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INTRODUCTION



CHART ERw1

INRTRODUCTION

The iuportance of bovine brucelloals coused
nostly by Upycglle gbortug, but occasionally by
8. melitenpis snd 8. guig, as a discase of major cconenic
importance in nost caéntriea of the world, including
India, is too woll knoun. Indeed, not-withstanding the
discoveries of & large array of bacteris, virusocs and
even fungi, U. gbortyg still occupios a preeminent
position as the primory causs of decreased milk
production by sborting cows. 8rucsllosis oo a disease
is well recognised as a common cause of infortility.
dther clinical and subclinical effects of the disease
include retention of placents, sndometritis and both
these conditions scriously interfere uith different
brosding progranmes. Even in advanced eouhtxinn which
claim to have substantially controlled brucellosis
among cattle, culling of soma valuable cous and calves,
even when thoy react deubtfully to serum toste, has
buen posing sericus economic loss. In countries such
as India,uhorg pravalenco of the digsass is wide-epread
in many stetos, brucellosis is onc of the important
couses for failure in successfully implemcnting animal
breeding end production progrommes. The situation 1o
more distressing on gccount of pasucity of systematic

diagnostic snd control programmes, although the mathods



of control are clearly established and the knouvhow
and potontialities of vaccine producticn arc not too

inadequate to surmount the problen.

Although rcssarch on provalence of boving
brucellosis in India dstes back toc the early part of
this century (Forster, 19063 Lamb and Pai,1906), it
vas not until the results of the classical work of
Polding (1943; 1947a; 1947b; 1948) that tho real
significance of this discase vix-s~-vis animal hoalth
and production was eppreciated by rmscarch vorkers
in ths fisld of animsl dissasss. Un the basis of
Polding's cbservations (ope.cit.) followed by sevoral
:apaéte from different perts of India, the annual
gconomic losses dua to bovine brucellasle was
estimateod by Schusbe (1971) es follous:

1. Losags du v ,
Lose of calves e 50 million
Loss due to lowered milk yleld m.100 million
Lase dug to reduced breeding e 90 million
Total ... R,240 million
ettt
1l. Lk o hoaglth:

A

Rural population 375 million persons

human
204 suffer from faevor
{411 causcs). 75 wdQw

2.,4% feurile casos sre
dus Lo brucellosis 15 wiigen



fionedays lost @ 21 day 30 million parsons
pelr pedson. mane-days:

Lose @ fs. 8/= per man day Be 240 million
Expenditure for tranténnt
nurasing stc, Unknown
Even if one excludes ﬂxpanditurt for t:aatment,.ncraing
stc. which has been left as unkncun, ths finsncial loss
enly on account of biucellns&s assumos a staggsring
240 millions rupses per annum, ﬁlmeat an\equal aaoﬁnt
is suppescd tq be getting lost gnnnsliy cansaqdant
upon public hoalth problems srising eut of
brucellosie, the total tinénciél burﬂnn’thuu coming
to &, 480 million. If & consetvetive amount of
fas 20 million is added towards expenditure towards
treatuent and nurazng,.thu aveorall loss sustained
by the ceuntry snnuslly on account of brucellosis can
be rounded at f. 500 million or M. 50 crorwse

In aany wostern cauntxxss-uhiéh have wvirtually
brought bovine brucellosis under contrel through such
extrems and oxpensive policy nf iéit and slaughter, it
is curious snd distressing to note that infection
dua-ta‘ﬁgjnnzgug and pethaﬁs other gpocies of Brucells
still continus te posec problems thereby nacsé?tstxng
regular sereoning of sll appsrently free haxds. In the
United States, fer example, Amesson (1984) ocatimated
lasaes Prem bovine brucellosis te exceed 65 million
pounds besf and 35 million pounds milk in 1976,
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buring the seme period, 575 million dollers wore

spent by staote and federal authorities to control

the spread of brucellosis. In another advanced

country viz., france, 3.12/ herds were infectad and
2.57% abortions uwere due to broullosis leading te

the slaughtcr of 63505 cattle anly during one year
{bufore, 1983). These tuo examples speak for themsslves
and also highlight the magaitude and ecomplexity of

the problem oven under ideal situations, Litgrature
from different countriss, which will bs roevisued in
the next chapter, confirm beyond doubt thet brucellosis
has not been really eredicated from any country
although the prevelence rate has been substantially
raduced (Aumaj, 1995). Revégaly, the proevalence of
brucellosis appsars to ba on ths increase in several
countrios wvhere there sppears to bs no systematic
control progremames. Rocent reporte from Somali
(Andreani, gt 81.19683), Libys (Mayer,1982), Central
Africa (Uomeraech, 1982} and Nigeria (Ukoh, 1980)
indicate » high oversll positive reactor rate varying
boetwesn 5~18%; One of the leading countries af the
vorld vhich carns almest 90% of its revenus from
aninsl and poultry wealth viz., Neuzelond had until
early aightise 143 infection of brucellesis in cattle -
& situstion rather unbslievable yst undisputable as
rspurted by Lordes gt 21.(1979). Thes scanemic loas
sustaingd dus to brucellesis in cettle hazds in such
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countries cannot be nerely acsuaged in terms of noney;
its impact on animal health is indoed collosal. This
creates far the research workers on brucellosis a
pituatien vhero  they are likely to be baffled as

to what could be dune to keep bovine brucellosis at
check in a country like Indie with its onormous cattle
population mostly meinteined under primitive conditions
and in an unorganised manngry chiefly in rursl arsas
vhere ihfeﬁtious digeasgs have no barriers to spread
from animal to animal sand hord to herd, The early

wark of Polding (19433 1547a; 1947b; 1548) brought

to light for the first time that Orisca was one of the
states which hed the dubious distinction of baing
labellod as en endenic area for brucecllosis in the

map of the Indien subcontinent end thie stigms still
continues {Methur, 1385), Thet the situation uss
really so has been rapsatedly confirmed.

(Ues gt 21.,1962; Panda and Mishra, 1965; Pands and
Las, 19653 Pat and Panigrahi, 19663 Panda and Pot,1967;
Pat and Pands, 1968). Uuring the inturvening porioed
1.¢. betugon 1968 and 1985 practically no work uas
carried out on the provalence of boving brucellosis
which could well be termed as raeprehensible considering
the sndemgicity of the state for this notable dissass
although an sttempt uce mede to eesess the situstion
in respect af;ihctp {Acherys, 13843 Acharys end

Pands ,1985) » The provalence of brucellosis in the



human population of Urissa has also not boen
ascertained except for the strey report of MNahakud
and Panda (1972) who recorded 3.7% reactors in
western Urissa and fsclsted B.gulitepgis from cases
of Prexia of Unknoun Urigin { P.U.0). It will thus
be npprsciatea.that a survey of bovine brucellosis
in Urissa wes long overdus, atlpast in a limnited
scale and confined moutly to orgenisced herds. it is
uith this objoct in vieu that the work reported

in thic thesis wvas undertalten. Even though the main
purposc of this investigation was %0 assess ths
provalence of bovine brucellosis, yst attempts were
mede to isolate and identify the ceusative organism(s)

wvhercever possible.

The public health significance of brucellesis
as ons of the most lamportant zoonotic disuases has
drawn attention in many coﬁntt&t& and algn at
intornational level (Report, 197%; 1982). U.sbortys,
which is o common infgction of bovinc animals is
transmitted quits frequently te man, usually fros
cattle (Scott, 1973). In recent yoors, houever,
follouing control of bavine brucellosis, the trend
has shifted in favour of Z.guig, 88 in U.S5.A. snd
sone othor countries (Harrison, 1974). No matter

which spocisa of Brugellae cause human infection,



it is nou universally recognised that the prgvalence
of this infection in man is directly traceable to
infected animals.wvhich, as Par asgs it is knoun, are
the only source for the disesss to occur in man.

it is, therefora, not surprising that clinical
and/or subclinical cases of human brucellosis have
steeply fallen in thosc countries uhere largo-scale
control msacuras have been undertaken in respoct

of anisal brucellosise It is in this context that
the provalence of bouvine brucsllosis has tramendous
bearing on humsn hgalth in & country 1like India,
primarily because s largs chunk of the rural
populetion s in intimate contact with animals and
sscondarily on account of the fact that no systenatic
attempts have besn made so far to provent tha spread
of the discesae in animslse In India.: -

as in wmany other tountries, humen brucellosis happens
to ba an otcupetional disesse and the caugative
organiem in most cosps is S.molitengls. Infectious
bovine abortion snd other forms of brucellosis in
cattle are however known to be ceused by B.ghortus
(Huddleson, 1943; Spink, 19563 Mathur 1985).Thers
are, howsver: reports of B.pglitensls infection
wcu{xng- in cattle with poseibilitics of spread to
human beings (Stableforth and Callovay, 1959).In vieu
af this, it vas considered worthuhile to test the
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garun somples of human bgings, particularly those
working in farms, where the prevalence of bovine

brucellopsis was studied.

It is earnestly hoped that ths resulis of
this investigation would not snly throu some light
on the megnitude of bovine brucellosis vs sn animal
health preblem in Orisse but also help in
formulating suitable control messurcs in the coming
years. Ngedless to smwphasize once again that the
control of bovine brucellasis would act as a tremendous
booster to animal husbanidry and at tho seme time
allasiate human suffering from public heslth paint of

viauw.
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REVIEL OF LITERATURE

Even befoure Bruce (1886) isoloted a

Gram-negetive coccobacillary orgenism (Brucells melitensis)

from the spleen of human beings who hed died of Malta
Pover, fartson (1853) gave a clear account of this
clinical entity. Bang (1695) in Uonmark isclsted a
similar orgenisn from contagicus bovinae abortion uhich
wes later clessified as 8. gbortua. 8. suig vas isolated
in 1914 by Traun ?tom ceses of abortion in suine in the
UsS+As Buddle and Boyes (1953) discovered @ neu specles
of Brucella causing gonital digsase in Australia and
fleuwzealund which was namod L. pyig. Tuc other gpecies
vize, Be puptomeg and B. ganis were reportad in 1957
and 1967 respectively (Stonner, 1957; Lockman and
Charmechael, 1967). Although B. abprtus, H.malifsnsis
and 8, guig heve buen isclated in India, the cccurrence
of H.ngotomsg, B.ovis end B.genig is not yet established
here. Brutellosis sffects virtually all domcsticated
animele and occasionally even poultry and is knoun by
different names in different countries such as Nalta/
Nediterrensan faver, undulent fsver, goat fover, dust
faover, pssudotypheid, recurrent typhoid, malarial
typhoid, neu fever etc, The disesse in mean is often
classifisd under P.U.0. (pyrexia of unkneun/uncertain _
origin) along with febrile conditions whess setiology

it ia diffscult te establish in the sbasence of

dotailed lataratery investigstions,
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It je impossible in this thesis to review sven
a fraction of the vast literature on brucellosis which
hes accumulatod since the causs of falta fever was
established, A number of comprebensivo text books nou
availablo in snglish litorsture (Huddleson, 1943;
Spink, 1956; Dalrymlechampnroys, 1960; Crauford end
Hadalgo, 1977) bear tsstumony to the plithora of &aR
information which continuees te accumulate year efter
year on verious aspects of brucellosis. In addition,
there are nou svsilable numereus meonographs and expsrt
Committes reports of brucallosis (Report,1967; 1971,
1975; 9982}« in India, the 1.C.A.R. has published &
technical bulletin on brucellesis (Sangulan,gg;gg.?sﬁﬁ).
Kesping in vieu the title of this thesis and the scope
of work gnvisaged, tho litsrature rauiiwsd in the |
follouing pages has boen s0 designed that emphagis has
- been lalid on important sspects of the disease viz», |
prevalence of bovine brucellosis, scrologisal disgnosis
and iscletion including identificetion of tha ceusative
agent(s). In addition to rolevonce, smphasis has been
laid on more recent findings end text book information is

svolded as far as possible.

1. ANIMALSBRUCELLDSIS
Ao

Argentina, one of the lergeat exporiers of beef,
recordad 5=27k prevalence of bovina~btucalla:is'hqtvnen
1548 and 1984 (Cedro. gf 8}.1961).



-1l -

In Egypt, Homada gt al.(1963) accounted a very
lou reactor rato of 0% to 0.46%,

Aithough the prevelence of bovine brucellosis in
Suitzorlend uas sbout 57 in eerly fifteses, some ten years
leter 99.6% cattle were free from brucollosis (Friteehi,1964)-a

remarkable schisvsment by world standerds.

According to Koubs (1964), brucellosis uas
eradicated in 7 cut of 109 regionsi but the disesee uas
still present mostly in mountainesus regions in

czcehoslauakiie

flay be because af.bntf gating habit, only 0,66%
reactors wvere dstected in Pakistan among cattle. Housver,
in milk buffsloes the resctor rate uas 9.33%

{sheikh gt ak. 1968).

In Tenzanis, the average infection rate of bovine
brucellosis wvas 14.2 as per report of Hoffman snd
tlosush (1968), It waes further peinted out that veriations
in infection rate were noticed in different farms; lowest
being 3.8% in nature owned herds kept individuslly snd
highest being 29,77 in gavernment herds.

Opitz (1969) performed sorological survey by
saploying sgglutination and coﬁplsment fixation teste
in 2626 ' Danma cettle belonging to 272 herds in South
Africe and reportad s positive reactor rete of 10.4%,
It was further rsperted that 13.85 of ths fsmales ebove
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2 years of age uere positive and out ef 272 herds 49%

vare infectoed.

Un perusal of the above literaturs from African
countries, it is interesting to obsorve & higher prevalence
rates of brucellosis among guuetnmeng dairy hesrds as
comparssd to privets and rural herds, Uviously this may be
on account of lack of suitable test, control and follow

up measures - & situation comparable to Indian conditions.

In &zachcslnvakin. 4,771 outbresks of
brucalleazs were xscordad betueen 195253 and onothar 404
in tetuson 1960-64. As a result, the prevslence rate which
was S5.5% amnag‘fatmxng consunitiss at the beginning of
1960 was slowly reduced to 2.6% by the end of 1964 and
further to 1.3% at the end of 1966 (Kouba, 1969)«

Gut of 500 unvaccinated slaughtered cous tested
in Iraq; 2.Z% uere positive and 1% doubtPful to stendard
tube aggiu%inatinn»tegt~ae reported by Farid and
Al-itashimy (1969),

Turner (1969), by uaing international tube
serum agglutenation test with 8,448 random gers ssmples,
reported 4.5% and 3.8% prevalence rats in the Eastern

Victorle and Lourthern Victoris respsctively.

Sutvey uas conductsd with 105 sera ssmples
in Rathelin isiand af northern Irsland whare cettls uere
never veccinstaed, All the samples were found negative

te tube agglutinatian (5.A.T.) end cemplement fix_a&img“g(g;;;



. K2

(Macaughay end Carlish, 1978}. This is one country uhich

appears tu be totally fres from brucsllosis.

teuuoso gt gl. (1972) performed serclogicel
tests to assoss the prevalence rote of bovine brucellosis
in southern stetes of Nigeria. Gut of six dairy, tuo besf
and cne experimental herd tested, positive reactors ucre
detected in five deiry end ono beef hords. Thus the
provalsnce rate was recordsd to be 265 in governmont

beef herds and botueon 2.5% to 14.7% in othor heords.

Ugsing SAT and CFT, Tadjebkoh and Gate (1972)
in Iran recorded provalenca rate of 12Z¢ in cettle, one

in 36 buffaloes and 12 in 306 human beings.

The prevalence rate of Lovine brﬁccllnsia
in the nau toﬁ%torzes of Hongkong was reported by
fiunra (1973} to be 44% by using agglutination test
and Rose Hongal plate test (R.B.P.T.).

In slmost all the west African countries, the
provalence of brucellosis varied Prom 10164 (Thim
and Nauuorck, 1074},

Hurru and Dennis (1975) screened cattle herds
of nerthern Nigeria by repid plate test and tube
agglutination test and reported overall prevalencs rate
of 8%=7.1% in local herda,and 3,85 in government herds,
Higheut rate of infection vas 26.4% in Kuars State,
~In snothar aurvey conductaed on 1659 sora sswplas af
sisughtered catile from thres abetteris, the prevalance



rates uere D.7%, 0.2¢ and 0.3% being slightly higher in

fomalea than in malas.

In Australia, serslogical status against
B.gbortus infoction in bulls frequently chemiged from
pusitivo to negative and vice versa uithout throuing
off infection (Plent gt al.1976).

Auard gt al. (1977) observed in Egypt
that out of 3003 buffaloas and 2492 cous’ sera tested
by sgglutination taeat,8 and 7 uers found paaitive
raapoctively snd 11 uars doubtful.

dy conducting ring test in orgenised
dairy farms in Sangladesh, Rahman gt 81.(1978) reported
4=17% reactors. Tha same suthors in 1983 ecreensd 1531
wilk samples from 42 village herds and 461 fron four
organioed fatua\nr Aynanaing district. Furthér,aara
saaplas from 590 dairy and sgriculture workeors were
tested by fose Usngal plate test. Fositive raeoctor
vate vas recorded to be 2,35 in villasge cous, OF t&
16.66% in cous of organised farms (overall reasctor
rate 3.9%), Sﬂi of sd dairy wvorkers, 12.85k of 70 vorkers
with animals and OF of 40 vorkers uwith agricultursl
cropss

Nuasainngg,g;.(19?8) tested 902 cattle from
farms ond 2184 cattle from nomadic herds by employing
serun agglutenation test in Saomalis demeourstic republic
and rap rted 2.7i and 11.9% prevalence rate reepectively,
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in 2 survey of 35,116 cattle blood aamples collected
in Kenya (10,360), Tanzanis (23,017) end Uganda(1739)
vera tested by Kagombe ond Nandokhe (1978) end it uas
found thet the incidence was 10% in Kenye, S.8% in
Tanzonis and 5S¢ in Ugenda. |

In a properly designed survey of 786 farms
in EL-Salveder, Knoko g% al.(1983) observed reasctor rates
varying batuesn 0.33% and 8.5%.

fadden st al.(1983) have deslt with
history of the digease in Great Sritain and its
gradicastion in that country uhich is wvorth persuing
by all those interssted {n the control of brucellosis.
Tsai gt gl. (1983) compered the result of sorum
agglutinstion, CFT and RBPT by using 36,483 sera
samples collected betuesn Gctober, 1979 and Merch,198t,
In RBPT, 979 (2.7%) vere positive whersas in CFT and
tube agglutinstion test 141 (0.4%) were positive.

In southern Sodan livestock dissase survey
wog token up during 1979=-8% in which serum eamples from
8000 cottle of tho Oinke (Medai Uinks) and Red Borore
bresds in 400 herds, 800 shesap and gosts af 150 herds
and 300 people were tested, The prevalence rate wes
6+5% in Uudsl Dinke and 22.5% in Borare eattle. The
infection uss presant in 66§ and 998 of the herds
reapsctively. Shasp, goasts ond man wers all negative
{Boumsn, 1984), |
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Bernudee and Baricla (1984) screened 20,665
serum samples af~catt1e in Uruguy and recorded 5.5%

positive rﬁactn#s.

Warking on the opidemionlogy of bovine brucellosis
in Aexico, Sslman 8% @1.(1984) enalyssd data from 184
prenises and showed that size (area) of farm; local
marketing of livestock, dairying as the nmajor '
sctivity, suift diesposal of positive reactors,
vaceination prngrsmmeé and»preaancs-a?'calving pens
ir the promlsss were linked tv higher rates of

brucellosis.

In an epidemiological study of bovine brucellosis
in Benin (Tropicsl Africa}, Akorkpo gt al. (1985)
tested S20 soruw samples coellectad in betuson 1380
and 1951, 4G were pesitive to R.U.T. and 76 to CFT,
The highest frequency of positive snimals (1ZE) vas
in thoes aged 10 years and pldor.

Blajan and flelendax (1985) heve aummarissé
the contribution of the GIE to the control of animael
brucelliosis around thc.uurla, According to them, the
situstion of brucellosis has deterioreted on a
world=uids scale, deepite the remarksble result
athiaved recently in devaeloping countriss. According
to this report, thias deterioration is particularly
vaxing the doveloping countriss vhere livestock is
imported without minimal sanitary precustions baing
taken. |
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: In Srilanks, uickram Surys gi al. {1985)
toctad the milk sanples collected at milk collection
cgntros in the district of Polonnsruua, Baticoloua
and Ampors by using MRT end observgd the provalence
rate %o ba 7.7% in Foloneruwe district, 125 and 14.4%

in votikoloua and Ampors @lstricts respectively.

flore recently, cross-bred end oxotic snimals
in Bangladesh wore found to ke mora fraoquently
infactol with brw allosis (21.3%) as compsrad to 2
reactors in villege cows (Islam gt gl. 1985).

Sanousi and Onur {1985) oxamined 3753 cous
ot S dairy stations in Libys and cbserved & low
regsctor reto of 0,3 te 1.% with B.gbortug antigen.

isghloul and Kemel (1985} exemined serum
samples of livectock in difforsnt scpas of Egypt
end rocordsd positive rgaction in 2,7 to 8% cottle
tested.
Jablewi (1985) exemined 753 cattle froo
six regiona of Syris and found 47 (16%) wore positive
to brucellosis.
In Sicily, Guer-cio gt 81.{1985) tested
15,000 cattle in 1983 and found a prevalence rate of 3%,
Suring 1981-82, thy ring test for brucelloesis

wag appliad tn 420 baoving milk semples in Maslte and
49 were found pogitive (Ilscqua gt ). 1986).



in & mors recent observation from fMexican
states, Telcau et 8]1.(1986) tosted serum sampleus from
a fairly large number of cattle on 40 ranches and

the herd prevalence rates ranged from 0 to 38%.

france sppears to have reachsd the door
stops of near total eradication of bevine brucellosis
with a resctor rate of D.22 to 1.68% (Dufour, 1986),.
During one yesr i.e. 1984 alune, ®more than 50,000
cattle wero slaughtered, es a part of the cradication

canpaigne.

8. Ihe Indisp fictugg:-
Lontegeous abortion in cattle was in
axistonce insidususly in Indis since a pretty long time
(Eyre, 1508). Naik (1832) observed that Bruccells
sgglutining woras present in the sera of thg bulls for
a much longsr period when the animals ware infected
uwith European strain of 8. ghprtus than with the strain
of Indien origin,

Preovalsnce of brucelle infuction in hilly

tracts of India wos investigated by Visuanathan (1944).

Polding (1943; 1947a; 1947h) made an extensive
survey of brucollosis among cattle and buffasloes in
gengal, Assam, OUrissa, Temilnadu, Madhy Pradesh
snd Andhra Pradesh snd reported its prevalence. The

infaction vas less prevalent in buffaloes. The position
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in respect of Orizea will be roviswed undsr & soparete
hoading.

It was veported by Lal (1947) that 268
abortion caees in Assam were dus to brucellosis.

Dhanda and Regopalan (1949) summarissd the work
done on bovine brugellosis in India end recommended
standard methods for the serological dizgnosis of the

giccass.

The provalence of brucellosis among couws and
puffaloes in different parts of Indis vas discusged
8t length in the 10th sninmal discases conforonce hold
at IVRI 4in 1963, From large number of papers presonted,
almost from the entire country, the prevelence of bovine

brucellosis uwas ag follous up to that periodi~

1. Ansan eee G- 105
2. Heangal eee 26..0%
3. Bihsr ess 23..5%
4. Gujerst cor 6 .88
5« Harysna ans 15.25%
6. Karnstske(Mgysore) o 29 .48
7. HMadhya Pradesh C ees - 1443
8. fMoharashtra(Bonbay) ses 14,35%
9. Gujarat .os 68
10, Punjab wos Z2.4%
11. Tamil Nadu (Madras) ave Sk - 20%

12. Uttar Pradegh ses 098



In a survey of bovine btucﬁllnsia, i5,585
anigals ucre tested in the militery dairy fParme in
Indig and it was reported that 10% adult buffaloes
and 13% aduit cous vere positive. The corresponding
Pigures in the younger stock i.s. six months to
calving uere B.9% and 9% éﬁé for bulls G.4% and
14,.8% respectivaly (Anon, 1952).

Mathue, (1968) recorded a provalence rate
of 1.71% on the basie of HRT both among cous and
bnffalnes in Punjab, Haryana and some parts of
Uttar FPradeshe.

Sen (1968) tabulated the position regarding
the incidence of brucellesis in animals up to 1968

as follous:
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Ihé*aaaiticn regarding thg incidence of beving
brucellosis in India in 1966 and 1968,

. Lggality - 1966 1968
fadres villages 3.7% 3.7%
‘Madras State |} :

endenic ares jCattle 20-30%

Orissa, Galasore (villeges) 34.5%
Orisca,bhadrak (villages) 24.2%
Urissa, Cuttasck{villeges) 24.9%
Orisea, Ehubcnasuar(villages)13.5%
Grissa, Puri {(villages) 17 2%
Orissa, Ganjam {villages) 31.3%
Oriseas, Sembalpur{villages} 23.1%
Oriscs, Bolangir(villages) 24.1%

Urissa {overall) 28075
Andhra Pradesh (State - ) )
Faemse) 6..74% 22455
Hyderbad {villages) P - 4
Andhra Pradesh(fiilitary
Fferms) 10,7%
Uttar Pradgsh Government
Faroa Ni
Uttar Pradesh Gousszlas 15
Uttaxr Pradesh Ailitaery
farnms , ) B8a8/c Pun jab ! ,
Punjeb Rilitary Ferms 1135 §§:§32:1§§3§£'1§
Punjab {villagoes) 175  Pradesh |
Agsen ' Bald
Bihar 1e25
Bihar filitary Farus 0.8%
West Bengel Military Farms B.8%
Himachal Pradesh RAilitary '
Farms 11.3%
fiadghys Pradesh Military
Farms ' 10,75 ﬁ;dhyah gattljutﬂ 4
PAysore Militery fFarme 10,75 Predesh Huffalo~g.6%

Foharastra Military Farms 10,73
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Prakash gt g1.(1969) tested 1523 buffaloss in Delhi
and roported 0.7% seropositive to bruceliosis.

In a test of 4,335 cattle and 1189 buffaloes,
Kataria and Verma (1969) repafteﬁ 5% and 3%

saropositive cases in Ffiadhya Pradesh.

Prevalesnce of brucellosis was in louw grade
enzootic Porm among buffaloes and cows, much higher
in cows in organised dairy fatmband rural areas in
Andhra Fredesh ss reported by HNandgoankar and

Rao (1971).

Sethi gt al. (1971) recorded 4.4% cattle
and 1.3% buffaloes to be pesitive to brycellosis

at Pantnagar in Uttar Pradesgh.

By performing milk ring test in the
villages around Karnal, Buth and Manchandra (1972)
reported 28% cou and 14% buffalogs positive for
brucellosis.

Examination of 29,513 animals (cattle
and buffaloes) by Sreenivesan (1972) revealod

2473 prevelence in Tamilnadu.

Kulshrestha g gl. (1973) conducted
agglutinetion test on 589 sera samples obtained
from cous and 1058 from buffaloes during 1966-71

end found the prevalence of brucellosis to be 13.1%




in buffalocs and 2.3% in couws in Haryana. The samg
author in 1978 reperted 8 seroprevelence of 8% in
cattle snd 4,1% in buffaloes. Work of Kepur and
Growal (1974) reveslsd 2.85 and 3.9% reactors in
cous and buffalocs respsctively in tha gsamse state.
1t wzs Pubther revealsd that higher pravalences was
Paund in Thr rpezker broed cows (9%) es compsred to
Haryana (4%) and Sshiuval (1.4%).

In funjab, Rondhaus and Dhillon (1974)
carried sut a sorologicel investigation on brucellosis
using stenderd tube agglutination test on 346 cattls
and 85 buffoloes and raporied a prevelsnce rate of
104% and J.1%~

Actording to Sharma gt al.(1979) plate and
tube agglutanation tests were positive for 6.4% cattle,
4.,9% buffaloec ir Uttar Pradesh and Oelhi.

Work of Saby and Paily (1979} revealed an
incidence of 2.24% in buffaloss in Kerals.

Serclogical studies were conducted by
Ehakraverty snd Kuatre (1980) in Agssm, Maghelays
and Nagaland and it was found that 59 of 397 serum
sanples were pogitive for brucellosis.

Yubey and Mothur (1980) in Rajsthan reported
the incidente of 4.55 1o cous and 3.4% in buffalogs.

In 8 study of 21 serum semples (5 bulls,
& cows, 11 heifera) in Arunaschsl Pradesh foro gt g1.{1981)
found 7 positive (2 cowsy 2 bulle and 3 hoifera),
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- Gut of 13 aborted fostuses subjucted to
tast for disgnosis of brucella infoction,
Raaachanﬁta,gﬁdgi¢(1§81} in Uengslore found 10 positive
to brucellosis both by serclogical and bactericlogical
methnde, The samé author during the syme yesr carrisd
out gersiogical investigation in livestock am of
Andhre Predesh and detected @ prevaignce rate of
19.68% and 4.,08¢ in cattle end buffalc respectively.

fisla and Sindhu (1882) found that prevalence
of brugellocis was 16.7% In Jarsey and Holstein,
25.5% in zehu cattla and 1.5 to 3.2% in buffaloss.

Rapid plete and stendard tubo agglutination
tosts were carried out on 194 cows in 13 orgenised
dairy hsrds and 793 cous in individual holding in
West Oangal for brucellosis. ¥rovelance in orgenised
‘herds use hicher 4.0. (17%) as compered to (2.7%)
in villege cows (D¢ gt e}. 1982).

Chatterjue gt al. (1966) examingd 1746
adult cous ropresenting the adult cou populetion of
$33000 4n 15 districtiof uest Bengel and found 62
{3.58) were pusitive to the stendard sgglutenstion
test.

() u

Urissa iz ong of tha endemic stetes of
Indis in so far ss animel brucellosis ls concernesd
(#snde, 1968}, It nay, hewever, ds rocalled that



gporadic testing of cettls was initiated way back in
1939 which indicated thet brucellesis was racpantly
prevalent in {srms as well as viilage cattle in mgst
districts of the sukx state. Initiel studies carried
cut by diseass investigetion staff of the siate in
‘sellsboratian with Indien Vsterinary Aesearch Institute,
fuktesusy clearly indiceted the high inclidence ef
brucelliesis in indegencus herds (24.5 te 29.8%) as uell
@s in cattle of diffarent breeding Farms (17.3% ~37.4%)
where Shumusstri, Bilnjheavpuri and Reds Sindhi cattle and
Murrsh Luffuloss wers belng maintained,

Lattle of soversl parts of Orissa were
scresned for brucellesis by Pelding (19433 1547a3
1947b; 1948) which is acknevisdged ss the first majer
systenstic servey af bovine brucellesis in &nis _cubcﬂnt;umb
Palding's werk (spe.cit.) clearly ectsblished that the
incidence of brucellssis was slarmingly high in Urisse
gnd its acca€§nce auony cattles cuntinucd accress the
provincial beundsry. Thus, &t tawapars (Kalahasndi
Uistrict) 4% resctors wers sncountered in tests ef
ssueral villege herds. Around Sembalpur, Jharsududa
and Apgul, the rescter rate uss 31%, vhile in Ganjam
the parcentags ef reactors wes as high as 50%, from
whers tus Urucella A/R {(aberrnent type) atraina wers
isslated. In the intericrs ef Shanjansger and Koraput,
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houaver, pesitive reactor while present were much lass

fregquent than in other parts.

The results of survey carried cut from 1549
up to 1960 has been pressnted in Table -II
{Panda gt 8l. 1962}«

JABLE~]]

figsults of plate agglutinaticn test on sorum semples of
cattle of Orisze Prom 1949-50 to 1960, :

Yoer 1kécality ﬂﬁumger ~Numbexﬂyﬁumber »?Eercéntage of
i of an- ;posi- §doubtfulitotal reactors
iimals {tive }

4 ;tastaﬂ H
1949-50 Sundargach 3 60 10 - 16.6
Dairy Farm :

Kaan jhar ; 128 4 - 31
Bairy Ferm |
1950=-51 Bhanje-
nager Farm 148 16 12 15,3
Sembalpur
private
Samaglpur
Goaala & 4 = sG
1952«583 Bhanjenagar
toudh Farm 52 8 3 173
Haleangir Farm 94 50 8 6147
Angul Farm 62 13 8 35..0
Baragerh Gossle-~9 6 - 66,0
Saunbalpur Jeil~14 & - 2845
Balasors Jatl 10 5 v 50 .0
1859-60 Villege cattle
bhanjnegar 115 25 - 2%..7
Village cattls
Bhubancswar 66 17 - 3044
Villsge cattle
Beudh 22 6 - 273

- - . " -




Parusal of the sbove table would ghow that
whils certain parts of Keonjhar snd Ssmbalpur digtricts
uors relatively less infoctsed, the position in some of
the other areas uas extremsly bad with prevalence rate

ag high as 61:-750

from 1560 onvards collabsrative studies were
initisted on different aspects of brucellesis in enimsls
of Urissa by the ressarch staff of the Animal Husbandgy
Department and teachers of Veterinary College. Salient
results aschieved are cutlined in the folloving paragranhs.

Dangs and Panda (1968«561) screensd 959 animals
both in Parms end villages and found uide varisticns in
the reactor rate varying betusen 0-39%, which indicated
that sndemic arces in state uere far and many and they
had to be properly lecetgd and merked in order to
prevant ﬁp:aaﬁ'cf infegction among healthy animals and

human beings.

A simple msthod of despatching gssrum from
the fiald n filter paper strips wvas devslomid and
standardised with knoun positive sera from éGrocells
infectédicattle end standerd §.gbortug tube
agglutenstion antigen to snable field workers to submit
dry filter paper strips inside pestal envelopes instead
af sending sorum samples in glass vials {(Panda gt g1.1961)

Uass gt 8].(1962) studied the incidence of
Srucells resctors in 110 bulls stetioned st diffarent
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farmg end sengn collection centres and found that only
5 (4.2%) rescted positively, possibly because of natural

reasistance of male animals to Brucglle infection.

Inapparent form of bruccllosis, mest
probobly due to E.gbortug, uss suspected when 12 poultry
birds out of 150 rescted strongly to Bsabortug plate
(Colourms) sntigen (Dess gt a}e. 1963).

Panda and fiishra (19&3) studicd the efficecy
of individual milk ring test for the disgnosis of brucellosis
in unvaccineted village cattle vig-a~vis serum 2
agglutination test and found close correlation in 57 out
of S9 cows tested. |

A common question that use to bo ssked
wag, "0id vaccinatien in cattle with H.S. vaccine affect
Brucella agglutination test®? Panda gt gl1.(1963)
ohserved that in several animals thers was an incresse
in serum titre sgainst E.gbortug sntigen and this
continucd to remain so up to 123 days although the
titre declined after the 22nd day.

In another investigation, Vibzig glolerac
was found to eroes-sgglutinatécmith B.ghortug.Hovever,

Salngnalls pullagus end Protous 0K19 did not share
any cemmon antigon with B.sbertus (Mishrs and Pands,1964),

Panda and Dass (1965} recorded their

findings of a statg-uiss survey of bovine brucellosis
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involving - 862 farm animals and 79 village
cattle of Urissa which revealed an alarmingly
high percentage of reactors o diffsrent
diagnostic tests. Except in one livestock farm,
the resctor pesrcentage ranged betueén 10-47,
thersby posing serious difficulties in

controlling the diseass.

In a more elaborate study spread gyer
three years (1965-67), Pat (19U67) examined a total
of 1943»indigennus milech cows, 35 stud and 2 stray
bulls in Orissa for brucellosis from 3 different
geographical zonss. Uf them, 439 cous uere found
positive by MRT and serum agglutination tests
(plate and tube), The percentage of reactors
in the costal zone varied betueen 17.2 to 31.3,
in the central zone from 13,7 to 41.1 and in
wvestern zone from OX to 24.1%. The overall reactor
rate among cowe was 22,5%. Qut of 37 bulls, 16
(43,.2%) uere positive. In infccted areas 3.3% te

36.3% of animals had aborted; of them, 79% aborted i

only once, 12% tuice, 5% thrice and 4% four timas
and bulk of abortion accurred in the secend half

of geestation,

In the 3rd Internaticnal Conference an

the Global impacts of applied Microblology, the
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entire work done on animal brucellosis in Urissa

wag prsseﬁtad by Panda (1567). During the intervening
periocd from 1968 till dete, animal brucellosis
somghow did not attrsct eny attention whetsosgver,
except for some work on sheep (Acharya, 1984;

Acharya and Panda, 1985).

(A} work done in Foreign Lountries:

wWhile msking survey for Zoonoses among melt
procossing workere in Russia, Godleviekay (1968)
detccted 35.8% positive cases,

Medevitt (1970) made survey among Veterinary
surgsons in northern Ilrelsnd and found that cut
of 123 subjacts, 100 had significent aegglutination
titre in their sora while 50 ahowsed clinical
evidence of Infection. Foley gt g1.{9970) slse
reported an cutbresk in the same year due to hoavily
infected milk eupply.

Erucellosis due to @. gbortug has been reported
in frnace by Rgnoux (1970} in 38% rural vorkers and he
suggested that brucellesis in the humen and bovine
population was strongly co-related.

In & saro-sllergic survey of human brucellosis
anong pseple above 10 yssrs of age in Afgenistan,
Shinveric gt 21.(1971) reportsd 6.5 prevalence in
pesple having snimals
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Zepatal and Malagsh {1971) reported averags
incidonce of 20-46 per 100, D00 in Peru during 1958-67.

In Ue.SeRe;cansumption of contaminated
cheose causad brucellosis ameng 6 persons as reported

by Young gt 81.(1975).

In the year 1975, Epidemiology Department
of the Oirectorate of Praventive Medicine end
Envirenmental Health of Spain reported the incidence
rate to be 17.9 per 100,000 pepulation.

Chantal gt 81.(1976) carried out a
serelogical investigation of bovine slaughter house

workers in Senegal end found 14.8% prevalonce in them.

In trazil, Taveres gt al.(1976) sxaminsd
8740 gers samplua of hselthy blood donors for
brucolioeis end Pound that 27 sera agglutinsted
in dilution of 1:25, 25 in dilution of 1350 and 25
in dilution of 13100 or higher against 8.gboztus.

Fox g% &l (1978) reported thet the ssmber
of cases of brucellosis in hm?z;ji%g%ha UsS5+4. In
1965=78 was 2302, The number decreased froa 262 in
1965 te 175 in 1973 but incressed to 247 in 1574 and
ths incresso uss directly related te incresse in

inclidence of bovine brucelliesis.
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in s secro-epidemiclogical survey of abbstoir
workers in Australia during 1977-78, Gilbert gk a}.(1978)
reported 28% sera ssmples to be positive.

Mmautt (1980) detccted 7 acute bwcanesta' cases
in Johansburg {South Africa) in & period of 9 months.

in Nepsl, Pyskural gt 2}.(1980) studied the
prevalonce of B.obortys agslutinin in humen sers and

reported Z¥ in town folk to sbout St wmsm in remote
mountainoous arcas where man and animals live in
close association.

Alauss (1980) studied the serolugical
evidence of exposure to B. gbortys in samples from
studentae, steff workers associated with ituaatnck
farms. Antibodies to Lrucelle were found
significently more commonly among those wha had
worked for twd Or WMOCG yuslse

In a test of sera samplos {rom practising
veterinerisns in northeen Spain, Cifuentss gt @l.(1981)
faund 17 positive cases out 45 Vaterinary Surgeons
mainly doing large animals practice.

Tuo patients developed acuts brucellesis for
the first time in Taiwan which uas confirmed by
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Young (1981~-82) described from Texas (USA)

nine active cases of brucellosis.

In Poland, Stroczynsk st a}.(1981) tested
1,31,220 people occupationally at risk to brucellosis

of which 787 casss uwere declarsd pasitiue.

The weskly epidemiclogicsl record of
England {1981) revealed 17 human cases of B.sbortus®
and 5 casgs of L. mglitensis which were recorded
during 1980.

Makrem gt gl. (1982) in Iran tested 232
suspected cases of brucellosis and found 170 (733)
patients positive for brucella agglut?nins.

Scrological tests applied to over 6000 blood
semples from veterinary students of Alfort Veterinary
School (France) showed a stsady fall in the proportion
of positive results which averaged 11-13% between
1969=73 and only 5«6% betueen 1978~81, The proportion
invariebly increased from the first to 4th year
of the Veterinary course throughout the period

(Pelet ot al. 1984).

In another serological, epidemiological
and clinical study of human brucellesia among
Veterinary students from the same institution during
1969=77, Vanhays (1965) tested 3924 serum semples
and reported 10% to be pesitive (ranging by calendar



year from 7.47to 15.6%and by year of study from

1.9% and 5.8% during the first tuo years and to

1% and 7.54 during the last two years. In a serological
study of human brucellosis in Tunisia, Touel (1984)

detocted B pusitive cases ocut of B0 samples tested.

tettelheim ot g1.(1984) tosted serum samples
from hoalthy blood donors for urban and rutai areas
of Newzeland batuean 1977-81 by amplaying micro-
- agglutination technigues and detected antibodies

ageainst B.gbortus.

Ruaso at gl.(1985) in Itely studied 148
hospitalised cases out of 372 reported cases of human
brucellosiss 114 of theae uvere male and 34 female,
Tho seasonal incedence showed the main peak around
January with a lowver peak in Juno and September.

The 20-29 years age groups had the highest incidence.
The lnduatrinl workers (perhape relating to animal
industries) sccounted for 20% of tha.eaaea. follousd
by agricultural workers (15%) and students (1% .

In Sicily, # considerable increass in the
nusber of human cases of brucellosis in 1983 wuase
due to incrsased consumption of rauw cou's milk
(8+abortus infection), fresh cheese prepared from

the milk of ewes and geste. (f.mglitensis infection)
end the contact with infected snimals (Guercio g g].1565),



Brucellosis, es &n occupationsl discase
was studied by Fogueircdo (1986). Ho tested 3183
smployens et different meat plents in Belu=lorizonte

{Brazil) end found 50 (4.2} were serolougically
positive end a Purther 54 (4.6%) had varieble
titres.

Reports on humen brucellosis in India are
very fouw. Porheps human cases have besn diagnosed
but not regularly reported bocuuse of sporadic
occurrence of ths disease and multiplicity of
illnesa. Orucellosise, probably has not baen
considersd es 2 major illness for diagnosis snd

a large nunbor of cases have obvigusly been missed.

In the wvords of Wallits(1948), "Orucellosis
is a dissase of nistakeos. If we do not think of it,
ve miss it or ue really think of it and test for
it, yet, find nothing®,

in 1897, urite and Smith were the first
vorkors who diagnosed 10 casoes of human brucellosis
in India {(Polding, 1948).

The position of humsan brucellesis in India
hes been reviewed by Mathur (1972) snd Ssn (1977).

Chaudhury gt 81.(1943) reported one case
of humsn brucellosis from Bengel,



To detuct agglutinine against 8.sbgrtus
and B.mplitapsig in human pers samples, Joshi (19&4).
oxamined 2,082 sors in Bombay and dotected 75 (3.6%)
pcéitiua sgainst B.gbortuas and 104 (4.9%) against |
E.pelitensin.

Botuecen 1941 and 1962, thera are ceveral stray
reports on the occurrence of humsn brucellosis from
differant parts of India (Pandaldi and i‘aman, 1941,
Soman and Kothari, 1954, Mathur and Seood 19555
Mathur, 1955; Mathur, 1958; Mathur, 1980).

Sukla (1962} exsmined 150 sera $rom madical
students, antinatal patients, dairy worksrs in 8Baroda
and detectsd agglutinins fin 92 in titre vorying from
1:10 to 1:100.

in a serolegical oxamination, Mathur {(1564)
reaportead 14% incidence of brucellosis among all ceses
of PU0 in Funjab,

In Temilnadu, Sivarajan {(1965) sxamnined 264
patisnts and detectsd Brucella sgglutinins in 12
persons} 4 out of thess 12 shouwed high litre of 13160,

Prakash gt 81.(1967) testes 3262 human ssra
samples in and around Oslhi and founu that 5,58 of the
samples containgd agglutinin titres 20~160 I.Ue/ml.



Sen (1968) summarized prevalence of
in
human bruccllesis different parts of the country

/

as follous:
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Locality Incidence up to 1968
Delhi nd neighbouring e 6.6% (2.28 up to
| @reas. 1966)
Karnal ese 4,18 to 7Th
Madras city : “ee 0.8%
Vellors | oo 3%
Kottayem : ess 4%
Chingleput ces 3.5%
Trivandrum e 0.4%
Baroda cown 1%
- Cuttsack vy 5%
hgra oo 1.3%
Mathurs : oss . 0,.9%
New Delhi ses 0.25%
fRobtak ' eee . SB
Ludhiana ess 0.5%

Calcutta cas ‘ 5%

in an spidemiclogical study of brucslloais
emong workers of the milittary farms at Kirkse
and Pimpri and workers of butcheries at Kirkee and

Pacna, 306 blood samples uwers examined, aut of whigh
% _were Pound positive (Chaterjes, 1968),



Sen and Das (1871) observed human brucellosis

in 2.8% of the population near slaughter houses of
talcutta.

Serologicel tests uvere carried out with 191
serum samples from cattle sheep, buffalo and goats and
9 samples from sttendants af a commar@dal dairy farm
et Lirlapur nesr Csloutta by Choudhury and
Chaterjeo (1975) wvhich revesled that brucellosis
existed in alnost all epecies of domesticated animals
in varying managem&ntfcanéiiian more 80 in organised
herdas. serum sample from Ana attendant out of 9
samples was alac positive which proved the
zoonotic importance.

In Badhya Pradesh, Soni (1976) testad 292
husan sera samples {(masldie and female) ond reported
seroincidence of 19,158 in females.

Sen and Khsnna (1978a; 1978b) detected 10
out of 326 humegn casses of pyrexis to be brucellosis
from rural aress in Hooghly district in West Oengsl.
They also investigated occupational health problenms
of 46 veterinarians end 10 dalry vorkers snd 6
slaughter house workers fer brucelicais in Calcutta
and 6 pesitive cases among veterinarians snd onae dairy
workes were detected. Some of the sbbatoir verkers

had detsctable titre.
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44 human sera samples uere subjected to
serological tests in Haryasna out of which 8 (18.1%)
wers Pound positive Por brucslleosis (Kulashrestha gtg].978)

Agmana gt al.(1982)studied the praevalence
of brucellosis from 1976=79 in the rural populastion
of Aluar district (Rajsthan) and the city of Oalhi
by serum agglutination test. VYhe preyalence of the
disease in Aluar population vas 4.115% (of 1552 sera)
whersag in Uelhi it uass 0.965% (of 2,575 sera).

in Karnatska, fNagalotimath (1979) studied
205 suspected cases of P.U.0, in human beings and
found 95 ceses had diagnostic titre of 80 I.YU.and

sbove against brucellasis.

Tube agglutinetion test was conducted uith
2256 humsn sera oamples in runjsb by Rendhuas ot 81.(1972)

and 10.,7% sera were found pasitive for brucellosis.

Ramachendra gt 81.(1981b) screened out
26 scra samples of man in Andhra Pradash for
brucellosis of which 4 (15.38%) were found pesitive
resctors.

In a study of incidence of brucellasis
in professional blood doners in Clara~-Swalin Miesan
Mospital, Uarrieily (U.P.), 180 blood samples uere
tested by using tubc agglutination test. The incidence



was highest (10.5%)at 20 I.u/ml and moderate (27.7%
and 4.4%) at 40 and 80 I.U/ml respectively |
(Panjarathinam and Gulrajoni, 19683). Yhis aggreed
with the opinion of tood (1955) wha reported that
blood donors were reasponcible for the transmission

of brucellosis directly from man to men. Becsuse
professional blood donors were leading unhyglienic life
by sleeping on the Paot path or on the grazing land

in close aasociation uwith the animals, tﬁe infection

in animals uss casily transmitted to them.

' A sero epidemiological study on brucellosis
was conducted by Rana gt §1.(1985) among workeors of
veterinary hoopitals and glaughter houses of union
teﬁ&tariea of Delhi in which 148 sara samples from
voterinarians from June'83 to ﬂarch'aé were
examined., The result revealed that 41 {(27.7:) shoued
a titte.ur 80 1.u/ml; 9 positive individuals
exhibited clinical signs, ilost positive cesas
ocecuzrred in veterinary dispensaries (5%.4%),
follouved by assistant vetarinary surgeons {40%).
Most (37%) were sged 31 to 40 years and feusst (11.6%)
vars agetd 21«30 yssrs. Fregalence was higher in

rural than urben districts.
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Patal gt al. (1986) reported prevalence
of infaction in 3% of the 100 serum samples of huspital
patients oxamined in Reira district of Gujazat. They
auggested the cauge might be dus tu consumplion of ailke.

fiore incidence was among males snd rural population.

In Origsa, Mahakur and Pends (1972) tcsted
215 cesos of pyrexis of lonu duration for brucellosis
out of which 8 {3.7£) cases wers Pound pasitive.
Be nglitengls ves isolated in 5 cases and 3 cases uverse
diagnosed by the agglutination ftost.

Isolation and identification of the causal organiem(s):

In desling with the litersture wuith regard
to 3sclation and identification of the members of
the genus Srucella, resvsarch workers in India aze
up to the pressnt time concerned with B. melitensis,
B.pbogtug ond Hepulse The other three recopnisaed
specics viz., Benegtopsass E. ouis and B. ganie
have not so far bsen reportud in Indie,

8. melitsnsia typically causss brucellosis in sheep
and goats snd is an important zoo-noels in man,
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heccording to Alton gt gl. (1975) B.malitensis causas
bovine infections. In addition to contagious abortien
in cattle, B. gbortug is reaponsible for ths cause of
troublesoms  human infeutien which accurs quite
frequently although this species rarely ceuses active
infection in animals othar than cattle (Report, 1978).
B. puig is primarily s pathogen of pigs but at the same
- time highly virulent Por man {Spink, 1974}.

EB. pglitensig has three biotypes uhich
diffar Prom one anothar only fin their
bahaviour with manospacifienseta;<§gﬂﬁggg§g§Ahas
nine biotypes on the baesis of biochemical snd
seralogical differentes wvhoraas four biotypes of

E.pufd hove besn rocognised so far,

According to wilson and Miles (1975), most
cases of undulent fover in man in U.K. are caused by
Begbortug biotype 1, but occesional cases by biotyps
5 (the so celled British Helitenais Typa) are on
record, Among veterinsrisns, infection with
attonuated vaccinal strain 519 is not uncommon

(Hagsn and Brunery 1981).

in recont yesars, with the development of
lsbaratory facilities, mostly through the aegis of
FAG snd WHO, complete typing of Brucella organiems
has rsceived incressing imsportance in dgyﬂ;ognd

as uell es developing countries.
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In Nigeria, Eze (1979) isclated B.sbortus
bictypss 1 and 2 fraem the nilk of infscted cattle.
Subsequently, bDall and Kumi-Oiska (1980} reported
igolation of biotypes 1,3 and 4,

In U.5.R+, B. gbortug biotype 1 as well as
519 were isoclated from a herd of cattle in Colorade
(ﬁ'ﬂ-act .ﬂs ﬂ. 19?9) ™

Jones gk 8l.(1983) recordec the occurrence
of B.gbortug biotype 7 end 2 froo tiosues of a

naturally infected cow in Cclumbia.

In Malaysie, out of 168 culturegs of
Be. abortug isolated from cattle, 86}9% were biotype 2,
10% biotype 1, 2.3% biotype 9 and 0.8% biotype 6

(Joseph gt al. 1981).

Brazilien cattle were found to he infected

with B.gbortug biotypejand the same biotype was also
prevalent in suine (Poester, 1961).
fxx In & test of 1500 cettle in Taxas, 153

rpactor wara found and B.gbortus bictype 1 was isoclated

from 63 reactors. (Crowford gt gl. 1983).

' Hitos gt gl. (1984) isolated U.abortus
biotypas 1,2,4,7,9 Prom the milk of adult Holstain

cows in Italy.



In Greece, Giantzis et gl. (1985) icelated
S straine of drucelle from cattle two of which were
Benglilenais (biotypss 1 and 3) and the rost
B.gbortug (biotypes 1 and 3).

The occurrence of . gbgrtug bictypes 1
and 2 has beon racorded by Teai (1985; 1986) in

Taiuan.

Andreani gt 81.(1986} in Poland iscleted
Hegboztug biotype 1 from the aplesn, udder and
lfmph-nudac of an arthritic cow which was

serologically positive.

in an inveostigation af Brucella infection
in lran among cattle, Zowghi and thadi {19a86) |
isolated U.aslitenglg from 100 animals out of
21,196 animale acreenad.

In lntie, lerge number of 8rucells strains
issleted by Palding (15433 1947a; 1947b; 1948) uers
typed as Se.ghoptus, S.aelitensie and the intermediate/
aborzant (A M) types. It may bo remembersd that the
eystem of biotyping hed not been developed by that

Tha isolstion of U.abozrtug biotype 1 in U.P
vas repested by Murty and Keusik (1983).
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in Temilnadu, 26 strains of S.gbortug
biotype 3 were isclatsd by srinivasan (1968)
mostly from uillage cattlo.

- in bPunjeb, Fathur (1968) isolasted one
strain of B.abortus bietype 3 fro: cous of an
organised farm,

The distribution of different biotypes
af B.gbortus in cattle was sumamarised by
Sun (1968) on the basis of typing results at IVRI

which has bgon gumnarised in table-4.

j ﬁﬁgﬁnlv

Uistribution of bBrucells bictypes in Indis up to
1368

State tiost Srucells biotypeg
Lgpii
Cuttack Cettle Begboriug type 1
Bhubansswar wiigw Ueglortug typocs 9 &3
Sihax
Patna woll e Degbortup type 1
fiathuras o B.ghortus type 1
l1zatnagar o Be.pbortys type 3

Patnagerh wtio= Be.phoztyus type 1



Stats

Zunjgb & Haryang

Karnal

Hisgar

Ianilnady

Ranipset

Apdhrg Pradegh

Kurnool

Host

‘

Buffalo

Cattle

Cattle

Cattle

Cattle

Brucella
biotypes

H.gbortus type 1

H.gbortus type 5
B.molitensis
typo 1
8

«ghortug
typest and 3,

E.abortus
typss 1,3,4,6

Bemcliteonsis
typ& 20_

%;%g.xgunm

Accerding tao fathur (1985), cous end

buffaloes of erganised farmg all over India harbour

mostly H.gboptug bilotype 1 infection and
exceptionally biotype 3.

Haldar and Ssn (1986) reported isolation
of B.gtoptus biotype 1 in Calcutta by plating milk
crosm sediment mixturs on &x tryptose agsr plate

containing cryetsl violet and brilliant green.



CHAPTER 11

MATERIALS AND METHODS
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NATERIALS AMD RETHODS

a) Ygngral:

The present investigetion centred around
organised dairy herds of Orisea located in different
districts. The sntire lot of animals included in the
study belonged to goverament dairy/cattle bresding |
farms wanaged by the state government and the
government of Indis. At present, thers ers no
private dairy herds in Urissa uwith sizeable number
and, further, the testing of village herds was beyond
tha scope of thia limited vork. |

The managemant and fseding in all the
farme included in this work are almost identical
although the tus governmsnt of Indis farms, which
have come into being in rocent yoor,ara better planned
and managed aa‘comparadvta-must of the gtate
govornment farms which are in existesnce even before

the fermaticn of the stats of Urissa in 13936,

Artificial inesminetion is prectised in
all theoe farme sither with liquid semsn or, of latg,
with frozen ssmen. The names of the farms, location
and the one of the state to\uhich.thny belong

have beon pressnted in tableV end the situation eof
thess farms has been reflected in the map appended,



Name of the farm {Location _DXstrict

3
{
H

anu‘mq‘m“

onea

Gaographical§
z

Total

NOe

of

live=
stock
availe

1.

2e

3
4.
Se
6"
7.
Be
9&

Bhausnipatna Bhsuwanipatna Kalahandi Lestorn zone 87
Bolagore Eastern zone 105
Sundargarh UWestern 2one 109
Sundargarh Western zone

Remuna
Sundargarh
Kuanrmunds
Solngir
Khapuria
Chipilimg
Baudh
Bheginager

10.Phulbani

11 .Contral faram

12.Cantral farm

UGs Parn)
Sunabods

Chipiliama

13.Gosadan

14 Kegonjhar farn

{Babandh)

15.5.C404

Kendrapara

1605+L el

Salipur

17.5.8.C

Nayagarh

18.5 of o-c s

Shubanessuar

19.5eCoCe

20 Miscellenieous

baripoda

Remuna
Sundargarh
Kuanrmunda
Bolangir
Khapuria
Chipilinma
Boudh
Bhanjnacar
Phulbani

Sunabeda
Lhipilina
Babandh

Keonjhar
Kendrapare

Salipur

Rayagarh

8hubaneswvat

taripadas

-

Solangir
Cuttack
Sambalpur
Phulbani
Ganjen
Phulbani

Koraput
Sambalpur
dhenkanal

Keon jhar
Cuttock

Cuttack

Puri
furi

‘Nothern

Kogtern 2one
tastern zone
Uestern Zone
Seuthern zone

. Southern zone

Southarn zone
Southern zone
western zons
Eagtern zone

Z0hea

Eagtorn zone

Eastorn zone

tagtern
Eastern

zone
Tone

63
105
99
129
83
65
28

615
276

37

61
11

7
8

Mayurbhanj dNothern zone 7

74 (ﬁtnusin (27}
farm and serum
ssmples from
diffaront
sourcas for test.)

o

Grand total:

1948

—
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In seleocting animals for serum agglutination
tests, animals below six months of age wvers excluded.
Thore wss no hiétexy of vaccination with Brueglla
Abortug strain 19 during the past 10 ysars and ihsru
were® no records aveilable as to the infaction
status in these herds and tests done, if any,
agamst brucelleosls barring published papers in the
early sixtigs. None of the farms had bu?falnes;
and thers uaore no other domesticated animals such
ag sheep and goats inside the farm promises. The
animals yore exclusively atallfed and wuatersd
ingide the premises except on rare occasions uhen
they uwere belng taken to noorby ponds for
clsaning and bathing. Abortions, though not
fraguant, were known to occur in sll thess farms;

pbut actual figures were not availabla.

c) Collection of serun samples:

8lood samples, in quantities of 5-108l1 wers
collocted individually from tha jugular vein, mostly
in the sarly hours of the moening. Aftor collection,
samples vere transfered to taost tubes with cutten
plug or screw cap visle and kapt slanting until
the cozing of serum, Uuring the hot days, these
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slsnts were left at room tempsraturse for

2«3 hopurs and then stored inside & refrigarator
(34“6}. In sny case, axcept undor mest adversce
conditfcna, the plate test woes performed and
conpleted bofors sunset. For the tubs agglutination
test, sither the slants aor serum samples separated
in omsil visls were brought to ths collsge laboratory
wither the same day or next day by keeping thenm
ingide tharmé{laaka containing ice. Befors the
day's work, ayringes and needlcs were thoroughly
holled and yinapd uith otsriliecd nurmal caline
solution (NSS) stleast five times, before

tigcding the next aninal.s All the taét tubes,
sezay uvap viala, Pastaur pipettes and other
glaseuares wvave aterilised in the hot air oven,
propuzly plugged aad uzspped, at 180°C Por 30
ainuias or 180°C for ong haure For performing
plate agglutination test on ﬁhe spot, there was

no necessity, in most cases, te centrifugue the
piood for sepureting the serum, For the tube
agulutination tast, howsver, Llood clots wers
centrifuasd at 3000 :;p,m;~?nr 15«30 minutes and
only clent uerum ssaples wvere usad. in the event
of wame delay, sefum vials, properly lcobelled uere

1aft inaivs = deep Trsczer (~10 to ~15%L) or

rreszing chamber of tha refrigerater {=4°C). Ng
pressrvative was added end all stiempis uere



made to complete the scrolagical tests in 2«3

days time.

d) Elate enc tube agalutingtion teste:

dntigons for these tuo tests were obtained
agithor from ths lnstitute of Veterinary Preventive
Yedicine, Hanipet or Indlan Veterinary Hesaarch
Institute, Izatnager and stored constantly inside
refrigerator at + 4°C. The plote test was performed
on the lines of Dhande and Rajgopalaen {(1949). Un a
ruled glass plate, 3 drops of serum, 2 drops(0.08ml)
in the firgt square and one drop (a,ag@;) in the
next square, were placed and to thess, ona drop of
the coloured antigen was addgd seperateoly and
mixed with & teothpick. AfPter mixing of the serum
with antigen, the plate uas held over a uhite
surfsce refelacting refracted light and rocked gently
from side to aide for 4-5 aminutes. In strungly
positive casee, visibla agglutinstion could be
cbserved during the first 30 seconds in both the
squares and such & reaction was graded +++, The
reaction was graded ++ when reaction uas cbsarved
after 2 minutes but bafore 3 minutes. Unae plus
rsaction uas characterised by fine powdery particles
appesring betuesn 4=5 minutes. & sample uas
declared negative if no visible agglutination cculd

be obaerved sven uith the help of a hand nagntfing
glass up to 5 minutes.



Five sugar tubes oW Kshn's agglutination tubos
verc placed in & rack and O.8ml of carbolssline ves
put in tho first tube followed by 0.501 in the other

- De2md of sorum under test was added to the
firat tube, nixed well with a pipette or tubasrculin
ayringe and 0.,5m)1 Prom this tube was transfer:ed
to the second and mixed throughly.This process uas
cortinued up to the last tube from which 0.5s1
of gerun saline mixture uas discarded, Staadérdiaad
Begtiorfue plain antigen vas added e 04581 to each
tube, mixed by rolling or alight ahagiég. The
rack uas left at 37 for 24 hours.

In order to determinme S0~ agglutination,
which is accepted internationally as the end titre,
a set of entigen centrol tubes wes put for each
doy's work Por sonmparing the results (5en,1984).
The pattarn of setting the teet has been provided
below. Thas control tubes were sluays incubsted
along with the test semplos in the sama ingubator
pr water bath and results of ths test usré recorded
only if control tubse vere found to be in

satisfactory state.



Protocol of the antigen contrel teat:-

Antigen 0.5% Carbol AntiQen Degree of
control seline agglutination,
tubes. _ . . — opb— -

Tubgel 1.0 ml 1.0m1 HNo agglutination
Tube=Ii 1.25 0.75 25% agglutination
Tube=111 1.50 0450 50% agglutination
Tube=IV 1.75 0e25 75 agglutination
Table-\ 2.0 il 1005 sgglutinstion

The degrse of agglutinstion was judgoed
by opecity of the supernatant fluid. ‘

(1) ++++ (Comperable with tube V of the sntigen
control series).

(1i)+++ (Comparable with tube IV of the entigen
| control serlews

{(41i)++ (Comparable with tube 1il of the anfigen
contrel serie

(iv) + (Comparable with tubs II of the antigen
| control series).

(v) to egglutinstion comparable with tuebe I of
tha antigen control ssrics.

50% agglutination use considered as the
end points To express in unit system, double of
the serun titre shoving 0% agglutination was the
ta§31 nunber of Internaticnal Units (I.U) per ml
of serum. In rennles, an end titre of 80 1.U,.
and above vas agcepted as positive, 20-40 l.U. as
ful and less than 20 l.U. as negative. In malg
housver, & sexum titre of 40 I.U, uee

doubt

an imsle,
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diagnostic, 20 l.U. doubtful end lsss than 20 I.U.

was negative.

d) Bilk rving (ASH) tpet:

This test was performed as ocutlined by
Alton gt 8).(1575). #ilk samples uere collected from
individusl animals in 14x100mm tect tubes snd mixed
thoroughly for cven dispersal of the cream. Une ml
quantities of nilk were transfersd to suger tubes
and one drop (Ggﬂzul)'of the antigen sheken weoll
aftar taking out of the. refrigerators was added to
sach tubs. Pilk and antigan were mixsd thoroughly by
gently sheking end invsrting the tubes several timas.
The racks with tubes were left inside water bath/
incubator at 37°C and rasults recorded on the lines
af Panda and Mishra (1963) and sompleos shouing %
roaction and above were gradad as positive. Antigen
for this test was obtained frum Ranipet and etored

inside the refrigerstor.

e) {7
Althoughit was not the purpose of this

investigstion to sttempt s survey of human brucellosis,
yat at several pleces human bning,, moestly working

in dairy farms, voluntssted to get their sesus samplou
tosted against brucellosis. Using the same msthods,

as doscribsd above for cattls, a totsl ef 175 samples

' gould be tssted as per details given belov in table-s.



-

TAGLE=V I

Detalls of human sera sawrples tested against brucellosis

tirief particulars

Locality No. of

samples of persons

tsatodo
Shawenipataa 13 Vats, parcvets and

anisal attondants
Bhan janagar g gl O
Shubanesuar & e
tolangir 14 «dow
Soudh '] wiigen
Chipilima(Stats form)17 wiiOm
mtine

Chiptiima(Central 14

farm)
Gosedan(Babandh,
Lhenkanal) 2

Khapurie 13
Kendrapera 16
Kusnrmunda{fourkells) 17
Nayagach 4
Phulbani 3
Remuna 5
Salipur 9
Sundargerh 10
Sunabeda 9
#iiscellansous 20

Totsl 190

Paravets and animal
attendants

Vets, paravets sand
snimel attondents
= gom
agdge
Vets, paravets end
snimal attendants
s
L
L
[
waggee

Semples from hospitel
tients uith history of

Pelods submitted b '

uedical offiowiPe.Hele

and rurasl health cantres

for Brucella teet.
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laoletion end identification:-

The estahlishod practicus is to canfirn
positive serological findings by ieclaticn of the
causative organism(s) and accordingly attempts uere
mado to isolate and identify; to ite antent possible,
frucelle organisms prevailing in infected animals/herds
of Orissa, Initisl attenpts to obtain sborted
materisle such as placente, uterine discherge and
aborted cslves in a Presch state, Pit for isoletion
studies, uere not successful, in as much as such
materiels were grosaly contaminated either on sccount
af unhpoalihy sorroundings or uere partially putrified.
it was, therefore, decided to attempt iscletion from
milk sanples of cows uith szonificontly high serum
titre $640-1280 l1.U./ml) and showing ¢++ resction to
the AGR test.

The criterias for selection of milk sampleos
snd their processing vers on the linus of Stableforth
snd Gallousy (1958) and Alton gt al.(1975). After
stripping for 4=5 timea,ponied milk samples from
individusl cous were draun into large sterilised test
tubes (25x150mm) almost up to helf, from all four
quarters and stored after labelling cou-ulse in the
refrigerator (24°C) or inside thermsflesk containing
ice until they vers brought te the laboratery fer
processing. In every case, samples uere collected
in the evening snd brought to the lsboratery as quickly
ss possibls but latest by next moraing even from long
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distances by availaing superfast night bus services.
The udder and teat of the animals were clesned and
disinfected as is usually.done for the collection af
mastitic milk. |

In the laboratory, milk samples were
threughly homaganisaﬁ by shaking and 20ml quantities
were pipetted into a set of sterilized test tubes
using separate sterilized pipetteanl, and centrifuged
in an IEC {made in U.B.A.) bottle centrifuge at 5000
Cepelis Por 30 minutes. The sediment and cream inside
the tubes uwere mixed aftor pipetting sut the milk column
in betuscn these two layers and recenstituted by
adding sufficient sterilised and chilled N.5.5. to
make 2ml volumes in each tube.

Adult guineaplgs of either sex uwere ebtainad
through the kind courtesy of the Joint Ofirector, Urissa
Biclogicul Products Instituts, Bhubanwswer and
Pathologist and Bacteriolecgiat, Government of Orissa,
Cuttack. The animals uers maintsined and observed in
the laboratory for 4-5 days at the end of which they
wers bled from the heart and the serum samples tested
for the prosence of Brucella agglutining uith B.gbortus
plate (quick) antigen. Nene of the guineapigs had
gbserveable agglutinins against B.gboriuys. One ml
quantitias of the ciéam cum «sediment mixturs ware
ingculated subcutanesusly intc sets eof twe guinepigs
with gach sample. The sxperimentsl sanimals were fed
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and watored on standard lines and observed unti} they
were sacrificed, Such of the animals which died
within the first week were ignorcd for the purpose
of isolaotion of Srucella.

| Gut of the two guingapigs fnoculated with
milk of onc cou, one was blsd from the heart on the
21st day and sescrificed by cutting the throat. The
other guineapic ves malnteined up to the 42nd day and
dealt similarly es in the case of the Pirst guinsapig.
Serun semples from heort blood uere screensd for the
prasencg of Brucella agglutinins as described esrlier.
Irrespective of the results, small pieces of the
following tissucs, obtainaed at postmortem were
romoved by sterile forceps and scissors, and inoculated

into duplicate tubes of tryptosc broth (pH 6.8).

Te Li\’ﬂ:
2. Spleen
3. Kidneys

Ung set of culture tubes was incubated
agrobically and the othar under 104 L0, inside &
Maclatosh = - . and Pield's anacrobic jer (4 litre
cepacity) at 37°C, The method of generating 10% CO, ves
on the 1ines of Alton gt B1.(1975). Ono grem of Nnﬂﬂﬂa
vas kept inside a test tube to which 1ml of concentrated
HCl was added. CU, wvas liberated with visible
effecvescensa inside the tuba. An indicstor solution

{ D% “’2”593 with 1 drop of 0.5
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bromnthymel blue aqueous solution) wac also kept

insida the anaerobic jJar. Approximataly ?G%,Eﬂz tension
could be conatently maintoined by 2his method inside
the jor as indicatad by the rgduction of thsg colour

of the indicator from blus to grecn. Srouth inside

the pulture tubeos, if any, wes cbserved dally snd such
of the tubes which revesled, turbidity wvese taken out
Por pleting.

Tryptosk ager (pH 6.8) ucs used for
plating Proem broth cultures showing visible grouvth as
rocommonded by Spink (1956). After thorough shaking,
ons 4mm loopful culture from tryptose broth uss plated
on twe ents of txyatoaé'agst in 8 or Y0cn petriplates
end incubeted serobicelly and under 10% Co, tension
as described sbova. In most possitive cases, thers uas
visible growth in the broth tubes by the end of 48
hourse, Ths tryptese sgar plates wers obsarved daily
" and in positive semplss colunies vere visible also at
the end of 42 hoursy Iaailtedrcnlonzea suggestive of
Srucelle wvere tranefersd to tryptoss ager slents and
inoubetad as hafnra;

Such &P the tryptess ager slents which
ravonled confluent grouth and ¢id not possmess Gram
negative coscabecillsry arcenisms on stsining were
dissarded. The rest of the cultures were subjected to
priliminery serelogival tests by mixing small qusntities
of the growth, ssospad with & platinum leop with cne
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laopful a?‘ﬁgggéggg abortys positive serua obtained
from Ranipet. Such of the cultures which agglutinated
within 30 scconds uwere tentatively considersd as
tHrucelis and these which reactsd late or negstively
were diecarded. Altogother 26 milk samples from
regctor cous uwere induced in the isolation trials.
All the probable cultures usrs subjected
to the following teste as described by Alton gt 21.(1975)s-

Te ED? requiranant
2» ﬁzs product ion
3+ Ursase activity

4« Grouth in the presence of dygs ithionxn
and beeic fuchain)

Agglutination in monospecific sera (ﬁbortug
and Melitensis) . :

1. LB, requirementi~ The mathod employed has since been

5.

L

described oarlier.
2. B, productioni= The cuitures to be tested were

Tnoculatod on liver infusion agar slepes and dried
lead acetate filter paper strips inserted between

cotton plug and mouth of the tube. Production of
%25 vas indicated by browning or blackening of the
tip of tha strips. If there uas no change up to the
7th day, the test was congidersed negutive.

3. Uzgase tegti~ The method of Lhristencen (1946) vas
follbwiﬁavfhe uraas agar slents vere inoculeted on
the surfeve vith & loopful of sulturs from tryptose
sgar kept at raos temperature and cbasrved every

housy 8 fin:ily asfter 24 hours. Uraaen production
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5.

- e

was indicated by change of the colour of the medium

to purple - pink from pales yellou.

Grout th of g:~ Tryptose ager uas

the basic medium used to vhich thionin and basic
fuchein vere added st the follouing final concentrationss

‘ ja) 13 25,000
(i) Thionin}
b) 1: 50,000

¢) 1: 100,000

(ii)B8asic }a) 13 50,000
fuchednyy 4; 100,000

On 10 cme Patri platea, 5 to 6 cultures uere
inoculated in single straight’lineg from tryptose agar
slanta. These vere properly labbelled and incubated
in the usual menner, Uevelopment of grouth uas

abserved daily up to 7 days.

All culture madia and dyos usad uvere of

Himdia . Lasbaratories, Bombay.

PMonaspecific sera, both Abortus and Melitensis,
wers kindly supplied by a) Central Veterinary
Laboratory, Weybridge, Englend and h) National Animal
Utseases Laboratory, loum, U.S.A.

Smooth colonies from tryptose agar plates

vets grown on tryptoss agar slants snd dense
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susponaiona prepsred by harvesting the growth in
2ml saline. The suspensions wvore hcated at 65°C
in & uaterbath for ons hour(hastekilled antigen)
and both plaete and tubs agglutination test uere
ctmduct.edkas described by Altc. - gt 81.(1975)
using monospecific sers. £ach antigen lot was
tested in tuo ssparate rous, one uith 'psortus’
and the other with 'Melitensis' seru:. Yhe tubes
vere incubated end results recorded as per

gstendarad Bruccllia tubs sgglutination test.
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RESULTS
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RESULTS

- In order to present the results, the state

of Urissa was devided into four agroclimstic zonas as

detailed bolowu:

This zone includes Cuttack, Salasore, Puri
and Ohenksnal districts of Urisss, the firsé;;fe “uhich
ars situatcd closa tc the bay of Sengal. Tho last nemed
district viz., Dhenkenal is about 100 Kms from the gea
shore, but is adjecent to the other 3 coastal districte
mantioned sarlier.

| Included in this zuns ars thg districts
of Sambalpur, Sundargsrh, Bolangir and Kilehandl which
hév. & husid climate with plenty of foreste and hilly
tracts.
liorthesn Zong:~ |

Unly two districts sre included in this
zone viz., Mayurbhan] and Keonjhar uhich climatically
besr clese reseablance uithﬂtht-diaﬁticta af the vestern
zone. \

Thres districts viz., Ganjam, Phulbeni and
Karaput ars ingluded in this zone. The district ef
Ganjam is lotated in ths coastel belt of Urisss and is
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climatically mora akin to the districts of sastern
zons. Kalahandf end Koraput districts, On the other
hand, sre hilly tracts and their climetu Leurs close
resemblance to ths districts of northern end western

Orisscas

There is no significant difference in rain
foll in the Pour zones, although the coastal districts
vuf ths sastorn and southern 2ones receive a alightly
higher and comparatively regular rain fsll, under the
influercs of bay of Bengal.

Ssrum_ ggulytingtion topts:-

Although plate and tube agglutinstion
tasts wers conducted geparately, ths final rosults which
snerged - after performing both the tasts have
been. summarised in tsble Vii.

// For table VII please see page 66 //



T RBLEwV 1 i

Results of Brucella scrun agg&utination tasts in cous
angd fomele livastock in different farms of Orissa

N No. of 4 1 *Mgﬂu:be:i »Numgai 'gzmg:f | Numbarx
Ly COwe and actually positiv U Nnagee

Locetion :  ther Po- arcﬂditsntad with  §ful  {tive

§ osle liva= i porcen= {uith {

. stock avaiie tege. pRLCe .

lable i ‘ sngage}
_ | _; H H
Eastarn
zana
Khapuria 62 fixed 53 1{1.8) 0 52
Renuna 8% 14 wad 64 g{o) o 64
Miscallansous - Nixed 78 3(3.8) 2{2.5) 73
Ugstearn
A8 . - o
Shawanipatna 69 Jargey 60 34(s6.6) 6(10) 20
Bolangis 94 Rixed 94 2(2.1} 0 82
Chipilims '
(state farm) 76 fiixed 78 21{(2649) © 57
Chipiline |
(Cmtnl farm109 find 29 o{o) o 29.
aindhi &
/ Jarsey

_&uanrmda
{(Rourkals) 53 Exotie 59 aln) 0 59
Sundargarh 103 Exotic 103 ooy o 103
Northeon
REDR. ... v
Keon jhay 47 Mixed 19 ofo) 0 19
Sguthern
zons . |
Bhanjanagar 43 Rixed 26 o{o) g 26
Goudh 37 Mined 24 164) o 24
Phulbeni 21 Fixed 2% o) 0 2%
Sunabuile ‘
{Central Farm)43s Jersey 69 o{o) o 69

Toteds 1238 777 61 s 708
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As may be eeen from the shave-tubxa;<i¢d
cattls fsras viz,, Shavanipatna and Chipil&m@;‘ﬁctﬁ
located in usatorn zone, had significaﬁt&x highf" |
parcentage nf’pnsitxva‘raactara'ta the tuns af 56 46
and 26.9 respectively. In addiﬁion, there uors
quite @ feu doubtful resctors also, 10+ in Bhauanipatna
ant S in Chipiline. Barring these tuo forms, the
overall picture vhich cmerged sut of serun agglutination
tosts was rather a happy une, in as much as animals
tastcd in the entire sourhtern and northern zoneo,

3 gut of 6 farms of westorn zone (Chipilima Contral,
Kusnrmunda and Sundargarh) and the rural dairy at Remuna
in csstern zons uere found to be totally frees from
reactors, In rest of the places, uwhers rsactors

usre detectod, the porXcentage was rather low, maximum
being 3.0 and 2,5 doubtPul. It is worthuhile

mantioning thet the entire lot of animals in the two
badly affectetd farms at Bhauwanipatna and Chiﬁi&imﬂ
(Stets) were either pure or cross Jorsey animsls.

Table V11l summarizes resulis of present
xnsoatig.ti:;ngaﬁagggaa of ssrlier studies of Urissa
among feomals farm aﬁiﬂalu¢
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Tﬂagﬁavszl

Comparison of the prevalence rate of Brugella resctors
anmong couws and othor female stock in different Parms with
figures of past invastigastions in Orissa

i
™
ot

™ |

Location { Panda { Panda and i Prasent
{ Dass (%9653! rato(®)
L

Bhan janagar 15.3 4147 0
S8hauanipatns - - 56 «6
Balangir 6147 8.7 2.1
toudh 173 47 .0 0
Chipilina

{5tate Farm) - - 2649
Chipilina

{Contral Farn) - - o
Kwﬂjh&t 3.1 4.5 0
Khspurie farm = 10,8 28
Remuna ' - - o
Sundargarh 16 .6 - _ g




The reesults of milk ring test, $n rgapect of
individual cous, performed in different farms end
tabulated in teble % revealed 108% reactors in
Shauvanipatne where the perum tosts had already preoved _
the gxistence of brucellosis in an endemic form (Vide |
Table=V1) ), Similarly, cows of Chipilina etate farm
sleo had high reactor rate {(36x) on ths basis of results
of ABR test. This farm, incidentally, had 26.9% positive
raactors among femeleo stock on the basis of sorus 3!
sgglutination tests (SAT). The only farm uhere 1005
positivo reattors were observed s locsted in a remote
sres of Uhenkanal district wvhich aaintaina sanimals
reacting positively to the {mportent infectfious discases
in isolation. As such, all the 7 cous tested uere
positive to AR and this confirmed their infection
etatus, Thus, the resulis of the milk ring test vers in
aggreenent with those of serun agglutinstion test in
all the 4 zones of the stata. Ho separate attsapt has
baan mads to tabulate the comparative data in respect
af serun and milk tests In as much as the results vere

in closs sgreement with gach gthar.

Tacle X summarizss the rgsultes of ssiunm
tests in bulls and other mals animels in different

places of Orisca.
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JABLE=IX

Results of nilk ring (ABR)'tent in milch cous of diffarent
- farme in Orissa

Noe of Ho . NO . Na.

animals §actuallyl found found
Location sviailablef tested positive negative

for tast § uwith

percentage

Egetarn zong
Dhenkanal | |
{Babondh) 7 7 7{100) 0
Khapuris 483 48 1(2.0) 47
Remuna 45 45 ~o(o) 45
fiscellameous 3B - 38 4(10,5) 34
Weptezn zons
Bhausnipatna 26 26 26{100) 6
Bolangir 24 24 2(8.3) 22
Chipilima
(State) 72 72 26(36 ) 46
Chipilinma A
(Central) 95 .95 X g5
Kuanrnunia 21 21 0 21
Sundargarh 52 52 o 52
Keon jhar 26 : 26 ¢
Sorshern zone
Bhanjanagsr 26 26 0 26
Beudh 24 24 ] 24
Phulbani 8 8 0 8
Sunasbeda 197 197 0 197
Total 709 709 66 643
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Raa&lts of serum tasts in bulle end other male animals
in different places of Orissa

Location gﬂu;vaf No.of 7 Ha.found §No. of Noes. Pound
anjoals? aninalsf positiva § doubtfuly naegative
T avail= [ teated uith por-? reactor

3 able 4 cantsge

Egatorn zong

Khapuria , L A

dairy Parm 19 14 0 g 14
Khapuris -

F.S?g. 18 156 2(13.3) © 13
Bhubanaeguar H

SeC.Ce 8 8 1{12 Q.S) 1)

Nayagarh S.CeCe 7 7. 2(28.5) ©
Kandttpaxarsmuﬁeii 31 0 0 11
Remuna Ualey

farms 24 16 o 0 16
Salepur 9 9 ] o 9
- Bestern gong

Shauvanipatna 18 16 N1l o 16
Bolangir 1" 7 o 0 7
Chipilime

State Farm 59 39 0 0 -39
Chipilime

Central Farm 167 96 0 1] 86
Kumarsunds 4 4 0 0 4
Sundsrgszh 6 6 0 g 6
Keonjhay 14 6 o - ] 6
Bari.pada Selelee 7 7 f(?‘,o?’ 1 S
southern 3

Boudh 16 14 o 1] 14
Bhanjanager

daizy fexrm 14 14 1] o 14
Bh-:lémgu 8 8 o o

Salalen , _

Phulbeni T 4 (1] (1) 4
Sunabeda 179 84 (] 0 84
Tetals w8 38 6 1 378




TABLE=XT

Comparison of the prevalence rate of Brucelle reactors among
bulle and othar male livestock in different farme with
figures af pas’ investigetions in different places of Orisse

b AR i o p . > - e o o ]
Location i £arlier figures § Provent
} Panda and Dsps(196S) { rste (%]
(%) i |
Khapuris (6.1) B O
Khapuria({frozen Semen Hank) = 13
Ehubsnuswar (Semen ' )
Collaction Cantre~ 5.0.0.) - 12,8
Nayagarh - : 2845
Kendrapare - 1}
Saiipur - g
thauaninaotne -- 0
Bolangire 3 g
Chipiline
(Stato Farn) - o
Chipilioma
(Central Farm) - (1]
Kusnssunda - g
Sundergarh - 0
Keon jher 0 0
Garipeda o 14,2
Boudh 151’6 41
Bhenjnsgar 10 4]
Uairy Farm
bBhanjnagar S.Lele - o
Phulbani Farm - a
Sursbsde - 0
Buxibozar (Regionn) A.l. Cobbrs O -

Paths (Cuttsek) | o -
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Perusal of this tabls would shou that the
largast concentration of male snimsls vas existent
in throe organissed herds, which may bs termed as breeding
contros. Tun of them, one at Sunabeda and the other at
Chiplline, belong to the Govornment of India and both
thesc were found totally free from brucellosis, The
male enimals of Chipilima state form wers ealsc free fron
brucallosis, although the female stock were definitely
infPected as recordad sarlicr. The reoctor rate of 28.58
at Nayagerh, 13% at Khapuris, 12.5% at Bhubansesuvar and
14.2% at Baripada may appear alarming; but the figures
do not appoar stetistically significant when ons lookse
at the very small number of animals tested and one or
tuo reactors detected in theao places. Notuithetanding
this cbservation, the significance of sven smell
number of bulls reacting positively te Brucella agglutinatim
test will be discussed at length in the next chapter.

Once again, the prevalence of brucellosie
in male oteck,preaently detocted, has beon comparsd
with that of 1962 and 1965 in table- XI,

Results of this small-scala investigstion have
boeon reflscted in tabls Xll. Here again, sttention is
bound to be draun towards Bhawsnipstns and Chipilima
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stete forme where the percentage of reactors in animals
was high and nsturally the wvorkers of thesc ferms stood
exposcd to Brucella infection an an occupational hazard,
In both thesc places, positive reactors could be
detectod (3 éut of 13 at Bhavanipatna and 2 out of 17

at Chipilima). In Bolangir farm, there uwere 2 recctors
{1 pasitive and the other deubtful), out of 14 sanples
tosted. Isclated cases (1 gach) were detected at
Kuarmunda (Rourkela), Kendarapora and Selipur (Cuttack
district). The figures under "Miscellansous® hsed
reprasent those serum samples which were reférred bysthe
mgdical collsge at Cuttack primary health centrses,
hospitals and dispensaries locsted in-and‘around
Shubsneaust. Interestingly, 4 out of 20 semples reacted
positively and another 2 doubtfully to tho Brucells
tube agglutinetion test, It uas not pogaible to attempt
isolation of causative organiem{s) from humsn reactors
of thae farmf; but these rescters had the history of
intermittent fever and, in addition, soms of then
caonplainad of orchitis, arthritis and nguralgis. In a
coupls of ceams, the intermittent faver Qus gorious enough
and warrented thair transfer from tha farm to locsl
vetarinary dispensaries with a vieu %o keeping them

suay from infected surroundings,
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TABLE=XII

Prevalence of trucella rsasctors among human beings

- —

fho. of fﬂn. of A{Ne. of jNo, of

] sampleni eamples isamples §samples
Location  taated ; found 1 found y Pound

 positive §doubtful }negative
fuwith with pere

: 1po:cmtag !cnntago
“Bhauanipatne 13 3(23.0) 1(7.6) 9
Bhan janagar 9 o(a) 0 g
Bhubanasuar 6 ] G 6
Bolangir 14 1(7.1) 1(7.1) 12
Boudh 8 0 L g9
Chipilina State
f-rg 17 2(11.7) o 15
Chipilima Cantral
Fapm 14 0 1} 14
Gogadan{Babandh)
{Chenkanal) 2 g a 2
Kuanraunda 17 1(5.8) 0 16
Khapuria 13 g (8 13
Nayagarh & (¢ 0 ry
Phulbani 3 (4 (4] 5
Remuna 5 0 o s
Salipur 9 1(11.1) 0 8
Sundargarh 10 0 0 9
Sunabeda 9 0 g 9
MISCELLANEGUS 20 4 2 14
Total: 190 13 4 173




Isolation and Identification:-—-

Barring 3 instances, the guineapigs inoculated
with centrifuged specimens of milk survived up to the
desired period of time i.e. 21 and 42 days post-inoculation.

Except in the case of tuwo, from which Brucella organisms

could be successfully isolated, the serum samples of the
other guineapigs agglutinated B.abortus coloured antigen
within 30 seconds uhen tested on the 21st day. Houever,
most of the animals reacged negatively or doubtfully
when tested on the 42nd day. Even then, organisms could
be isolated from such negative animals without much
difficalty by the isolation procedures adopted.

Tissue wise, the spleen yielded 100% isolations,

whereas liver and kidney were positive in approximately
65% and 43% of infected guineapigs. Since the total
number of samples were only 26, no statistical analysis

was possible.

The differential characteristics of all the
26 Brucella strains isolated from milk of infected

cous has been presented in table- XIII.
i i '~ :
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TABLE-XII1

Differential characteristice

infected cous

on 26 iruc

1la strisin isolzted from milk of

T T T T
Laboratory'CUZ req-ins proc-; Urease Aggluti- !
aumber of : 1 : activi- Growth in presence nztion iu
isolaetes {uirament; uction ty of dyes: monospe-
Thionin Tasic cific sera |Species
Fuchsin _and
T biotype
13 11 : 13 13 f {biovar)
25,0001 90,000 }100,000 {53,0001100,(00; A M
0 ..Jl -
(1) (2) (3) (4) 1 (s5) i (6) { (7)}(8)} (9) i10) { (1)} (12)
p1T1 3 © + 1-2 + + + + + + - Brucella
hours gbortus
Yiotype-3
P, T + + 1-2 + + + + + + - B.avortug
12 hours siotype-3
PT, - + 1-2 - + + + + - + B.acortug
2 hours . iotype-9
P.T - + 1-2 - + + + + - + B.gtortus
21 hours iotype-9
T . - 12 + + + + o+ + - B.gbortus
3°2 hours Biotype-1
eLT + + 1-2 + + + + + + - B.abortus
32 hours Bivtype-1
+ + 1-2 - - - + + + - [L.abortus
p“Tz pours ¢ Biciypo-1
+ " 1-2 - - - 4+ + + - B.gbortus
P4T1 hours diotype 1
L'f" T +‘ + 1-2 + + + + + + - B.gbortus
51 hours Biotype-3
P.T + + 1-2 + + + + + + - B.abortus
52 hours Biotype-3
T - + 1-2 - + + + + + - B.gbortus
61 hours Uiotyre-6
P T - + 1-2 - + + + + + - B.gtortus
62 hours Tiotype-6
p771 - + 1-2 - + + + + - + B.avortus
hours . diotype-~9
P_T - + 1-2 - o+ + + + - + B.atortus
72 hours Biotype-9
PT - +  1-2 + + + + + + - b.abortus
81 hours Biotype-9
PT - + 1-2 + + + + + + - B.abortus
82 hours Biotype-3
P T - + 1-2 - + + + + + - B.gluortus
91 hours - Biotype-6
pgTz - + 1-2 - + + + + + - B.gbortus
hours . Biotype-6
P T: - + 1-2 + + + + + + - B.gbortus
101 hours iotype-3
P,.T - + 1-2 - - - + + + - B.gbortug
102 holurs Biotype-1
P..T - + 1-2 + + + + + + - B.abortug
LR hours s Biotype-3
P..T - + 1-2 + + + + + + L B.abortu
J B.gbortus
172 Rours Giotype-3
P T - + 1-2 - + + + + + + 8.pbortug
121 hours Tiotype-7
- + 1= - + +
912T2 hozr + + + + S.abortusg
8 ifotype-7
P..T - + 1-2 - + + + + + + H.gbortus
131 hdurse Biotype-17
P13T2 - + 1-2 - + + + + + + B.abortus
hours - Biotype-7
ABSTRACT
Vigvar No, of gtrajns igolated
B. gbortus Bioverw 1: 3
B. gbortug Eiovar- 3: 1
B. abortyg Biovar- 63 4
B. abortus Uiover~ 7: 4
B. gbortus Liovar- 5: 4
Totuls ...

ees 26

B



-78 =

It may be observed that altogether 5 different
biotypes of B.gbortug were isolated from 26 samples and

their distribution, zone-wiss, was as follous:i-

B.abortus No. of strains
isplated
Wegtern zone:- Biotype-1 vescee 3
Biatype-l’s eesses 9
Biotype-6 teeses 4
Biotype=7 sonsaea 4
Biotype—g seeesa 2
Eggtgrn Zones- Biotype—S sevses 2
Biotype-g eeesee 2

As regards sourhern and northern zones,
suitable clinical materials could not be procured from
the stray reactors and as such no isolations could be
possible. ‘

On the basis of various differential tests
deployed, all the 26 isolates were found to be B.abortug.
Among the prevailing biotypes in Orissa type-3,
accounted for the largest number i.e. 11, followed by
biotypes 6, 7 and 9 numbering 4‘each and the other thres
belonged to biotype 1.

Coloured photographs of the dye inhibitin
test performed with 12 isolates have been appended and
illustated vide plgte 1. Representative photographs of
st and ureass tests performed have also baen shoun in

plates 2 and 3,
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CHAPTER V

DISCUSSION



CHAPTER=S

The objoct of this investigation was to
regasess the prevalence of bovine brucellosis in Urissa
which, as may ﬁa appreciated, is a tremendous task
congidsering that the state of Urissa has a boving
papulatiaéz;asrly 13 willion, wostly livgng in the vast
rural set up under varied sgrotiimatic and eninal
husbandey conditions. It was, as such, felt appropriate
that the werk should be carried out in stages, to start
with in organised dairy herds, commonly knouwn as farnsa,
and subsegquently in village herds. Grucellosis, as &
diessase of cattlae, has all olong bsen @ hsavy burden on
the agricultural economy of serlous countries, but of
late hse been virtuelly brought undsr control in many
countries through years of sustalned, painstaking and
gostly preventive and control measurss. In recent ysars,
more end more countries are slowly reaching the goof of
near eliminstion of this disesse, an scl:igvement which
uill not only bring laurole to the veterinary activities
of thease countriss but aleo be a major coentribution to
tho scisnce of Veterinary Public Heslth.

Lack of organised control messures in respect
of animel dissages has meds the countries of ths third
uorld-h;ghly.yuln-rabla to the vagsries of several cettls
disesses of which brucellesis can justifiebly bs ranked as
ons of the sast lmportant infuctions. Kotuithatending



its uide prsvalence practically throughbut lIndiae, it is
sad that even with a huge nst work of veterinary
organisation, practically nothing is being done to keep
the disease under control, fors unfortunate is the way
moncy and man pover are being diverted touwards the at;dy
of other becterfal and viral agents such as Leptospira,
fiycoplesma, Chlamydia, 18R, 913* stc. vhich are allegedly.
responsible for reproductive disorders, Whils research on
these emerging entities cannot be altogsether called
unimportant, the basic fact that hae to be realised is
that even rich countrics had to decide on priorities while
dosling with infectious agents, both bacterial and virel,
responsible for reproductive diorders. In doing so, thay
Pirst decided to control brucellosis and, having done
that,are now ectively engaged in tackling the ather
probleme. UnPortunately, the situsticn, as obtaining at
present in Indis,is just the roverse wvith major disesses
lika brucellosis having been relugeted in preference to
saveral minor bacterial and viral entities quits
disproportionately to the economic loss they posaibly inflict
as comparaed to brucellosis. A country which has smbarked
upon "white revolution® and "gperatio flood” can ill-afford
priorities if such programmes have to make satisfactory
headusy .

It is difficult to assvass the contention
of Palding (1948) that brucslloais GM‘?‘Y: Wm in
animels of humid, Indisn pwinwu mﬂ thaﬁ‘l ltm:‘ﬁ' 'u@v?’
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tuo Porms of the disssss viz., (i) an imported form
which occuurred in orgenised farms and (ii) an
indigenous form confined to village herds. Ags far as
Oriasa is concerned, -brucollosig has bean knoun to
pceur in deiry farms ms well as among villege cattle
in almost ell the districts, althuugh the survey cerried
out by Folding (1943; 1947; 1948) cleerly cateblished
that its prevalence was higher ssross the provincial
boundary. The geograuvhy of the state has completely
changed uith the addition of seven new districts |
to the then oxisting six since tha yesr 1948 and this
necepsitated a fresh over vieu of the occurronce of
brucellesis in the reorgenisod stote of Grissa. The
position up to 1965 wae that ncne of the organised
farms of Urissa vas free from brucellosis although the
rasctor rate veried batueen 4455 to 41,75 (Pands and
Dass, 1965)s. It is surprising that oven inface of such
clear out evidence, supporied by isolation and published
papurs (Pands gt al. 15623 and Panda and Oass, 1965;
Pat and Pends 1967), furthor work uas virtuelly dia&uniﬁtnﬁ
and no body knew anything of the discvese although it is
well known that infection could spreasd, not only within s
herd but slso from farm to the villages end vice verss
| through various agencies. It is in this context that
the present investigation ues considersd sseontial and

relsvent in the larger intersst of Orissa.

On the lines af wrk carried out sarlier
(Pandn gt B1.1962; Penda and Usss, 1965) all the



orgeniend dairy farms uwere brought under the ambit of
the prssont survay although somc new centres coversd

ot ptéaent were non~-gxistent in 1965. It iz gratidfying
tcvnate that except in tuo forms viz., Oistrict
klva#tnck‘ﬁiaaéing Farm, Bhauanipatne and Chipilias
State farm, there is a porceptibls decline in the
resctor rate smong the fomale stock of the othar 2ight
organised dairy herds of the statc. lndeed, in six out
of the eight dairy ferms of the sccond dstegory, the
reactor rate was zoro. lo the other tue farms, the
rnaciax rate of 1.8% and 2.1% is such that uith the
glimination of a fev animals, the entire hard con be
matde Drucells~fras. It must, housver, be noted that

the above coentention is based entirely on e single
sorun and/or uilkhest which iz nol conclusive in vieu
of the findings of Haldar and Sen (1986) that the
agglutinin titres of even infected enimals vazy frow
time to time. This leoads to the conclusion that

atleast 2 to 3 tests nmust be carried out at un intervel
of 3 to 6 montha befors declaring a herd as totally rree
from brucellesis. Needlass to omphacize that with
minimal efforte thess ten farms, uhich have either

lou resctor rate or ao resctors &t all, can continue to
enjoy . Brucella-free status vhich will he no mean
schigvement under ths existing sircusstances,
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The detection of a very high rate of reactors
in the state's tuo prestigoous farms viz., Bhawanipatoa
and Chipilice (Stats Fazm) is a distressing foature,
Both these farms maintain exotit animels whieh according
to somp workers (Polding, 1943) are mors susceptible to
Asfisn gtrains of Brucal;a slthough thé:c is no conclusive
cvidance to support such a hypothesis. 15&:9&. the Central
Livestock Breeding Farm, Sunabsda which maintains aver
400 pure Jeresy cous did notﬁhavg a single reactor
when representative snimals uers tested Ln‘ths course
of the ptauant'invest;gngiun. it is, as such, é#idnnt
thet infection, once it antqra into a farm, can apread
guito suiftly, as hee beeﬁ,apservad at.ﬂhauaaipégné and
Chipiline. ‘ .

Normelly, the milk ring (ABR) test is performed
nn-alte 10 peoled milk samples, mostly for essessing
the infoction status on herd basia. Haéevut, the efficacy
of this teet in logating individual infectad animals has
beéﬁ repestedly confirmed (Panda and Pat, 1968). In the
course of ths pressnt investigation, thare vas very close
agressasnt betumen the serusm agglutinetion and milk ilnb
,i.,t, This is in consonance uiﬁh the earlier findings of
{Panda and Mishre,1963).

in no Par as the prevelence of brucellosis among
bulls end other male livestock is concerned, the situation
is not sasily ecempsrable uith that ef cous. Besides, the
¢igures of Panda and Dase (1963) as usll as those
sbteined now are bassd on the testing of a relatively



anall number of aniﬁais as against larger number of cous
tosted., Thers cannot be twa openions thet all male
animals used &8 bulls should be totally free and

gven the semen of bulle nggative to sorum testa but

with some symptomes suggestive of bfucmllosis such as
hygroma antd/or orchitis shald not bs used for insemination.
In adveancod cauntries, guch animals ere deetrdyaﬁ and

in India they are to hemam be castratad and used as
bullocks. Unfartunately, in Orissa, sven bulls haﬁa

not baeen tested regulsrly; otheruise, positive resctors,
gven in smAll numbers, could not have bcnn'dﬁtented in

4 aut of 19 semen collection centres. The role of bulls
in the spresd of brucsllosig?iau-unxi known and it is
criminal if one uses the semen of such bulla in any

broeding programes.

it is pertinent at this stuge Lo sxaming as to
hou the overail prevelence of bDovine brucsllosis has
shown & downuard trend in most faros of the wiate,
contrury to the genoral apprehension that in the sbsencs
of rigousous control weasurss brutallosio, iike sther
chronic becterial dissass, is likely to sngulf an entire
faxm even if one or more infected animal(s) are allowed
to remain inside the hards In addition to other factors
which influence the spread of bacterial infections such
os sanitstion, diepossl of infected snimals, introdugtion
of disesse~free animals and dispoual of old and infected
ek, which has baen In practise Por mamy 'yeise,

is the use af frozen senen in placs of natursl service
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and artificial insemination with chilled semen. The
former, in all probability, was and still continues to
be the signai factor which has prevented the
occurrence of fresh cases uhich was very likely in the
eaTly sixtees when artificial insemination was dependant
upon chilled semen, supplied by various semen collection
centres. The work of Dass gt 81.(1962) did clearly
reveal that bLulls of ssveral semen collection centres
at that time were certainly infected with Brucella;
yet, such snimals used to donate semen for A.I. work,
This hopeless situation appears to have improved and
the retrieval to the present position is perhaps largely
on account of the centralised semen collection at
Cuttack and the introduction of frozen semen technology
from 1978 onuwards. The state of Orissa is now in a
position to embark upon a control programme against
bovine brucellosis and all efforts should be made to
take full advantage of the present favourable situation
of low prevalence in most farms. Removal of the
positive reactors as early as possible, periodical
blood and milk tests and other preventive measurg#
should make Orissa farms free of Brucellosis in the
coming years.

In so far as human brucellesis is concerned,
it is at best possible to discuss briefly the
stgnificance of this disease as one of the important

causes of P.U.0. and its observed colmplications which
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include plsurisy, piaural effusion, lung abacaas;
millet-sesd pulmonary caelcification, empymia, pnoumonia,
chronic pulaonary granuloma, spodylitis, suppurative
arthritic, osteomyalitis, hydroarthrosis, epididymitis,
orchitis, cystitis, pyelitis, nephritis, optic nouritis,
karatitis, uveitis, retionopathy, meningitis,
sncaphaliti#, neuritis, hasmalytié anacmia,
thrombocytopencs, cholecystitis, esubdiphragmatic
abscess, chronic cutanecus ulcers, endocarditis,
myocarditis, thrombophebitis, pulmonusry embolisation and
cardiac rupturs. Rccording to Seecson gt 21.(1979) many
disscaecs MOre CoOmMoN tha;"btuccllccin hava signs snd
synptoms thet pertially or almost totally mimic
brucellosis. No wonder, cases of human brucellosis are
very often missed end sistaken for more common digsuvsscs
auch as mzlsria, typheld, paratypheid, influenza, stc.
which are rempant in countries such as India. It is in
this context that the findings of emall-scale surveys
canducted in dirferent parts of India gein special
significence. An lmportant picture thet emerges out of
the svailable literature is that wheresver any survey
has been condugcted, casss of human brucellosis have
bsan invarisbly dstected, although the reactor rate is
‘not as high as one vould have expected (Godlevekay,1968;
ﬁ‘thgx, 1985}, LUifferent vorkers (Rathur, 19723
Rendhaus end Uhillen, 1974; Kulshrestha gt g}.1978;
Sharae g§ Ale 19793 Nugelotinaths 1579;
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fanachandra gt 31.19681b; Panjarathiram and
Gulrajani,1983; Patel gt 81.1983; Fatel gt 81.1986)
have recorded the prevalsnce rete of human brucellosis
varying botueen D.9% to 18,1% on the basis of gerum
sgglutination tests conducted in different parts of
indis., The msiden study of Naohakur snd Panda (1972)

in Urissa rovealed 3.7% positive reactors among human
beings in end around Burla { @& toun in western Urissa).
In the sane area, 6% sheop ond goat sefa had aegglutinin
titres varying betueen 40 to 160 I.U. uhich is in aggrement
uith the esrlier observations of Oos ot 81.(1961) and
the reccent Pindings of Acharya and Panda (1985). In the
courge of the present investigation, 13 out of 15C

1.8, 6.8% husan serum ssmplee were clesrly positive

te the Brucells tube sgolutination tast (80.I.U./ml

and above). The present reactor rete of 6.6% is almost
daublu as coupered to the figures of Mohakur and

penda (1972) although in both the cases the teat was
parformed in highly vulnurable population viz., febrile
éltiants in the former case and farm uorkers in the
jatter. It sppears probable that ths infaction smong
daivry farm workers is higher as compared to tho avaerage
rural febrile patients ostensibly becsuse only a feu |
may be conming in cloee contaet vith infscted animal and
snimal preductes. This situation is in aggresment uith the
jstest tzend in U.S.A. uhsre verkers in pig abottoris
ars found fzequently infected with 8.guis (Spink,1974),
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Furthgr, the reactor rats as detocted in Orissa nou
falls in line with the figures obtained in different
astetes of India (ses Mathur, 1985),. There is acope

and pressing necossity to extend this typs of investigetion
to lerger representative population spread over the entire
state, preferably through celleborative efforts of

vetgrinery 29 uezl_ae modical scliontists,

In attempting fsclation of Srucella fron
coses of P.U.0. in human beings, thn‘madical bactericlogist
is Gluays in an advantagoous position in ss much as blogd
draun from a vein under strict aspptic precautions is
directly inoculated into suitsble liquid and/or solid
media, thereby avaiding chences of contsaination from
- axtrensous sources (Scodt, 1973). The veterinary
pactericlogist, on the otharhand, is faced with the
arduous task of isclating Brucolls froa grossly
contaminated and semiputrified specimen such as
placenta, cotyledons, uterine / vaginal discharge and
milke. Although the stomach contents of an abortsd fostus
is known to store S.a0REius in purs form, 1t ie not
alusys possible te precure this asterisl particulasrly
under villags conditions. Most cettle farme in the
state ars distantly located from the Vaterinary Collsge
which, incidentally, is the only place wvhare isolation
of Urusells can be attempted. It was under such
cireumstances that milk sasples from serologizally
pciiti#l‘ﬂﬁﬂi wers the enly matarials considered Pit
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ant it is grotifying that sll the 26 sampleos on culture,
resultod in positive isclstion of B.gbortus. Although
nilk samples were collected under aspectiec preecautions,
direct plating of the crgem-cun~gedinment mixturs on
tryptuss egser containing inhibitory dyes (gentian

viclat or malachite green) posed serious difficultiss

in g;,h;ng out suspected brucella colonies on account

of cantamxniia. The guineaspigsinoculstion method uas

the only other alternative laft.and this approach yielded
‘pich dividends. 1t ues, howsver, surprising that

nearly hslf of the guineapigs did not revesl agglutinins
against Sepbortus coloured antigen vhen bled on the 21at
and 42nd deys poat-inocuiatienavHouavir‘ the spleen,
livaer snd kidney tissues of such snimals on culture uere
found to havbour U.gboxtus as judged from the results

of isulstion studies. It is difficult to offer suitable
explanation to this baffling situatinn.»nuuavat;

Mohekur snd Panda (1972) have reported that they could
jaclate two strains of H.melitengis from febrile pestients
who uasre serclogically nsgative and felt th;tlﬁtﬁcnlla,
organioms might behave sratically inside the animal body
even when they sre virulent and fully antigenio. A
similar pisturs has elsc besn obesrved in infscted cattle
by Haldar snd Sen (1986). Further {f the samples contein
very swali nusbar of organisms (S to S0), no
sgglutinstion is iikely to occur vhen the guinespigs

are bled sarlisr than st four veeks, sven though the
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spieen uwill contain enough bactsria to onabls ;soxatign
(Stableforth and Gallauay, 1959).

) | Tha usual_ptagtice in mgat lshorata:iws
is oither not to attompt lselstion, in vieu of the provem.
danger_gosad~by Brucolls to lsboratory workers, or to
submit cultures for confirmation and typing to s national
or inte:natlaﬁgz caattg approved Sy Faufutit Houever,
in recent years several laboratoryies, both veterinary
ahd'maﬂical, have developed facilities for typing of
arpnolla an ovidenced fProm published pepers. Even in
pags af reel public health hazerd, it uas decidsd to
type tho isolatos locally, to the extcnt poesible,
mainly to g:awant inordinate delay in obtaining resulte
from a caﬂﬁtaz laboratory. Even then, tuo teets viz.,
Vi&tlity te Brucells phage and oxxﬂaﬁiva

suscept
aptebolic test had to bp-uvoidcd in the light of the

roliouing warning (Alton gt 21.1978)3

B penssasnaeaannses «sttnd thare 1s a serious risk of

petsonnal becoaing infectod with Bzucellas; thus they

do not lend

per of Cultures. 1t is thersfore suggestod that, if
conventi
culture to bS
snatien to ons of

themsslves to the routine typing of large

onsl tests and phage typing do not permit a
typed satisfactorily, it should bs sent for

tha follouing laboratories:
exan



us aepartmeﬁt of Agriculturs, veterinary aaruiceéA
laboratories, post office Hox 70, Ames,IUWA, 50010,
UeSeRey FAG/WHO callabciativa centre for frucsllosis,
Contral vétarinaty Laboratory, weybridge, England; Pan
Amarican Zconoges Centre, Lasilla 23, Ramos Mojia, Buenos
Aires, Argentina. Parmission for ghipment ahbuld.firat be
obtained by writing to tha laboratory. Praeeddré to be
followed in the shipment of cultures scross nationsl
boundaries will then be provided by the laboratozy,
Infotmétiun on ite source and higtory should accompany
the culsure. The detailed proceduree are presented for

thoss uho uish to perform ths oxidative metabolic
tosts.*

Ali the 26 ieclatos usre, thersfore,

subjected to ths other mendstory tests viz,, 602
requirement, “25 pruduction, urease activity, grouth
on thionin and basic fuchain and egglutination in

monospocific sera.

On the basis of results obtsined eleven
isolatss balongad to type 3, four ssch to 6,7 and 9 and
three to biotype 1. biotyps 1,3 and 9 were previously
isolated from csttle in Orisss (Pat end Panigrahi 1967;
San, 1968) and this is in sggrdpent uith tha present
Pindings. Siotyps 9 doss not require €O, and agplutinsde
in Melitensis monospsei?ic serua and sppaars to ba
prevalent only in this pert of India.
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SUMMARY
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Erunellosla amwong cattle is alresdy knoun
to be eauclic in most parts of Origsa for many yoaors.
n the basis of uork done from sarly forties up to late
ninteen hundred sixtees, the pravalence of brucelloais
in form as well as villags cattle wes found to vary
betueen 0% to 50%. Such a situation in argsniaed dairy
herds, as distinct from village cettle, continued to
pose ssrious challange to the vetorinary activitios of
tho state. The position during the intervening period
of about 18 to 19 years i.e. from 1968 to 1986 has
ramgined in dark, ss neither any systematic survey uas.
undertaken nor worthuhils control measures adopted goking
this long interval of time. Meanvhile, the breeding
policy in the state suinged in fevour of cress breseding
with axnt&c_nnxnaxa and use af frozen samen from such
aninals in place of chilled semsn of Haryane and Red
Sindhi bulle. Against this back-drop, the current
prevalence of bovine brucellosis uas reassossed through
exssinatiocn of simost the sntirse Pare animale snd bulls
atsioned in different parte of the staiey using
internationally spproved serolegicel tachniques such
as plate and tube agglutination s well as aili »ing(ABR)
tests. Attempts uere slec mads to confirm the results
of sarclegivsl findinge by isolsting, identifying and
biotyping such isolstes to the extent possible with
avsilable laberatery facilities. Results ef these
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investigations have been summarised in the follewing

pegos.
A total of 13 livestock farm wers surveysd
out of uhich tuo farms in vestern risesa viz., District
farm at Bhauanipatne and Stats Livestock Braeding (SiB)
Fagmg‘Chipilea hatd very high parcentege of rasctars
' snong couws, 5646 and 20,9 raspectively. In tho other
nine state~ounad ?arma; reactors in vary scali nusbuers
could ba detected in two of them viz,, Solangir (2.1%)
and Khapuris (1.8%) wvherzes the cther seven had no
resctors at ali. The blood ssmples of 780 cous originating
from miscellasneous sources suth as private cow owners,
ciinics atc. were testad and 3.8% reactors wers detected.

Soth the farms meintained by Government of
indie et Chipilima #nd Sunabeda wers found free from
brucellosis on the bsais of reprosentative samples of

sarum snd ailk tested.

In the milk ring (ASR) test, 100K of cows at
Bhawanipstns and 36K of SLB Perm,Chipilima rescted
positivilye. Almost 100R of milch cous which had high
sarum titre vore slao pasitive to milk teci. Soven
cous, which were rejected having besn tasted earlier
and kept igolated in Dhenkenal, uers all positive to
the ABR test, The position in ather furms uas in close
agresnant with the resulte of sorum test, thereby
aonfirming either very lew or zere X reactor rats.,
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The overaell picture that smerged from the
results of serum egglutination as wkil as milk ring
(ABR) tests was that barring twe statu~locvel farms
at Ghausnipstna and Chipilima, the prevaelence of
bouvine brucellosis in ths famnle atosk, new higing
maintained in the other farms, wes so lou that uith the
‘disposal of all positive reactors, nunbsring a mere
one to thrae, these farms could bu sade totally Pree
from brucellosis. The reason Por such = stesp fall in
tha raactor raete, ss obasrved in most of the fares
as compazed to the figures of 1968, could well be dugs
to the use of frozen semsn, improved sanitation and
animal husbendry pesctices during the past feou years.,

As g;g‘td&hﬁliﬁftﬂd other male enimals,
15 out of 19 centres uﬁts_tatally fres uherecs in the
 ather four centrss one to tuo bulls out of 7 to 15 reacted
positively. Such a situation uas slso prevalent when
the last esurvey vork vas carrisd out. Housver, uwith the
tniovuz of ths feu positive reactors, the entirs stock
of bresding bulls could bs coneidered fres from
brucellosis. |

Out of 190 cerum semples of vets, potavets,
rarm attendants and pefsons vith pyrexis eof uncertain
origin (PUO) tested, 13(6.8%) reacted pesitively and
anothar 4 {2.2%) deubtfully to ths tube agglutination
tast. Moat of the poaitive reactors had history of
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recent or past fever, orchitis, arthritis or myalgiaj;
but the presence of active infection could not bse

confirmed as no blood culture could be done.

From the milk samples of reactor cous, 26
strains of Brucella could be isolated and all these
were identified as B.abortug. On the basis of C02
raquirement, st production, ursass activity, grouth
in the presence of different concentrations of thionin
as well as basic fuchsin and agglutination with monospécific
gera (Abortus and Melitensis), elsven belonged to biotype
(bicavar 3), four each to biovars 6,7 and 9 uhile the rest

three uwere typed as biovar 1.

Inoculation of guineapigs with milk gamples
was 100% successful in isclating B.abortus, using
tryptose broth and agar as media for isolation. This
method oviated the addition of inhibitory dyes and
antibiotics although it was more time taking (4-5 ueeks)
as compared to direct plating of suspected material(s).
At times, even infected guineapigs reacted negatively
to the serum agglutination test which was someuhat
surprising. Biovars 1,3 and 9 uwere isolated sarlier '
in the state but two other biovars viz., 6 and 7 are
new entries to the state. The A/M strains isolated
garlier in the state were in all probability biovar 3 of
Begh ue which does not need carbon dioxide for its

growth and agglutinates only with 'Mglitensis'

monospecific serum. This perticular biovar appears to be
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nare piavalant in Uriesa since this has been ifsclated

very occaesionally other states.

The literature on brucellosis, perticularly
of recent years, has been reviewed, ths current
ptaueléﬂanof bovine bruceliosls ancng farm cattle
in Orisse has besn surveyed, different biovars of
Begboptug ieoleted and the Evarall aignificance of th;je
findings in relstion to pessible control of the diegase
in animals including ite impsct on human haalth-hss-

been discussed.
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