whom milk 16 6 convenient source fer isclaticn of the
o¥genicns. Samples posistive to ERT are ideal for culturiag .
Nathur (19606) isclated 50 streime of Brucolla fyom gosts
and 38 straine from sheep by milk culture. According 0
bim, pocled milk from herds showing aborticns Wors very
likely %0 become poeitive cm culture amd 15 to 20y of
ine isciated Srom sheop and 208t sguros were

- included all the J blotypes. amwv 2, hovever, wae nod
izointed from aboepe. Br.suis biotype 1 was dasclaged from
Fhiodoaia by ieuley (1968)

a\d |
snioly infoets shoep &ml goata.bhrougnon

uely Indien shesp and goote show & highor incidence
68 infection with Bresbortug then ony whoro elee in the
world (Uothur, 1966). Infection from sheop emd goats
aeither pace doan to cows apd bulfelece noy the huuan
beings ore infooted with Br.abortu® in nature. After &
study of 8 yeurs im duipy farms, Buthur (1971) fouud Ghes
52% of the imfeoted cows exereted Brugells orgsnisme in
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their milk. Semon of nll breeding bulls should alse be
sultuted as there ie possibility of isclating organisme
Zrom it. Isclation of Br.aborius biotype~l bhas slep been
reporbed from guals by Panjersthinsm and Gulrejoni (1974)
who alse isclated organicme from cows but only from
piscents wnd stemach contents of foctus.
Jonos and Basrly (1975) sttempted isclaticn from
vacoinated ewes. Seventy ewes were vacclnoted with Br.
elitencio Rev I vacuine and atiempts for isolation
failed. Only wosk a%mﬁm@im titres peraisted in ewpe
28 a rosidual effeot of vecoination. Sen and Sharms (1975)
aing £rom mane 1B 28 study
of 78 strains of Brucella isolated from different sources
from India during 1965-70, they have encountered Br.
abortus blotypeslis2eidsd.0,9 cnd Br.polteusis - bilotypes
2«,3 in m&m.y.w Biotype 2 was isoluted fium &
Guveransent pig ferm in Temilnadu by Hajendra gt @l.{1%80),
This ferx showsd high percentage of serclegicsd reectors
bortus atiynins hove also been iselated
Homsehendrongd 51.(1961)«

Cattle, goots, choep,pigs, Borees, comel, deer,
dogn, ouls and rodonts are m&c&yﬁi&a %0 infection. The
high cencentyation of Brucellae in the plucenta of ecatile
i due o evrythyytols Abertion is the moot constant syuptom
in snimele. Thore mey be loes of milk wund Lieahs The
discase may produse arthritis, bureitis, orchitie end
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epididywmitie. In horses and camels, the disease is
11y istont, emacistion and lsssitude being the
vieible sysptons. The excretions and secrevicns of sick
paimpale are the sourees of infeoticn ( Pyatkin emd
Krivoshein, 1980).

Among laboratory eaimale, guineapig is the

mal of chodce in which the disesse 1&ss for 3 months and

the animal dien showing lesioms in bones, jolin$s, onyrdilages
and eyeS. During the course of the discase, emsciation,
aghkin atrophy, fall of hadr and crchitds develops
(Pyatikin snd Kriveshein, ope.git).Zhe fundsmsatal tissue
resctions in guineapigs mpyesr to be csme in all strains.
There noy bo eonsiderable wvariation im the abllity of the
dgisforent straine o produce lesiunse Factal ond
pay :Be?fmgmw‘s condition in aborted calves. Hallman gt al.
{1424) studied pathology of udder sad described
degeperation and desquamation of parenchyns
oxudste into the scind of glends. The primary lesien
conaioted of & variauble degrecsof eadothelial ,
£1broblosts. |

An exclusive study en the pathogunceis of
Brugella aspecies for the Lfowl was condugted by Huddlosen
and Eomed (1929)e ke wrooulte indicated thet all the three
opocies produced disease of chroni¢ nature in birds whieh
peorly . . slways bad & fotel termination im exporimental
birds, For aiugnosis, the agglutination fest ie Yuiieble
in £leck but not for individual birde, The iselatien of the
3 £xom the infected bird i almost Aifficult wo




accomplish. The lewions have been obsorved in liver, kidney
and sploen ond the diseuse alsy ozists in aaturally infectod
birds in whom the disease 18 not necessarily fatel but may
cause drop im eug produetion. In India, the Lirst report
on the ocourrence of brucellosis in fowl was in Orises
(Das ot al. 1963).

The findings of Bdjington and Donhap (1939)
probubly geve 8 colug %o She proper time of vaccination
in brucellosis. They found thet Brucella infected animele
aight or might not abort. Some animels aboried twoe $0 thiee
times and then d4id pot abort, the differenee being
astribuied o the statun of infection.

Studies on the leucvcyte picture of the animole |

due to classicil Brucells organiems, their enddiin and
struin 19 vaccine wers comducted by iunger (1941 a, b) and

RYichnamirty and m@%my MWW@NMO Iin wlgﬂ% ‘.ﬁ E@.ﬁﬂ”g» '

pranulotion oloe ossurrcd in neutrophils.vhes lethal
endotoxin wans injooted to guinecpige in subletbal dose,
704 of the leucocytes were reduced from the bleoed. The uric
seid oontent of urine «as inoreused e 200%. Zue Brugella
soxin froetion had also oytedytic effoect on the neutvophils
4n the blood vossels. Styein 19 vacuine cuusSed neutropusnia
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cese, the haematologicsl und biccuemical chunge

gnoagde of Brucella infection in anlpmals. Above all,
there wap positive response towards Lormation of specific
agglutinins. The digostive juices, the tissue lysosome
content and Quadity of dietexy proteins have got their parss
%0 play ia Erucelia infection boosuse of the £sot that
infeotion in MO8T cuues cccur through orsl route. The

shoep Salive has got auntibacterisl offect agained

Br.oberpug 9trein-l9y 8s reported by Lynov g al.(1867).
2he gelive could kill the baoteris after 20-24 hours of
SRPOTUYE, AU usgel content and juice killed
bacterda in 10«30 mﬁw. t%mwm puncrestle juice and
bile were mildly bacterioatatics. Mﬂmm&ﬁ of atrain
16 vaccine five times at aiz months iatervel oF inoculaticn
(L) astivity in w M@aﬁglﬁ.wr, espl%a sad mm {arok
1967)» 2he bloed L activity returned o normel in five
to thirtesn days whoreas the opleen and liver L sotivity
was roduced @nd the brain L eetivity became completely
nil. Antibedy Producsion im yeupomse e Brucells deponded
oh diotary provein. Geroyuiveh 8% al. (2967) roported thag
poor quality protein such oy golatic '
productions Hethionine nvt only improved sntibody prod.ction
but also provided & protection agninet toxie elfeets of living

OV 5

In india, & type of eplaldyniigebecurring
in sn epidenio Lorm aidn to epldidyuitie due % Br.ovis
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wae investigated by Kulshrosthe spd Kelrs (1978) and, to
their mstenishnent, they isclated Br.gbortug bictype 2 from

such Casede

35 @mw of ceicnse of aa infected sow. The pathogen hes also
boen isoclated from 39 srees of am infocted gilt. Cus
“8€ the 68 sexclogically peeitive animsles, 48 were o.dturally
positive . Carceses held ot 40°P had yielded Br.suis on
gulture znd the org-niems could ususlly be isclated ¢ to 6 w%
Sfter exposurv.dimilurly, Br.abortus wes recoversd from the
supen of a nuturaily infected bull in §o consecuctive
gollections, fhe meximum nunbel of viaple orgunisms per
nl of semen wad 49,500 Liis bull show.d Bruc.ils
agslutination titre higher in vie semay plased than in
the bloud plaeme ( Hathed and Detray, 1950). bDas et al
(1562) found 4.2% reactors among 119 bulls tested ia

_ agglutinins could be demonstrated

n gemen of bulle suifering from orehitis. Hutehings (1952)
mun to mop snd sujmals were the chief source
beings. Eadyrov (1965) studied five fagme herbour
nupber of Brucsila infected shecp for 3 years along with
2,877 cattle who were in contaet with sheop und found
that trcnssission of Brugella from sheep to cuttle, horses
old capels Wod VeIry very IXulvs
ntyuprokaoh ot ale (1567) studying tue

incidence of brucedlesis in mon and snimels in Delbd
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found O.7% reactors in goats and 0.6% dn shecp. Eathur
(1968) found thet 2% of the villagesof Harysns hu
infected sheep and 15.755% of the strains isoluted from:
shesp were Br.gbortus. Sheep were normslly found to be
infected whon they were Veared along with infecied goats.
Zaki g% al (1975) mcf?t Liné any resctor among sheep
in Kernstekn, The number,ef resctors among sheep of

_ round Karaoel was 6.18%, Bibar 1.9%, U.P. 1.5%,
Caloutta 4% snd Punjeb 0.47% (Sem, 1968).

How leng the Brucellus capn survive im soil,

water and seimals bulldings? Dhic was the subject of
- otudy by Daminavo (1967)s The higher the humus: contoent
of the S0il, the longer the survival of Brucella. When

the hunidity was 915, the survival was 1) days in grey
desert s0il and 46 days in acndy loam. Poctures and
infected pond woters showld be rested for J moanths

orzanions.nized with facces on internal and exterral walls
> and 53 daye in

Chaterjesc (1968) estimated thae inocidence of
2¢elle apong workers of militoxy dairy farm at Kirkee
ond Pimpri and workers of btutcherice at Eirkee snd Poona
%0 be 2%. In some trects of Crisse, the incidence of
brucelloceis wee &o hish @b 50%, but aignificantly low
(mnm, 1968). Cross resction® wers
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ngeinst B.8, with P 52 vaccine nighs reveal . . a titre
ageinnt Br.cbortus upto 220 days
Does whole blood spot test work in anizels?

Pashak (1966) found this Ses$ quite suitable a¥-least
for buffalees. Ho also examined 110 goat sera samples Lor
blocking sntibodies but could neot Lind further rcactors.

locking ahtibodies were alse found absent ia pig sera
{Soni and Pathak, 1969). In kmdhye pradesh,
of brucellosis in cows and buifeloes was rocorded %o bs
525% ond 3«30% regpoetively by Eataria and Vexmn {1969).
- In Andhye Pradosh, the porecntage of reactors among cows
was 9 %o 38% and in buffelocs 3 %o 5% as reperted by
Hondgounkar and Horayan Beo (1971). Similerly, Euwlsshrotha
et al. (1973) reported the rometor percentage im cows o
be 2,3% end in mffuloss 13.10% duriang the pericd from
1966 to 1971 ia Rajastoan. Zoki o8 al. (1975) have reported
reactor percentege amosg sheep and gouts in Karnateks 88 Of
and 1.1% respsctively. Eumsr ot ol. (1976) found 0.33%
reaotors among goete in Bellore ldeiriet of lindpes. Human
brucellosis sas found to be 1.86% among men and 3.21% among
women of Eadhys Prodeeh by Sond (1976) whe alse found
king antibodiss t0 be eyually distributed among both

liag et gle (1977) reported incidence of

s among eows o be 24,54 in West Dengal without
among the buffaloes tootel. DO

' 0 brucellosds? Ibie




was the problem before Haldar st al. (1979) who studied the
exroeses like Jersey kX Herysne, Holetein X Beryena and
Brown Swise X Haryena and found that oros
lower infoction rate than the paremt oloek. Higher
pexcentage of exotic bloocd wupto 75% showed @ teandoncy
towards higher iocidence. Those findings hove been confirmed
by Bels and Sidhun (1982). The aw of brucellosd
nd rovealed £ to 50% reactore
in shree fayms ( Beiti gt al. 1960)
| Polydorou (1974) has detuiled the procedure of
ing sheep and goate in Cyprue, The flocks were Lirst
tested by silergie tests ond them positive snimals were
confiimed serclogically. The peoliey of slaughter had paid
adoguate dividends by Peducing brucellesis to 0.06f%. In
Frence, survey of brucelleosis in sheep was done by couwplenent
fixation test during 1979~80 and 1980-81 by Dolley (1962)
who detected incidence of 2.7% in ewes and 14.2% in raus,
nan gt al (1983) reported seroprovalance of bracellesis
Bungladesh cad found highey mmm
of reoctors in farms thon the xursl cubile. |

\

The wse of abertion vaccine in celves a&;iq.x
| menthe has & spocial advantage awiﬁﬁwmﬁm a2 bured
poifers. Aecording o Buek (1930), the WW‘ \
sppear in the blced of ealves dissppesr mers m&mm
nore Fegulerly.Stahl ead Hamun (1941) tried to ascerpin

inmunioing eoffect of glucelipid antigon Lrom WM
colle. Phie antigen feiled te protect 19 eut of 21 Mﬁap&ga
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which were vaccinstod with this sntigen. The total
mﬁg&ﬂi@iw Gf &i:‘ i

Eitchel and Woore (1942) tried alkali~fres viels for Jid
1
storing this vaccims, but the advantege of such vials,not

appear spectacular.
Strain 19 vacoine 10 usually usod conee im the

sgglutination titre followed by relatively rapid decline.
Abortion rate deercusesand butter fat incrosses, but the
dong term effect of revocoinzation is 4ifficult %o ascess
(Burpea, 1950). The multiplication of virulent orginisms
inside the monocytes of guineapigs has been taken as an
index to study the effect of vaceine. Breun gt al. (1962)
found that virulent orgsnisms maltiplied most in the mencoytes
of normal guinespigs woxe inoide the moaccytes of guineapise
vagoinated with kilied vaccine and lesat inside the
uineopige vaceinated with live veeooine,
chardson gf Ble (19668) who injected killed euspensiocn
B pul inso the heart of sheep Lootuses, Resulte
of @wwmmo{:f@@m blood showed that foeltal lamb was
izmunelogically competent and responded to antigens Mﬁﬁw
than new born leanbe. The relative wresponsivences @ﬁ’ tho
noweborn lomba wag thought §6 be due o m&wwm“m |
soloatral ontibody.
A new method of vacoination by conjunctival
route heo been advocnted by Plomet and Fensterbank (1976)
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who reported that under field condition, & boostor
vaceination by conjunctival route would provide moTre
pratection than otendsrd veccination without serious
interference in routine disgnostic tests. Twe vaccinations
by cenjunctival routé would be eimpler, economical and

a8 effective as the stapdard vacoination end would heve
the adveniage of vaccination ab any age without risk of
serological recponse.

’ e efficaay of using living vaceine also has
been stressed by Plomet and Flomet (1978) who sugsested
that living bacteria containiang a3 least mm orguniomns
per dose should be used, Animsls receiving doses of 100
bacteria per dose developed hish titre wheres&s those
receiving lesser dosc developed poor or no titres waen
seventy oue cslves were injected subgutaneously with

10% 10 26™ iiving vecterin and Gifferent orgins of such
ezperizental calves were cultured, basteris could be
isolated from eslves receiving 107 doss cnly.

LGORoEiec 8%sn 123 82
Sab S U s 0 b i VGiotdiete WA Y

Brucsliosis is human boiuigs { salta fwe;,
undulent fever) i moatly aa owmﬂaml disgase aad
the natural resorvoirs are domeatic animsls, wmostly cattle
goate and sheop.As long &8 remorvoir of brucollosis
peraiots in these anluals, human brucellosls will gcour
(fhorn gt gl. 1977). In viow of the fact that bruceilosis
 in enlesle 48 endenic in certain parts of Indis, the
otourrence of humun brucellosis sccumes special eignificance

fhore have been soveral reports of human brugsilosia in




FohL oM., o
FEOLEELDNEN

. "'a‘i Eﬁm (1?41» Other
importunt reports include BhoSe op . .. .. 1959, 1960,

19673 . Lhandhera @ﬁ %ﬁ 19543 G@&% S0d L SYETrSy 1967
and Suarms et al. 1974)s mw Curried ocut extensive

mach light on the zoonotic signip
Mmrﬁmﬁaw.wwwm&@mﬁlﬁﬁﬁﬁ
were found o be most suseeptible spg incidence wes more
in males (71%) thun in females (28g), Frop humsn heslth
point of view, goat is the mOBE importen

Brucellosis was more in fenilies who kept goats and leas in
families who kept cews since 85% of the sheep and goad
brucellosio in Indis is due to Br.mold .u 3

iafmt&an in W but a0t aam.e and buffaloee whick
suffer Lrom Br.gborius :anfee%@n. |
'Humen cuses of brucedlosis heve Leen reperted from

all ctatcn in India, excopt NEFA cnd Hogalend, mwes woem

seied sod ali the three biotypes of Br. meldtensis have bee
The incidence of human brucellcsie appeays o be higher
in places where sheep wad gBate popllation i& hidh euch a8
Delhi, m@t&%s, Orisam, Aurongabed end eome purts of
Andha® Fradeshs. The incidence w68 move in shepherds wbo
came in contuct with sheep ( 560,1972). Mabekur end Peuda
(1972) reported iaclevien of 5 oiraius of Dr.pelitens
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froe cases.of hwpan brusellesia in Oricss.

Sentrols .
The control of brucellosis among é@me@ﬁe

rupingnte in Indie cun convinienitly be discussed separately

for cattle, sheep and goats. The conirel programze in

eattle hap sconomic bearing on the livesiock prouspecis

of the country. In Indie where percenizge of reactors is

very high in come stutes, vaccingtion gy be utilised as

a ground work for control when stoxms of abortion are there

in & farm. Vaccinsticon of sdult anianls mey be underteien

%0 sbate clinical disesse., Somoc breeda of cattle, particularl

Jereey, react severely 46 straine1S living vaceine. In such

cases, dend strein 45/20 vaccine may be used for adult

aninels, However, after the sborticn atirm bas gubsided

one ERy awitch over to calf hood vaccinoiion of all the

calves born in the farm. There iS no urgendy to use dead

vaccine in calve® 22 sirain-l9 vaccine ¢an conveniently

be used in young subjecte. There 16 o meuning in vaecinating

bulls ap vaccimation doce not reduce active infection.

Once the dicease hop come under control by vescination and

rantine metheds, the test and segregation method ony
inuous testing and segregating uay ;

tomnrds eradication in lightly infested herda, provided the

susrounding aress are also fres and thore 18 no yossibility

eradication progrance

may be taken up o6 & countyy-wide Sgale @8 has bean done
in Seandinevian countrieco such &s lerway, Sweden, Finilead
Dapmerk, UskaslieBeds, Austrulia cnd Newaculand
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reduce® the incidence of the disemse and axe working
towgrde eradication from their countries (Blood gt al.
1979) .

A8 regards the control of the dissase in
sheep and goats, it has apecial significance from the
public health point of view. In Indis ,vaccination
programme is not underteken for suall ruminante hecause
of the fact that economic losas due o brucellosis has not
attracted so much attention. Kevertheless, since the
major resorvoir of brucellosis in man is téase anall
ruminants, the eradication of brucellosis from sheep
and goats will g0 & long way in minimising human
brucellesis. Test mnd slaughter methed osn be adopted "fog'
theee animals with proviaign of adequate diagnostic and
vaccination facilities where necessary (Uppal, 1979).

In Bndia, Dbanda and Rajgopalan (1949) have
recommended detailed procedures for comtrel of brucellosis,
They have suggested throe mothodes. For herds with under
5% reactors test and climination bas bedn suggeated.
For herds with over 5% and less 15#% reactors, test and
segregation method has been sugzested, Badly infected
herds are to0 be conirolled by veccination. In herds
new entyunts are %0 be vaccinated. Ihe facility for
efficient method of reporting end slse the availebility
of efficient vaoccines havo been stressed by Gangules
£s 8le (1967}




lentioning some of the experitnites in
oradicstion of brucsllosis, Greeme (1951) stated that
sevoral olespor cuses of bruccllosis can be discovered act
by blood tcat byt by testing milk and uterine aamples.
Reduction of abortion and mastitis in a heyrd is a clear
indication of vreduction in brucellosis.

Ghapsh gk ale (1968) have studied threo vacecines
for use in sheep. The efficncy of vaccines was assesscd
by bacteriological status of tioscues and urine after
artificial infection in vaccinuted and control animals,
The differwnce betwesn the indices of infection Yetween
the vaceinatéd aud control groups indieated that killed
53 B 38 vaccine conferred the highest degree of immunity
followed by Hov 1 and strain-l% vacedne. Therefore, the
value of using & killed vaceize in contrel of brucellosis
in shoop was adviged as practicable. At present there &a
no pelicy of vaccination in sheep in our country in view
of limited work done so fare | |
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The role of differeat sexological tests in
the detection of Brucella infection with speeial refercmce
0 domeotic animels, hes already been reoviewed in the
previous chapter. Compared $o other aveilable teats,
the blooking antibody and Coombs antiglobulin teosts have
been preved %o be far more specific and highly sensitive
apes employed in the study of

pdiagnentie proced:
brugellosis.

it was docided to colleet serum semples from
limatie zones of the state including the two

Government organiscd sheep breeding ferms. For thie, the
foliowing places were selectad:
EBhubanesway and Cutiaek of the ecoieorn wmeope,

of southern zene end Baripads

those, bived samples wore collected frem the slaughter
houscs located at Bhubaneewar, Cutitack, Sambalpur,
pepresented Government shecp brecding ferms. The nunber

of oamples ecllected st different places huve been mentioned
below cgeingt esch place of collectiom.




BAY of BENQAL

1. RARIPADA . 5. CUTTACK
2. BERHAMPUR 6- DEOGAN

3. BHUBANESWAR 7- SAMBALPUR
4 - CHIPLIMA |

Mop of Orissa Showing the places of collection
of sheep serum samples from four zaneg



63

72

146

Sheep breeding farm 79
48

26

546

Sheep breeding farm
Slaughter houss
Zotal

Exeept in the twe organised farms vis. Deogon
and Chipliss whe¥e ¢ress breds of lecsl cand Gorridale as
well as Zadras red and Corridcle are being meaintained, the
rest of the blood samples wers collected in slaughter
housges which received sheep from the respective nearby arcas
belonging $o the local nondescript breed. In all these
pleces, including the forme, blood samples were obtaimed
from only aéult aninals varying betwoen 2 %6 5 yeasrs in
slaughtored in the abbattoirs
wes Toushly 50 : 50 as per the dath availsble from the
gleughter house sutherities. In the twe ferms, howover,
the blood

BGC Phe gex raiie of animoie

punples obiained were muatly from the ewes and

Jeding purpoues A8 may be seen
from the figures shown atove & total of 546 blood samplus
were colliected fo¥ this invegti:mtion. It wee net posaible
to dbtain suoples of alwcet the same nunber of animals &%
éboh place because of verisble number of goats und sheep
aloughtered at different slaughter housce. At the two feaxms,
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howsver, randon samples had to be eollected out of
psarly 200 aduls sheep mnintsined ot Deogen end
approzimately 400 at Chiplima. The bloed samples in
sleughter houses were collected individually into
sterilised sorew capped viels ( 5 $o 10 ml) from the
Jugular vein at the time of slsughter, mostly in the
eazly hours of the morninge. Blood Lrom faxm sheep, on the

5 to 10 ml by & sterilised syringe and needle also from
. the jugular veine. Zhe syrings

- gterilised norusl salime bofore bleeding the mexnt animal.
The blood semples, so obieined, were otored inside =
refrigerator (¢ 4°C) ond trensported in thermoflassk with
ice to the laborufory within 48 hours after collection.
3,000 rpm for 30 minubtos and any sample showing v

was discayded. The sers afam S Eans 'agcﬂ o mu tuben
with rubbe¥ coxks and otored inside a deep froeze at -20°C
without adding eny prescrvative. Bhoy were taken oub
aﬁwwmnleﬂs@fsnfwa@ayam

The plate wéluamum test was performed @s doecribed by
Dhande and Rejgopalen (1949). fhe tube sgglutination test
with 5 por cent euline witheut carbolle soid was used Lor
geoting bivslent agglutinsting antibodies, For testing



incomplete antibedies, two methods viz. blocking antibody
ané Coonbp antiglobulin teots were atienpied. Noceasury
modifications were dome to suit antiglebulin test for sheep.
Po start with, overy scmple was put %o standard plate and
tube agsglutination feste. The resulte of the posliive
tubeo were noted carefully. Those snmples showing nogative
or doubiful reamciion were subjected to blocking antibody
end Coombs antiglobulin tesis. Euch sorum sample was put
to tube test in two seots %o facilitete testing of one sed
for bloeking sntibody and the other sel was utiliscd for

jokoep glebulin tests The stundard antigens used in
gheee teste were obteined fyom the Indism Veterisar
Research Institute(IVEI), Izatnager and Instifute of
Yeierinary Proventive liediecine, HRanipeta.

foellowod. Three aduls zyabbits of robust heclth were
gelected for this purpese. Fresh Brucsella fube antigen was
uged for impunigation. On the lat day, 1 nl of tube
antigen was injected o euch rabbit intravenoualy with
agsoptic precauticng. The injection of the ssme guontity wase
ropoated on the Jrd doy and tacreafter, weekly injectious
of two ml each were administered Yo csch rabbit for four
weeckus ALber the last injectlen, 10 duys time was allowsd
%0 elupoe. Lxploretery bleeding of the rabbits wee done on
the ciecventh day $0 iLiow the anti-Brucella tivee of the
vein by meuns of & eharp blade. For sesting, serum Bamplos
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were subjectaod o0 Bruccllia tube agslutination test as
outlined by Sen (1S83). all the W rabbits showed egual
apti-Brucella titre of 1260 Internatiossl Units (I.U.) per
sl. Since this Bitre wes considersd satisfactory, @ll the
Wﬂ rabbite wore bled next day, first Lrom the hesrs
snd then by cubtting the throat. The blood samples were
atored in stexile tubes and sera separatod aseptiocally and
the hyperimrune serum was stored in the docp frecse ia
aliquote of four ml in sterile screw~cspped containers.

- Ko preservetive wes added.

The whole serum teehm@:m ef &m et al. (1972)
was follovsd. Blood from Ceven sheocp were collostoed
sepurately in soven eterile test Subes and scrau were
separated and pooled Logother. They were tamd for
srogonee of Brucella agglutining by tube teat and found
%o hove no obsersble tisre oven &t I 3 10 dilution level.
the pooled sorun ssuple was atored ia the deep frecze iam
four ml aliguoto for use as antigen. Three healthy adult
stout rabbite were gclected for production of antiglobulin,
vp thoe let day 0.75 ml of undiluted whole sorum was
injected o each rebvit intreperiteneslly. The imtreperitoneel
injection wos followed within 24 hours by injeetion of 0.5
gl of serum diluted with 0.5 ml of sterile suline
{ntroveincuslys Por the next four days alld the thyree rubbite
wepe injocted 1 md of whole serum lntravelncusly thwough
the ear vein. Zhe Tabbits were bled 10 duye after the leat




injoction. Bleediug was done firast through heart and then
completed by outting the threat. Blood was collected in
geparato sterile tubes and sorum separated. Pooled

gerum was otored in deep freeze at = 20°C in four ml
aligquots in sorew capped vials.

gent prepared against pooled sheep

whole serul was titraded by two methods: Liret on the
lines of Wisniowski and Remniukows (1964) and next eccording
to the methed of Kelik (1962). The former method was
originally used by the euthors for titration of bovine -
aptiglabulian by tube precipitation method and the latter
 for the demonstration of gel diffusion Stechnique.
In the present cxpesiment, however, anti
: anmmmwwmammwmm

all other techniques of the testrpirAlding4h
tube precipitation. Equak w&m (Qag ml) of antiglobulin
wap layered with the sheop serum in & precipitation tube
with the help of a Pasteurhipette. Theutubes were kept
at room temperature znd the dmlnpmaat of precipitation
rmgmsow at intem&aaflsmnm for one hour.

mwwﬁ wes aleo utmmﬂ in g@r wﬂ
following the diffusion techaique of Guohterlony (3949}.
Azay gel wes prepared with one per cont Difco agar and 0.65




added to make the final conceatration 1 : 10,000 for
preventing bacterisl contamination. Ths pH was adjusted
%0 T+4 by Elico pH meter. The molten gel was then pouvred
in sterile petridishes to a thoikness of four mm spé seven
welle were made by a corkborer after settling  of the gel.
A geatral well was suryounded by six wells, the diotznee
was sealed with the saEe wgar.

Guombs Peagend was £illed to tho central well.

ding welds were £illed with W. whole aheep

serum sné Soré is doubléng dilutions fxrem 1 : 2 to 1 & 16.
fhe last well wae fiiled with sslime to serve as nogntive
gontrol. Fhe gel plates, after £iil
refrigorater as 4°C %o prevent drying.

The plutes verc opcorved delily %411l precipitetion
lines doveloped and mominmum upto T days.

Tho methdd of Alton gf 8l.(1375) wes foliowed in
toto fox She titration of Coombs reegent. A Coosbs positive
ovine sorud negstive %o ordinary sgolutinetion teat but
positive %o Coombs titee &% 1 ¢ 60 was

An ordinery tube egglutination tost sus carried
out on the Znown Coonbs $08% positive sorums This was done
sn 5 yows of identicsl doubling dilution with 6 tubes in
Sach I'OWe

After incubsting for 24 hours,the tubes were
sxanined to note compleds Bsglutination. lione of the tuldée
showad egslutination of any degree, Henao mil the tubss were

ing, were kept at

"1: BOELA

useds




uged for bleck titration of the Coombs reagent.
Before adding Coombs resgent, the tubes were
sed, the supernatent fluid discarded end deposit
resuspended with 5 per cent novmsl saline which wes used
in the tests throughout. The procees of centrifugling
resuspending was mmm for three times, After the

mﬁm&m&smc@mm‘ﬁﬁﬁm
dilution for cach horizontal row viz. 1 ¢ 50; 1 ¢ 100; .
1 : 2005 s 400 end 2 ¢ GOC

The tubes were further incubated for & peried
of 24 Bours at 37°C and reculte recorded in the scme
way @2 in the ordimayy agslutination test. The dilutien
of the Cocmbs reagent to be used in the disgnostle test
was the mest dilute sclution to chow maximum sensitivity
in the titration. Bowever, in practics & alightly losg
dilution i.ge 1 3 100 wae used.

Sera fm some infeeted animals may contain
gpecific antibodies that ccubine with sntizen bubt sre
et capable of csusing sgelutination. Scme of theoe

antibodies by eccupying the combining sites en the sntigen
provent agglutinnthmto couse agelutination, The Coombis
reagent brings acout agglutination in presence of the

g0 called incoumplote antibodies. The Coombs test when
sppiied to sheep sers ocan be called antisheop &lobulin
seat (ASG)e




Ordinexy agglutination test was used a8 a
starting point for blocking antibody end Coombe test. The
tubes that did not chow agslutisation were retestsd Loy
incompleto antibodies with hyps

soicing entibody

é&&%&x&g point f@? cngiehend &
- %echnique {@m. %@3 wiﬁz 5 por cent Baline,

object of twice weshing the ewspended cedls in the
sntigen wes %0 got rid of the phonoel which acaording to
alton ot sl (Qpegdt) might some timse mwﬂw with
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the finel recults ¢f the Coombs Hest..

Serulm = Unpreserved serc-sumples without hest
inectivation were used in the test in lote of Bix as
described surlier,

The test proper - Pive unifors-sized round
bottomed tubes were tekem for cmeh sample and different
rezgents wore edded a8 per the pretveol given Nelow. One
set of control was kuept for sll the Sests performed in a
daye 41l the fubes were left in tho inoubator for 18«24
hours before the results wors reud.

e + 2 3 4 5 2 2 3 45
inml 0w 05 0s5 0aF 005 1.0 1425 1.30 1.75 2.0

E;Eegﬁ 0.2 mized end tranaferred

in Ga5 Ou5 0aF 0e5 QoF
Hodiried
fle 05 005 05 05 05 10 0,75 050 0.25 Dil

an
in
men 1210 1320 3:40 1300 12460 03 25% 508 758 2005
Results were pobted by considering the opacily
or clesrunge of the supsynatent fiudde of the tube awnd nod
agalutinated mses. %he tubes in the




0% agglutination compared

$0 ecntrol tube o 3
' Eoe 2
fioe 3
| | Ho. 4
1003 g ‘ Hoe 8
The serun dilution showing 508 agglutination

‘ aken @e the titre of the mewum. 20 Gxpress the resuls
in I.U. doubleo the reciprocel of the serum titre wes taken
28 tho number of I.U. per ml of the coTuB. POr oxample,
when the serum sitrs was 1840 antibody coatent of the seyum

ssged a8 $0 1,i.. Sisce shoop dera were Lested ,
& titre of 1:20 equivalout %0 40 i.U. woo cencluared _
pesitive and 20 Ieve wao considered doubiiul (Q&W‘%l%é)e
Sampleschowing no visivls agghutinstion even in the first

R IR ALIGIAY ST 8l
Zhe blooking entivedy test wal eonducied ag por
the teechnique described by Pends und Pat (Cpesils) « With
the serum samples, the stondard tube Ggglutination tosf
zas consucted &8 ususl,. Phe resulss of the posliive tubesn
were notod and to the megutive tubes ono 4xvp of Brucelda
hypevimmune serun having & titve of 640 I.U» was added
and gontly chaken ond furiier incubated Sor 18=24 houxas
Fegabive tubes wore expected Lo show camplote agglutination
in ail the tubos iucluding ihe positive serum ¢ontred
sFuas thove Bubes shusing 20 Bgzlutinetion Or less




The pegptive tubes of the atundard
itinotion test weres labelled individuclly and

centrifuged at 2,500 rpp for 20 minutes and the
supernatant was poured off. The deposii was resuspended
$0 the originel volume with 5% saline. A clean Pasteur
pipette wae used for resusperding, staruing Lfrom the tube
that had the higheot serulm dilution snd working towards
the tubg that had the loweat. 4 seperste Pastour pipetie
was used for eoch set of tubes. The washing process was
ropoated three times and after the third {(fipal)
centrifugation , the deposit wel rosugpeadsd in the Coomba
reagent which wag preyered by diluting enti~sheep globulin
serum %o 1: 100 =ith 9 pex cent saline, The tubes were
reineubated for snother 18-24 hours afier which they were
read as in the ordisery sgelutisation test, The dilugion
of the last tube showing 505 or more of sgglutination was
conoldored as the end $itre irrespective of the rosult of
tube sgslutinntion toot. |

Using the techniyue desoribed above & Co
sitxe of 1:10 and sbove wes teken %0 indicate that the enimal
costod had suffored frem spocific stimilus follcwing
infeotion av hos been specified in rospect of cheep and
goats (Stableforth snd Gallowny, 1959).

DIRDEG
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sading the three raboits, which were
injected with the Br.abortus plain antigen , the sera
sanples, when testod ssparately, revesled unifomm titye

of 1280 I.U. per mls 48 such, those sers wore pocied aand
used throushout the otudios sa hyperizmune

the sbove titre was adequate fur wee in all the seroliogiceld
toste condueted in this investigetiecn, 1% was not
concidercd necessury %o injeet more doses ef the antigen

. to reise the titre still highor.

Ihe antisheep globulin obtuined afser
pication of three rubbite with sheep serum was aleg
3@ anRd on titration exhibised clear precipitation rings
ssarsing from 13310 upto 1:100 in ten Lold dilutions.
fhere vul no cbeerveble precipitation at 111,000 or |
1: 10,000 diiution. 48 such,the titre of the antiglobulin

wmkon 89 1:200 and this wae adoguate aecordiag to

isniowski end Homniukowa (1964}

Fitration of che antigiobulin by agar gel
diffusion mothod yesulicd v the development of cloay
precipitation lines agrinst whole shecp sorum and fulnt
but decernible linee in the other dilutionp of ahecp
gorum used Vize 152, le4 aud 2:8. It wus observed Sied
the preeipitetion lines sgainet the whole serum was the
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158 to develop with three simultaneous distinct precipisation
lines by the 3rd day, sas only one line was viasible
asainst diluted sere by tue £i0th day and by this time

the three sepsrate precipitation lines with undiluted

gerul Bulged %0 fosm o thick line end formed & comuon
precipitation line with other three dilutions es shown in
bhe Ligure I;‘@Hmem was 0o precipitation line aguinost the
nogative saline control. Ibese resulis of the gel test

lent addicional support Lo the potency of the ansiglobulin

positive serum showed that thoe highest dilution ot which

ximum $itre wae exhibited onded at 1:80 and as such
was accepted as the end titre ao ehown in table. l.
DABLE ~1

1850 o Ed LA 2 +Ped + 0P - -
133100 s o4 oo reed - -
43200 shbe P ved choe FUr - -
13400 PR e 4@ - - -
13800 #44e B eEe - - - -

porfosrmed with 546 sore sumple b .ve beon sunmariged in
table 2.



‘;FIGURE' i | ,?‘Ltation lines on 3rd doy

Schematic drawy

-l
N8 of the Pfec

S5 = Sheep SETUI 5 NS o ryormal Saling
AG = Antiglobulin ; o
AG 1:2 - AG 1:16 = Antislobulin diluted 1:2 - 1:16

FIGURE -2
Schematic clrawing of the precipitation lines on 5t day

NS - NGI‘MQ

88 = Sheep serum '’ U galine ;

- Antiglobulin? ‘ _
ﬁ zin:f'i:m: potiglobvlin dilypeqg 12 1916
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68
144
109
75
48
26 0 24

Total 546 6 0 530
Reaotor L1125 1.8% 97.15%

C © N W Ww Q

N O o M e e

it nay bo oeen from the sbeve table thmt out of
546 shecp sera tested, there wers 8ix positive reactors
in the plate test, while 10 enimels were found doubtfule
It may further be seen that the plate agglutination test
detected poeitive Yeacturs in only 3 pleces vic. Berhampur ’
Cuttack end Dhubsneswer but net in any other of the four
here sera ssmples wore colliccted.

In thia teat, the oix seya gamples of sheep,
which were found ¢learly positive to the plate aggiutinution
toot, were oot subjected to any other serologicsl test(s)
and the rest 540 sauples including the Goubtful reactows
were subjected to the tube sgslutination test, detail®
of which nay be seen in table Je
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zotal 540 S 0 525
Reactoy | 0.9% 1.84% 97.3%

Ferusal of the abovs table revoala tﬁas sut of
540 samples which included 10 doubtful resetors in the
piste test, 5 samples yevesled 40 I.Us titre cad cbove
and were, o such , docleved pusitives An addisionsl
A0 ssmples showed doubiful resction 3.0 & ¥itzo 20 1.0,
Ao may 8l8¢ be seen fyom the tuble, the positive resctoexe
ware detected jn four out of coven aress 88 egainst three
in the plate teut.

The vecults of the tube agglutination tent
interestingly wovesled tiat out of 10 dowbiful reactors
in the plate test, five were positive in the tube test and
the other five reacted douwbtfully. It was further found that
530 oninslo, whioh were declired negalive by the plate




test, had no detectsble Sitre to be declared as doubtfid/:
positive on the baslis of results of tube agglutination
tost detaile of which have beon provided in toblo 4.

No. of animals found | Hesults of fube sent
doubtful in plate test '
3%&%& | megstive
0 - -

It zay thue be ocbserved that out of 10
doubtful reuctors in the plute test, five revesled 40 I.U.
or more titre in the tybe teet and were taken as positive.
fhe other samples roveuled 20 I.Us i.0e & doubtful
recotions slice

Fhen 530 nogative sanmples in the plate test
{vide table 2) were subjectelto the tube teet, it wes
found that Live samples revealed 20 I.U. titre and these
wore considered doubtful.

sundred and twenty £ive sanplos found
negative in the tube asgglutinatien test (vide table 3}) were
subjected to blocking antibedy teat and the results have
beon aunslysed in table S



posiiive Neghtive

0 62
3 62
i 143
2 105

+ 75
0 48
L+ 24

_Retsl_ _ _ _ _ 525 _ _ ___ .. ____59__
Hesetor rate .18 98,97

It may be cbserved from the above tnble that

sampplos hud blocking entibedics agsl

@pe thus revealing olx additional enimels puoitive te

infeotion wideh were si.sed in the tube agglutinstion Gest.

Purther, it may be noted that out of oix scmples, three

hod edgnificsnt titre of 1320, aboress the other thres
mparativedy dew titre of 1:10.

g8ix sera

his test was gonduoted by sublecting such of
the sanples whioch had reacted negativeldy to tube
agzlutination se well as blocking entibody teets nusbering
519 in sil. For the purpose of comparicicn, the six eunples



GG

which had reveslef blocking aatibodies (wvide fable 5) were
slso inciunded in the Coombs tesh separately snd the resulss
have been SummAX

lzed in table B

Total 518 s 520

“ on e P W A m W Ae e Sm e e R Me e Ge e M W e B W N e
Reactor rate 1.7% b 35
It was obuserved that out of 512 samples tested
nine {1.,75%) wore positive %0 the Coombe tost exeluding aix
pnimals which had been found positive to the bloeking entibody
tent. Hence ngne more snimuls were delueled &6 positive
in the Goonbs antiglebulin teat.

T BT DY Gt Y s T 5 & Bamang Y3 9 b Y3 /P i oy 4 i .~, AT
wigg preveloncs 04 0Iueeldoais ayong sasep du Urioes

49 has been fndicated earlier, for purposes of
thds Investigation the etate of Orisea wue divided into
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feour agroclimatic zones. Ifne prevalence of Brucells
renctors in ruspecs of ¢Goh s0noy 88 revealed by the
four serelogicel tests saployed in this investigntion,
have been shown in tuble 7.

e
2
Blocking ,
antibody test 25% 3 0 248
Ansiglobulin
test 248 9 0 23y
liorthezrnn Plato BgEsSe
Ho¥ test 3 0 1 62
tubs Bie
tost - 63 0 i 62
smgzbedy test 62 o 4] 62
Antiglobulin
seat 62 0 0 62
gousi:ern Plade 8. , »
Souliofll  ost 72 3 3 68
ta8t 89 b 1 3 65
Blooking A
antibody test 85 3 L8 62
An%iiglobulin ,
%@W 63 3 8 59
westerm  PLiAQ 8dde .oy o 6 247
thord TN 2 4 347
entibody test 247 o o 147
figlobulin _ _
ost 147 0 o 147



investigution in its totality taking into account the
ace of positive geroreactors in different sonss
of the atate.
that the perventegs of Peactors is higiest in the sousherm
ause (SeTA) and lowest in the northorn sane {(U9).The
castorn zone, where roscior perocsnbuge is 64655, ocoupies
the &mwﬁ; pﬁ.ﬂ@ sad the wertern sGap wholre mﬁsm
ywwmge m 1.8 ranks the third position. The remctor
pwmma@ af She siute & & whdle, on the basiy of this
mku@@im, woeko oub %0 4.7% taking inte accouat
MMW of all the serclogical teatz.
| Furtbery some Apportont concluzions emerge
aﬁgmw e rodstive afficagy of me four sercdiagnostic
m,a&a depioyed in Whe doteotion of @mwnmm in sheep.
awx the plete sgslusination tust alone ondy eix M.m
Qnt of 546 shoep were Lound pooitivo, wheress viis
sunbesr inorsased %e 1L { 2% ¥ when sw tbe sgglusinetion
test weg pepi.amed. Lo yeactor meia mmm«w further te
17 (3.1 ) wish ko luclusien of the blocking ambibody
test and finally whon Coombe Sast WW 26 (4.78 )
resctore wope dutuobods




Table 8. Consolideted figures showing prevalence of positive Brucella roectors b
gifferent tests in diffemng zones of QOrissa Y

Lone Plate agg t?est Tube agg. test alockmg aptibody test Coombp test Total Reactor

Ho. of Posi~ Dou~ W8g Ne. Posi~ Dou~ Fag.No. Pés~  Doub~ Feg No.Po~Dou~-Neg. n;;ctorpercantage

sanple tive btful of tive btful af s.ms tful of si-bef “

tosted ggg—- ' argy.

& . le
testad ges'- ‘t:as--“'9
Bastern 2%8 3 2 233 285 2 - 2  25i 251 3 0 248 2489 0O 239 17 6.6
Northazn 63 O 1 62 63 O 1 62 62 O 0 62 62 00 62 O 0
Southern 72 3 1 68 69 1 3 65 6% 3 14 62 62 0GC 62 7 9.7
Westermn 153 O 6 147 1%3 2 4 147 147 O 0 147 14700 147 2 .2
Total 846 6 10 530 540 B 10 952% 825 6 0 5.9 S199 0 510 26 4,7
haact oy
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HISCUBLION

Rosearch work on brucellesis emeng enimale in
Qriosa, which f¢ known to be sudemic for brucellosis, was
chiefly confired %o eattle both under farm and villege
conditions. Polding a3 carly ac 1547 hed confirmed beyond
doubt that not only wes bruccllosis an . imperiunt dissase
among village and farm eattle but he had slse lsolated,
from infeeted cattle, several Brucells strains whick on the
bagis of laborutery stwiics could net be class

sarded by hln @6 iniermcdiate (A{E} aarainsq
gystemntic work, on & widey 8saloe, was once sgain initisted
in Crices,mosily seulined vo cettle Lyom 1962 onwards, the
rooulée of wmhich diew astiention of velurinuriane buth
irside and cubscide the stase. lo o soxise of pupers, the
roouldo of luyge-seals survey of bovine bruesilosis in the
wtote of Orises were published (Pemnda and Jgs, 1965
pue @% 8l. 10613 Pat wnd Poads, 1968; Pet asd Fenigruhi
1866 and Panin, 1968). In addition %0 catlle, some work
was initicted on tho incidence of Brucelds rouctors among
goate and sheep ( D2o et le 1961) bub the work wae
goafined o Bhubmnesser ond 415 surrounding creas. In view
6f the high incidoncs of this disesse ancng catile, the
question thut invariebly arpgse wes 6o 6 wbat could be
the poeition in xespect of sheep and gontd, as uuder
vilinge conditions the lafter two species of uniuale lived
in close proxipity So infected hords of eatiles Fo doubl,
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from Br.ebortus under natuzal ccnditiens (Brues, 1935;
Haddloson, 1943; Karoten, 19503 Young, 1553 und Hatbur,
1967)«

Studies on byuncellosis emong goeds in Oricss
have already rovecled 5.19% positive roactors beeing upos
standard plute and tube sgiiutinetion teets (Das gt al.
Opegite). However, the work of Pande and Pat ( Qpegit)
rovealed @ higher rote i.0. 12-13% Feactore wieu, ia
additicn %0 the above wwo vlaseical tests, the blocking
sntibody test wns wsed. he prosence of bleecking antibedies
in gonss sutoantioelly orices $he quession whether sush
antibodics do or donwfi odcur in shsep. Lhid wopuet, d.o.
the occuricnte of iscompiote antibodias, which mask
agclusinaticn by owdinazy mst.ode, Las nut been probed
arong sheeps In view of the ecnucmic lgportonce and
publie health piguificeuce of this ciswe. o in sheop, it
wes considcred worthisbile te atert luveoti:ntions among
gheop from whore it wea lefs by the earlier workeru.

vhile placsing the atudy, 4% wae viduelised on
the ba.ie of esrlier work in youts by Punds sud Put
{Qpegib.) thet, in additien to the standard plate and tube
agglutinetion teats, the inciusion of blocking wutibody
oot wno @ Ouste It was furiher contemplated $o deploy at
least anotber serologicel ead which would possibly detect
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all she resctors in eny siven pupulation of sheep infected
8£ svaileble literature showed that the Coombo satiglobulin
test was by far the mogt scnaitive one in identifying most
if not 8ll infeeted animals as compared to other availsbhile
sorolegical teats { Hajdu , 1963; Lepenuec and Goysons 1965;
Argotte gt ale 3977 and Zhrictoforov, 1879).

It wes the suthors aim %o colleot Gura ssmples

: \SED necualy te all the four serclogical teotse
YiZes pmw. tube Wﬁmﬁm otking antibody and

as compared 0 the Coombo matigicbulin tebt.

investigation 18 ratier iateresting in as zuch as only 26
sheep out 0f 546 tented had detectable titres to Pregbortus
tigen, aling & yathor Jow duncidenge of §.T#

Penctore auoRg mﬂ@ of this states This situation de in
agrecuent with the retotor rutes of 6.6% 2.2% snd 4.2% in
ystar Pradesh, West Bongal and Punjsd (iisra, 186T; Sen end
Joshi, 1968 and Rendbwa and Dhillon, 15U3)s In some othoy
ptutes, Bowevelr, ameh Bigher rete of pravalienge of '
Wmmm@pmmmmmm mmmﬁn
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sty (Despende, 1960). It must be mentioned in
this connection that Polding (1947) bed slse come across
stray Bruasells reachore among sheep in Oriens, while the
situation was rether alsyming in cattle of some of the
Governnent fermo and villages., He hod further reported thas
bis attompim o icolate Brucelis orgsnisme from ceses of
ovine abortion wewe Bot rewerding which further indicnted
either no infoction or rare cases of thoe disesse in se far
aB Orisea sheep were concerned
Zonewise, the highest prevalcnce of gvine

brucelloeic in Orissa wa. detveted in the southern zene
(0.7%) folliowsd by she enctern zeno (6.675), wostern szome
{1.2%) =pd nopsherm zone (0#). It was significant that
- nong of the sera sasmples obtained fron the two Government
sheep forms ,both located in the western w0ns, as well as
those eof tho northern zone, hed a0 clesr-cut poaitive
titre in any of the four serolegienl tests. Even though
gituation is vory fortulieus, yet more sample® are Peguired
%c be %eeted @f@m thess farms ave deslered free fyom
bruesllosis, However, only four seru 2emples of cheep of
Chiplime hed doubtful Bi%ra of 20 I.U. in the tube tout,
but feiled to cmhibis any remsotion &n the Coonba $csuts The

It is new zuiovant to discuss in some detail sz te
why the prevelence of brugellesis in sheep is even lower
then that in goate snd cattle (4.7% in sheap, 135 in goats
gnd 305 in sattde) o .. ve insplite of the fmol thet oatile,
Bhoep cud gouts, epecially under villuge conditions, ere

*




talied apd reared togothols m choervatieon of Dathar
(1967) and otheru, based 6n isolatien of ppecics of Brucells
fyron cattle,.sheep, soatic ond husan beings, has chown that
nesrly 35% eases of brucellosis in Wp are cuused by

likely %het inspite of coming in contaot with imfecued
eatile,only a very few sheep actually suffer fvem Br.cbortus
infection. Obviously, sheep of Orisss, and porhaps else

at & very low leovel. However, under cevtain conditions the
organisms might overtake $ho body resistance esd the discasde -
apounes on epidenic form #o has ceen encoustered by lse (@.ﬁ
in Zesmir cnd Kal¥e sad Kulehrestds (0p.@i%.) in Haryang.
One can postulede breed resistence in shecp in aresy whore
the prevalengo rate is wusl.or low end if iU i3 proved true,
the nondeseript nabive shoop of Crissa are porhsps more
weila fafection than the sheep of Kaomix

and Heryena. Auotbey proboble cuuss of sboh low rate of
prevelence ie peracps due %0 the fact that the disesse
is lecs protracted in shesp thum catile and gosis and
the infestion gote cleared off within e fow weoks thereby

oing chonces of trensmiscion B0 & Very groat extent.
In view of the fact that & total number of 546
sheep sers were Screensd, & statistieal euniysis of the

rige roactor rate may not be rewarding. Howover, cheep
sz gone certoinly have @ hfghaw sesdtor. yate




s compared to other thyee zone. Incidentally, the

eculd be esplained as one of the yeasens of m@m higher
dncidence of this disease in sheep. Hcswm’@r, watdl iselstion
and idemgificstion of Brucclls erganisme ore made,sll the
factors associated with the epideniclogy of this discese
Caruot be fully esplained. Simiiorly, further work is
aoedad to find ocut bhe Felative susceptibility of ewes and
Toms under patursl gonditiocns a3 in thie study. almos
eyual nunber of mole and female animtle were sorosned
&od it was not poseible, due to practicel difficuities,
%o lobsl male and fosale we¥a sopmralely under slaughtex
house conditions. Interestingly, none of the 10 rane teoted
in the twe Govermscnt Sarme had detectable titres in any
of the teois.

| For & Jong time, the stasudard plate and tube
pgzlutinotion tests have been extensively used in detecting
cuaes of brucellosis uot only among cetile including

a8 aaping 8@ 100 1,0, for eattle ( Beport, 1964).
anw* this {9 due 0 8 COmpaLe Wonlie;
response ia sheep and gosts to Bmaﬁm infegtions e

plute agelutination %est, ia partioulex, Gugfexrs Fron
serious limitatious on account of weal g -jutication muﬁm
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with a thiek mmim of the srguniw
iﬁ%ﬁamﬁmiw ef resulite @m difficult as compured L
poBitive cattle sere. 1% 18, theruiore, not surprising
8ot only .15 shecp 9c¥a could be detocted es positive im
0is iaveptigatien by the plate test as sgainst 4.7%
FeBotors gotected when mdditional sests were Geployed.
1% wag the eupericnes of theo suthor that the titre of the

: exceedod boyond 80 I.U. and,
89 auch, 3he dependubility of the plate agslutination tost
iR the correet spproissal of infection Stetus among sheop
48 highly quostionsble, dith the uvailobility of Bregbertun
tube antigen, stnaderiised ing to PAO/¥HO stipulation ,
i% 45 now possible to ascortain the titre of sers samples
in Insernational Unite at 507 suglutinstion level. Several
poluding Alven gt sde(9peoit.) have rocommend
line sclution for sheop and this has been followed
8glutination tost. This feut wes able to dotevt more
Poajtive yeactors which had not shown eny detectable
2Z8lutinction in the plate tent. In view of the difficuitios
entounteored while uoing the plste testu, the doteotion of
8 fow more remetors by the tube $est 1o not suxprising and
genld algg be attributed %0 the uso of hypertenic s:line
88 diluent in the tube sgglutinaticn test. 46 18 &0 often
the case wisth investigations om brucallesis in aniusls
men, 10 gheep sexe roveuled & titre of 20 I1.U. and wore
clagsificd a0 doubiful reactorw. livwever, these Bamples
wore found nogabive to the blecking antibudy ae well as




Coombs entiglobulin tests. Cbvicusly, these animale had
normal sssiutinine sgainst Br.obortus sutigen bub were
free £rom incamplcte antibodice. In all probabality, such
anicels were in the early siage ef infection but further
fellow up %was not posasidle,

The appearance of blocking satibodies in the
gourse OFf Brucslia infection has been posing sericus
difficulties $n detooting infeetion in enimsls end also in
man. Aveilable literatuyre coniivm boyond doubts that
blocking antibodies arc more freymently encountered in
shronic hunman cases and more so in shoop and goats
(Btableforth end Galleway, 1950; Beport, 1964 and Spiuk,
1977) |

tinnemann et als (1959) develaped & method of
deteeting the prescncer of bloeking asntibodices in sera
sumplop megstive to the tube sgslutination test and thie
 hap been widely followed ia medicsl @3 well a8 veterinary
fiolde. Pariier work by Punds snd Pat (Qﬁmm’) confirned

antigen ﬂ.n goate of amm but the position with m@m

4o sheop vas8 not mvmtimmd. '”ﬁh@ prasent &v&aﬁmt&m ban
yoveosled Bhat, es in gosta, the sheop sleo bad blocking
entibodies agpinst %.m antigen to the eatent of J.1¥
cut of 525 Sore semplos tuated , wll of wiich were negative
to the tube sggiutination test. Since Whe gers of oniy
adult snizmels wore ecresncd , it is oot uhesusl €0 SGBUmE
that most, if not all, animels heving vlecking antibodies
wore puffeorersof this infectione Zhie agsupption is furiler
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, g0 and porsist: for @ proiracted poriod extending
over seversl years (Hajuiu, 1970 and Knyazove 88 8l.d974).
aring the perocsatuge of sheep found positive te the
ing antibody test with thot of gonte (Ponde ond Pat,
Opecit.) it appecrs that the oocurrende of these antibedisce
in sheep {(1.3%) is distinctly lower than gosia. This
disparity ceuld be expluined oither due to & relatively lower
prevelence of the dissese in sheecp in this avea 85 compsred
to caprine brucecllesis or difference in Shs immunclogicel
rosponses to dnfoction in these two differsnlt host spucies.
Locording to Stableforth end Galloway (195%) bleckiug
entibodies are heat lsbile and are imactivated at 56%¢ fop
15 minutes, Sow that the preecnce off blocking antibodies
in shesp hes been confirmed, prior inactivatien of sorun
gamples would porhaps colve the problen of ndssiog the
infected shoep posssusing blocking entibodies. smong the
sers oapples which were positive %o blooking antibedy test,
obgerved upto the 3vd tube i.0. ot serup dilutions of
2:10 to } ¢ 40. Since inhibitien of agglutination even in
the 1ot tubo wus teken ko pusitive for blocking sntilbcdles
it was not considered neceassry for prauvticel purposes o
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The antiglobulin test, uriginslly invented by
Goombe gt al. (1945) , was deployed to detect incamplete
kb antibodies ocousionally present in human serum. In course
of time, this test, popularly known @as Coombs antiglobulir
test, was extended for the detection of incomplete

galnot several microbial antigens cnd has been

frequently used 88 a roliable tool for the diagnosis of
brucelloeis particularly in human beings, cattle, aheep and
goatss According bo Hajdw {Opacit.), lepeaonec {Cpe gite)
and jrgotte (Qp.oil),this %ost 1S almost foolproof and
$he reculés aroe 8 t dable a8 aotuad isoistion of the
crusative agent (é‘}v

sualitative titration of the matigiobulin was
done by tube precipitation method and & visible precipitation
indicated that epough antiglebulin hed been formed in the
rabbita. Gel diffucion teg) was ulso found %0 be an
sdjunct to the above method. However, the seximum dilution
of the antigiobulin which showed satisfsctory resotion
with loiows Coombs positive serum, appecred to be the only
selicble method for guantitstive titration of satiglobulin
Accordingly, Coombs test was designed by using 1 :200
dilution of the entiglebulin and gel diffusion teot wes
of no eveil in this yegeids

he yesults obtained in the course of this
investigmtion heve GEply popfirned tost the Coombs tent in
gheep could datect 1.7% wore reactors over ehid abeve the
biocking entibedy Sest, In 60 Fer 68 the invomplete
sniibodies egainst the Brucells Gpecies are congurned, thuers
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appeors to be no difterspee beiween thcse which DRSK
agzlutination in blocking BRYLBOGY test and the Coombe
test. However, by detsobing atlscast some reactors found
negative in the blooking 86%ibedy test, the antiglobulin
test Jjustifiably hos proved itsell as the must sensitive
test m' she field of disznoestle imuunolosy out of the
surrently aveilable Sechudiues extept, porhaps, the
fiuorescent autibody technique (Fil), 2nus, lesving
agide the plate mzslutinstion $ued, the tube sgslutinaticn
test eould dotect 1.8 resctors, she bloeking sntibody

test snother 1A1E and the Coomba test additioned l.7%
resotors snd thereby the total resctor rote emong sheep

of Orissa works out to 4.7% ot withetunding the alose
antigenic rolutiocnehip bebtween Br,abortus snd Br.pelitensis
the wdvisability of using PE.gborsus antigens for detecting
resctors among ashocp, as M besm followed ian thia
investization, 48 a distinct ashorteoming in the face of
enais i much more

overvhelning cvidence tiush BE.meddl
frojuently icoiated than Br.gorfus from casew of ovine
wrucelleosic in this counssy and eloewhexs. Indoed, Joshi
antigons zre %0 be

{1979) bas observed that BX.geldtonad
preferred over Br.gbortus @otiyens in serodiognostie teots

in eheep ond goets. Unfortun.tely, Br.c. . . nelitensis entigen
of apyroved stonderd is not avallable i ludis bat it may

be worthwhile to produgse this antigen for use in sheep and
5098, sotphat compoyutive studicd could be texen up to



Br.gbortus antisens in the serological diagnosis of
brucellosis in these two species of aniuals.

RO~
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%o iavestigute into the provalence of Brucvella reactors
among eheop. For this purpose the state was dividod
into four agroclimatic sones vis., easterm, norshern,
pouthe¥n and westeIR ztnes oahd twe orgzmised Goveramend
pding ferme were also included in this study. &
- totel of 546 sexe samples, 2586 from escatern zone, 63
£rom morthern senes 72 from soutasyn zenme and 153 frem
woetern zone, including leogsn end Chiplims farms, both
lccated ia the westein sone, were gereened ior the presence
of Brucolla antibodiesS. Pour serelogical tests vig, plate
sgzlutination , twbo sgglutination, blocking antibedy and
Cooabe antiglobulin teats were deployed in Sais
dnveotisstion. The preparution of the sntiglebulin and
the test procedures followed were oa the lines of PAQ/WHO
speoifications, Only Brucells ab ux i .en‘ zged Lhroug
thie investigation.At firet; . all the sern sunples were
subjected to the plute sgcglutination test snd those found
negstive were tested by tube agglutination method saking
40 International Units (1.U.) &8 positive \fﬁem I,l0e &8
doubtfule. Agglutination tives below 20 I.U.. deelarcd
negntives Each 0f the sorum semple which 4id not revesl
significent titre im the tube test wes exanined by the
blocking antibody test. Lastly, the ressining sutiples,
whieh were negative to tho th¥ee previously mentioned
tests, were serevbed for the presence of incomplets
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sntibedies by the Coombe amii-sheep globulin test. ihe
anti~ghoep globulin, ruised in rabbits, led
precipitation titre of 1 s 100 and dietinot lines

developed in the gel diffusion test upte 1: 8 dilution.
FPor the Goombs test, the entiglobulin was standerdized
ageinst a known Coombe positive serum and & 1 3 100 dilution
wae found suitzble for use in the teat proper,

On the basie of all the four serediagrnoutic tects
poxformeds 3 out of 258 (1.27) emimsls of the cmstern zone
were found pooitive o the plate tust, 2 out of 255 (0.8%)
to the tube test, 3 ocut of 251 (1.2%8) S0 the blocking
. antibody test ond 9 ont of 248 (3.6%) %0 tho Coombn tost. In
the northorn sone, wherxe 63 snimals were tested, thore
were no positive roactors te any of the fouxr tosts,

However, in the southern zono, 3 out of 72 (4.27%) animule
were positive to the plute teal, one out of 69 (l.4%) te

the tube %08ty 3 out of 65 (4.1%) S0 the blocking entivedy
sent and 3 out of 62 (4.85%5) to tho Coombs test. 4s resards
the wostern szone, none of the 153 (03) aniveals were positive
$o0 the plate test, 2 out of 153 (1.J#) to the tubo test, nume
out of 147 (0%) to the blocking aatibody snd Coombe tests.
soth the Government £a:ms weve fyee bracells renctors
although Sour samples of Chipline yevesled doubtful reschors
but were confimed es nop-yenctorw on the basis on blocking
antibody and Cooubs teats. The overuil Brusells yesctor
rate, takiog @il the four wones and Government fexme into
consideretions were found 0 be 4.Tis Lonowiee, the Fametor
porcentege was highest in the southesm sone (9.7%), foilowed
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by eastern zene (5.5%3), wostern zome {l.29) aznd nortaern
zone (0F). Phe finald picture that emerged has revealed thad
the resctor ralbo apong sheep was COmpara
in goats ms reported by sarlier workers.

Among the tects used im PRI investigution,
the plate sgglutinution test was found %o be of very litsle

gnestic tocl. The tube agglutinsiion test

rissed 15 (2.8#) resctore which were detected by the blog
antibody end Coombs tosts. Between theo blocking entibody
end Coombs teots, the latter prooved superior by detecting
9 (1.7%) more Teactors on the basis of results obtainede
The Coombs test wus cbviously most sensitive snd hence
pey be recopmended os the teet of choice in detcoting,
perhaps, all the iafected enimsle in & fiock.

The limitstions of using Br.sbortus eatigen in
this investigntion as well @S problems arleing out of
brucellosis in sheep including the public huslth significunce
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