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DN08l.l..os1.e in eee» 11ae. ~ bCO&»iee4 Pi.li. 
. ' 

0' 

lOD;3 as SD.~. d.1e~ enU1i; ,AO~ 0l'.lJ..a 81S a senoYe 
, \ 

ba~ 1ft the' 4eve.1opent oK eheep W4~1a7 wt alJeo ae 

cn€l oZ ~ most 1m.port;q~ a00n01i10 dJ.oe~ Inwes1iem 
. -l~~ 

~tr1_t waere eb.eep co~'SI-1bU.te suN1iU'Ual1a to Mial 

hWf,(bJandl1/ eoonOfi\V 1.0. the fom .~ au,toa &a4 .~ 
. ' - " \ 

bru..oelJ.o8J.S Ma. a t;teiD.e4 apeoj.&l. a1~1f1oanoo u bI' f&lt 

t;ho lllQS" imponau$ baokria.1 418 __ • lD ~. llllbG18 

(l9l.Ol d"~4 ft ifal.ta :fever' 1A ~p. BN" (19JO) 

in Brit!e Oolumbi.$n~G(1 it. email O\l~ ~ bNoelloeie 

1D ewes wh1of1 Md. abortte4. 8i.m11a rl.1. AI&Ii1Da1t'lea aa4 ~ou.lia 

(1.911) desenbed 'the lii.s~ U. Q~ sw.d HwlIil~A (194l) 

in U.Sd. a~er (l.951) uolatGa kB2~ __ from 'Ule 

mUk o.f an·.- ~oUGwecl b; l.u~ca1e ~. _ other_mere 

1A U.S.A. ( ~. J.960). Ova. bmoeUoe!e ap~i.4'8 to be 

w.140epree.4 and MIS been neoN. .from ~ of' 'the GOWltriea 

g'tAe wor14. ~ 6ft aev~ p.bll~'i .. on ov1D& 
!tnd Krivoshein 

bruo$llOfd.& 1D U.S;»I.L taiDoe lSl' ~laris ( P8&~" 1.980). 

the ~ ~ ~6. ~ nporGe4 trom ~. H~3. 

sw11,zer1a~A., 1~. Uri_. MoD8Olia,lGotla,ul NMl V~l18l18 

. ,,:rom ~0. ~ ~1Uil of ~ il(ibe (Stableforth eml G&Uo~. 

1959). In most of thf~ OGMl'r.:t"1f1a. tlhe maJ-a 03i>it,$QUve 

Ol'~ of oviA-e b~~l~~ Wid .-!lift PA!"'1tBI!i! u4 ,$11 



ran ~ .~ ag9£iJ!l- iUmeveI' .• ill AWs1;n,lia .. l'iow~ 

lDui.ietDI 1s m~ P"dMiual~ Oa:pD1_ OO~ e~ua 

l~~ to inf'fJr1;1Ut;, 111 ~ .a P~p3 ~'ioa &ai 

neonatal. monalJ...,. in __ (»UnSet 1972). 

Ia " t • .. IAdia .i.e OODO$aed .• Dm~ ill 

aee» has _, a1i~'kKl the ~ wnoua' or e;a~en$1On oZ 

~~NU.~-~~U~~ 

-litl-wmilable 1Ia. me 1'1e14 oZ i1Jorin~ ~t$l.l..o$le. 

ln4ee4, ~:t; of '&he womew uG .. w u~'h4 

~llO$.tA ia 4Om.eeUomt$d rusilmll's o~ ~ .'Ue lUive 

,,$tat .... "» ~ ~- .:im~~Q~ 18 -new ~ .. 

jtl'evaUiDti animal .abel1'_ pn.eUoea iD c:Nr ~ __ en 

1i.heee two s»oo1e~ of en:lmal8 an ~ ke,p" au. _SA'~ 
$O~Gtb.@r. eacepi; ill 8~a1 contit1ou ~ 41.fZere.at, .tM1'G8 

QI&i.$~ £or sAe~» an4 ~u. iIa'fWou' (l.9b8) hacl £oWl4 .. " 

mii~1m ..... &........01 rMc$0,i8 ~na abeep wore iA -- ti'.Wa 

an1mt.&1a ~ 3W~ a._ Sil'iCe llB'1Km i8 Ii -~ ~ ot 

u-imoJ. prokiA 1A ~ 001m_. "~lloe'8 .. -, ... 
~ ..... O.;ltJlt.\1i __ l~ J.cmtt ~ ad ~ ~ 

we~t. fiWll 1ii!!1q ~ ~@~ ~ p~tJ._ O~~'"~l6 

1a ~Cf'tJ.l,. 1At~oH4 .eJil -fih~~ ~~ulu.aa iD ~DomiQ 10_. !file ~l.ioot- ft,f~~ to ~. ot 1IIUn.l.l.o3J.. 

in "~p iti- of FoM~ (194l. 1.941 •• 1941 b ~ 1941) 
/ 

toJ.1(fW~ _ Bao (.19,2) ~ Q~OJr~ '0 ~ ~t1_ .1a 

sil.eo» aIld ~a. mj.~~ be Que 10 ca~ olAV ~ b~oe1 .. 

IDtI@OtJ" ~» aad Q~b ,,~ ~i4'~U.oa " .... ~_ a 



ahori period I#A4 SUCh wre ~ ... llemlS8ett.,. • ~~~ 

whi_ ia 41f'Z@rent. Zrom bOViae ·bJi1i\CfU.l.oe.1a .• SWleeq'U.8ll'& 

1i1veeU~ti..GDs baft ~J.rme4 1ihe p~h oZ braoell.o!}u 

8mODB shae!) .in alaMJ' &11. the s .. ~ f4 lDUa ( lU.lalmQ$tm 

Mel l~aJWie, 19481 Pa'thak, .1.96" 8a'&,¥apNlG\fJh ;!!!le ].967; 

~ee !1 fl- 1961, Mathu.rt .l96it leD, 1.968 and. zakii . 

.!1 !l- ~91S). 

In or1s-. ~J.'U.ce~1.(I$l& U oat tl.e 18 lmo_ to 

be endemio w.i;tl1 h1~ ino1ut;AQe 1D. ~i;'l.e parUcular13 

oJ: the ~tal. «ie'ric$. aa ftpone4 b8 .J?oldiq (2E._o11t.) J . 
a.11Q -

Pand.a en4 Des (l.~o!j)"Pa'l ~ p~ (1966). TAe 

1aoUQD.Ce ill __ 'file J.n or~se4 £aza is also aqua.l.l¥ h1~ 
Das 

al~ tJlrG~OU' tlle etat. (p~ an41\.,oa-.!&l). L1m1'1e4 

work OiUTie4 oui; on '.b6 lli~o1<l~ or Br4lce.U& .... ooo1fom 

lIi\iBOae; goa's 4Dd ~p in Oris __ \lcont.i.me4 the p~ 

of the M-aease 1rl '$11 __ srdmals. a1~ $he fte.e~ 

p$rcan~'e .. ~$ivola .lOw ( Dae a\ §1. ~961). llowever. 

AO.~3111~t10 work M4 be_ ~ out 08 lmA.coUOfdA in 

~. 

!he s'iO.W .~. QI"J.asa Us a ~o ~,p po,pulat.iOD 

rm4 is one o£ lib utat-eO in tnd1a when 1." .forme &Ii 

~. uae ... an4 ao~roe 01 income o£ the weaker $ect14}Bfl 

01' abe 8OO1e". M au be&a ~U0De4 earJ.1el', .~ _~.1 
,PftlCu.. tm4~r v1.&..lapcon41tlOD 1~1iO n.1ae _M, ~ 
~~ ~'Ihe'" ~g with -",~ awl au. ~ t~ opeQi..e 

1.1" ia int~te con~. ~tfb. -- <i~r d1;ll e~ ~~ 

or 1nted10fJ s.p~6 f~ 0Ae 6,$0Iea 10 tM other ~ 



1110$ vena.. :i.tle 'o1ial. ~r of shees Pft&-t; 1A Orieee 

a& ~r ~ GeBiN.8· n»on OZ .1912 ~ titeir ~trlo~ 

41iltrilm:itia .is .. ~oJ.l.ow., 

Ii!!! 1&. '9iil1AHl Bls!S:0i 
l.. .lkill'!eOn 

a.Bu~ 

1.· .Boleossr 
4. Otlt_* 
'.~_l 

i. GaD.~ 

1.J~ 

a. l"fl.~U 
9. Ke-aur 
1.Q. K.onpt't 

l.l.~ 

l.2. PbuDui 

lJ.~ 

14 .. ~~ 

1'.~ 
16. ~r~il 

.... 
••• 
••• 
••• 

••• .... .... 
••• 
••• 
••• 

.... 
••• 
••• 
••• 

.I!H». lo,alasiE 
1,·.395 

'5.89.3 
2.SO.S59 
2.00,1_ 

1.u.,167 

2 .. 61.177 

60.109 

2..w.JJ2 

94.41' 
l.-.n.~ 

~44.i08 

61.9~ 

a1.Of.Nt 
2J.SS1 
42.99.t 

(30.,. -~ d a~uau_. Qris_l 

A1Ul~ .. 1eol.a$1eB,14eBUti.Uoa d4 ,,»~ at 

I~ • .,m .. atlcml own" &».-1681 of lftI ....... 

....... Sa aajp,J _~~. sa a "Y&lo~ c\lG~_ Uke .b~,' 

GelV~~ .e_ .. v. __ ~',S.a,g u. e\fe~ •. .l.'~ 

s1~CftB" .role iD tbie ... ~. ia ~ ot .. limited 



lAborau1.7 Za,Q11.11i.1ea a-uable 1a mo." :puts. f4 the 

OOUDV8_ Huddle_A (194l) oYel.o.- aq~ (gla1e) 

~t1DaUoa tea' Z .. 1m.e ~ .~ "~llo81a aa4 

;o1n~ ~ a la~ ~'. of aeRl.O&l~ .. *,. haw tae. 
«iGvel.ope4. I~ :Lno.lllCie .8 tube ~Unau_. complement 

Z1at1oD. milk riD&. DlOQ_ &&slu:i:1Dai.1_. ~ockia& ,anUbo_. 
mercap'he~l. ~ b~lia" wJa.e,~u.aU_ au 
C~ If.fAU&lobW.1a 'lea_. ~plJlh aa4 t~ ~t1D.aUoa 

twaD. u $~ae(tb.!1i.be ifAO/'ldiO 6&pon OOmmit~ _ 

fi~e.1$ <{'.8epon_ .19641 ~ee.!l 11- logo?). _'Ie t'QUt14 

the· wihe1t ~ 1a ~ ~ o.t ~_ workeM bo1i& ~ 

field q4 lebol'Qtou ~~1_. Do. w.11ibatauGina" 

eimpUoi:&; or ~ tea.,,, ~ autZe.r b:oJa outaia ~t 

the mon imgOrlaAt; aaoq; wll1cb. 1. aeu fG.u.w.n m dea,ctile 

~ ~ ~ of iDlfi'CHG 8A~ $a a Aer4 •. fble ... led 

$0. ~ 4apl.QJ~ of aoJ'e seuiUve -~sioU "~~b sQ._ 

d tko· ~, t,u~ar.,... 140000ns aa~ ~ 000dNl 

dU610DulID kala. fhtt "~:Ll.Qn of ~ nu.$1J:l.e a~'Uw.'iOB 

$ea. ~. ~_ anG. ~. l8 JDOJ/'6 &i.BPi.Z1.caa$ 5..a .Iwmr~B 

b~}~ ~ ~_ ~ to the Za.01 tllat; ~le". aati~e. 

do not ~~~l¥ app~ iA tile 0l.0G4 loUo-SAI 1Df~'iGaiA 

~ e»e~ , .l!O~. u. .... ) • It .baS lleq "~a~ 

GoafiJm64 tJ8 st>wl'l4 ~k~.· bg .. tJ) sa 1MB aa4 ....... that 

18 .. o~iti~' i.~r of _flJ ~ ~. ~u., ~ .. 
B~lae sivee n.. io .. i'.~" of ~1.._ ,\Qb~e$ 

. \ 

wtAick ... ~<44':i.O h ~ <J;o~Uw o.~(a) ,~t,\u ,. 
~, ia vle.1W.O ~ti_tl_ ~.-~ .. to'-' ~ 



~~t corui1Uoaa.SUch atl1wU8. ~ iDZec1;e4. 1£0 

~fJtected and. ~iD 1a tihe herd. 't.UereeZ per.plij!':ua.~ 

itAf'ect1on allU. eomin& UA the ~ o£ ~~H. 1deAu.t1~t1OA or 
the 1n4indual. Q.lll~S ~ '&0_1. eNdicatiOD or the \.ij,$eaH. 

DUJ:eren1i meohii~D1em& ~ opem'h ia ~ 

s1&uat1ons to bloCk ~u.t1rJatlOA lttV&A 1D 1iAe jlNSWlGe oZ 

sp~;tlo eA~~8. ODe ~aiil&iOA ;i.e ~ pre8fi;Jlce or 
~ovaJ.~nt 6.Ut1.bod1.$£1. SiiilCfi th1a 4iWt100d3 baa one oomb1xd aa 
e1te, 1$ oar.Allot br~a HtWeG Q'1~maa to tom olumpa. 

AnQt.n-er m.eeiawjiam &a8 " the cl.os& J.OClaUoa of ~U&eD. _ 

the sUi'Zaee or ~ oe.U$. so ~lat; OO1ib1na.'ioa oZ one utibod8 

_ Fb3l!)1C~:J.la 'iiDllorl'\i!rilJ w1~ "~'1_ of @G~ 

(~$ and ;Pa..;~, 1.9b6). 

$.1noe hru.cvUo@U 1$ a chrunic ~. 1»Us 

a11uaUOll ~~ s,peoJAl ~iti.carage ia .. @p1~gl.o~ 

Qg ~ lU.~. I.o. vlew ~ 'fihiG, ~ ap;puceUoa of oN1wu7 

'p~$e aD4 ;uliwGt ~y'1na.UOA "e~H iwA ,11m1'tati V&lw; 

~1g~rla 111 ~.P &n4 ~(lau ea4 1'& 18 ~@ft"'l'h tha, 

ee-rol.c&lCEll. hW»l1\l\W(e) _paw.... o.f d$too~ bl.o~ 

uUbod1- J$l~' be 4epl.Q.¥e4 tu 4&\oot all the inteo-te4 animals 

iD a. SiV@D go~U_. Pe~ o£ &y~l.$bl.e lJ.'~rat;wre hV~ 

~'l ·fille ~ o.n'1&lob~ le$ts 13 08 £ar th$ _at ao~_ 

.tiJ$"~~.l).~1c -~ Gi;U~J;'@. .. ·'18 av~'bl.e to det-eo' 

~»l&1ie aAtj,QQd.i@t» ~~. b~ll0$16 aa compaftdto 

eom,p.l~' .f;l..iw.U·oa ~ w.o~ Wi~ teote 'Ha~4u.. lo96l, 

Lo~c QDG QQ3so.u. .196, lJUlteo-'- !l Sl- 1911). ~~ 

in htmM ".~ tiM e{)~ h8~ .~ iMftMin~ W184 in 



receat 6eam. f'o, _'ec'tlOa of uru'lu.l.' ,f~VN", kr~cel.~ 

&'kPl.1caUcm of thie ":It Kor &e1ieo$1oa cd oVlM aa4 ~,J;rimt 

b:nAcol,j.oa1e has A~t aet beeR 1n1 tu,. al.'lh~ G'UbetaAUal 

pro~8u has be~A J16de i.D thiS ~ 1d..th bov1ne braoel..lo.de. 

~hil\C .u ltw. Z~~8 in_ conri4-er.u.t1_. i., .. 

4eoide4 uo amder-~ a small '80:.:.l.-e .~e,.. on the ino1d~OG 

OZ bnceUoaU 10. ~$P .ia Ori.aea ueias 1ihe 8t~ ~"tWaa'i 

tfiS$ (bo'Ul pate ami tu.lM\l) ... al.80 lb. 1l1.00k1D& aat1boci,J 

a~ Coombs $etite. 

rile maiD ob4iect1ws ef "&b1a 1D"os'l~tlOB an 1;0 .f1Acl 

ou.~ t;he ~1iOr ~~ ~.~ ~p .. the Ori;jMI7 

~\\'~$1oa aets, ~.rt~ how ~ of ~ lle~UW 

~pl~9 ~~te4 to ~ _'1~~e' .q4 ~pMu.ien'l¥ 

to the· Oo~ aalt!~oiml1a t;eat_ 

l' 1$ ~@4 ~$ ~ ft§lil.U OZ ·~se 1D~~U _ 

_ t.J.4 t~v some ~ on t1ie p~ OZ lmAoeJ.J.OIDU am· .. 

abep ill enos ill £ou tot&.U,,· S!Jl4 e'i.~_ 1A'e~ :r_ 
Ktu"ther 1nftf&1i1~'1oU .. ttw ,~l.em. fhe ul.~'. o~~otl¥e 

bGwe~ U to ~$ t.aa ~twio 01· as probl.ell oj' oVille . 

br~ll.eBi.e i.a ~ea m:t4 '&0 ew.l.ua'le ~ et'.flc&o8 fiZ tile 

.~ hn as a 1;0.:;.1 10r .fV.'~ control. cad ~_u.oa 

pro~· 

Lea1 btf.t .0.01; 1W.~ l'frd'. ~ iavea'~Q'l_ OIl 

o't"1M ~elJ.osl0 VU't1c~rll' wlti». n~ h:ltG 1n.C1t1I1AlGe 

N;ile ~ tire.' be~ on .b~D h\\1~tl\ in u muoh 61$ the 

p~i.Den.' .. tiglQ&lCGl. ~, ot' eriAe bftcell.o~U it-

,»J'-~ 



G a A PI & a -u 

unn o.P lilbltvaml 



In 1881. B~~u;ensll- .0'&%'1010&1.", 
cl 

isolated. the _WJ6ti.we ac-." aralta t'eve&-. ~ 1A De1lmQr.k 

eBtabllshe4. tile uUol.og o£ COBte901il8 bOvir.lg aboruoa in 

J.i96. BmQ!B! E~ was inla'leu iD 1.914 b¥ America 

1Avee~1or1 !~ ~ !E.. 0d8 WhloA cades ~'hl. 418eaae. 

:1a ·.Auetilali.a an4 Jiew~ .. <iisoovere4 ba BWkU.e &D4 

BOI'GIa ill l.9~. Otiler spQ01._ a_ as !£. n..... QIl4 1£. 
PPiP were d1.eooveretl in 1.951 uti 1.961 fts»eoUwll' b6' 

atoe:mer aa4. JAoJmnm d4 ~~ ~ laUer thne ~ol_ 

. vi.a. 1£. M9,,.t. 1£. 2$ e.a4 IE- _&1 have act 'been 

. trecoZ'deG in India. 

~_ ll.erat~ o£ br~oa1G 18 - vas. ~. i., 10 

JlO1t pouaib1e m thiS ~e.le 1;. _ve~ aU. aapee1;a o£ tilie 

die~ or 1ihe O~fd""" res,pobs1ble -£or iNuoel.l.oatA .ua. 
u i ma1e amt gm. l'.D4e04. ~ft a.-e aow-~ ooap~lve 

teet bookS aw.~ Sa ~i_ U~~ ( Bwidleaon. • .l94l • 

• .P~. 1956, -. 1960 aa4 c.wfcml and. 

·i.~l_. 1.911). Bo.weo ~lt. "He, there .qtG ~nue 

;moA~ em 41fferea' ~Q~ of ~~ll.eda -- .. fihe 

~Be iA 1Ml- b8 ~ .Il ... (19.) •. SiD. tM ~\ 

,;;.e~ in f;a1iJ tAe$i~n11 nJ,e,~. $0 "roJ.Oil~4ta&QO~ 

.. ilru.oellAmta 18. COillh tU "y-,- of U'$'ft~~~ Ma ~ 
'.\ 

,,_tric;w4 to iao14ence of ~ tU..... in MeC»t e»uO~tiGl..OSI , ., 



i~f._ti_ M4 .&lAOb QtW.er t.o.pioa wla10h UYe ~V~. Sa 

~ ~ or -eM O~t to f;b& _*ac~l18 ~ _'Ii 1); 

ibe autihOr. Aoco~ 1/ for 'U1e ~ OZ OC*VeAi~·. 1ibe 

review bas b@-. eD11t ila'&O p~l1 ~SD68. 

Mt&ol.oq: 

]3ft\Ceu.oS13 111 ~ is moaUJ' catUlId _ 1£ • 
.m~teu1a altllousa N;;a;~ (1966) 1lae .,$Olakl4 IE. ~ 
.from oaaes of oViae l.:lbort10A. 

BNcelJ.$~arG _~ 0%' owU ~pecl or&aQi_ 

~ 0.5 110 0.1 aic.roA. 1r& alae. UAciler el.eo ..... miozwaco.»o" 

k.· ~\U:i91 aa4 Bra mel&~ a,pev ae ooooal or 

coOOObaol1lal7. whe:ftQS!£. ah sP.P~ h~pe4. 2he8 .Qft 

~6pt1y@,noDIilWtUo,w1tho,,' apoft'JI, 4PA~ AOJlo&pau.lah4 

bat ill some $t~ _.p8.uf)S have b~ 4emoAOUat •• 2be 

WA of llrao~J.la, COD_.uw 56 $0 _ per oea' G .. o. &e 

~"'6~DiGme ,QOJr~ Qge_ in. G.tusl.e, ~,~s Ot- Oft$)3. 

cMiD~ of " W 0 ~4 ~'a1a teJJ.rl.8 well \Ji;k oNinal7 til., 
UT~ oU1nlDG be1q a o~te~1~'10 .r_~ in 014 

'. cU~~. ~@~ .• l~ (~947) daoD31ira'_ 1$1\e 

p~;;.;,-oe .. t a e&psiil.lG ZOIt a. lirat U.me on 'bruoella celle 
'Ea, 

. ltZ~'p~ fIll1ch abo"" _pe~. OA emooth au J.at~_ 
.,.. of BnceJJa .. V~_ of a stPi&\ ou. be .fjto~ 

.,' " the pmeence ot a capttle o.ad _lti,ular _1erial. in 't. 
UM'IabJ.e £ .to_ of 8eveRl"",ce.llaG~ !&aYe beea -:nabd 

bB Kl.triM'M.tOI'OY .d. Il. (1960) wilO tftate4 ftcroaQ.r 1eela .. " 

q4~C!)xetol7 .e'1'Q1AfJ ot ~e c1a88:1oal 8wcelJa .-• 

• ,. J~cd).Ua -" laGiDo. a. 1: .. wen ~lI' , __ 4 'nm 



ki:_4!l8 }.Jut. not;· an atxeina of 8woell.& produ0e4 1. :f'Otfiltk 

. ~_ t'ome ob,&s:lDed 8th 1i.bI'ee 1uternaUcmal. Units _ 

pemcUl:ia pel' Bl. of ,he ae41W1i "".~ -_ reiAooulate4 
+' to tile meUta w1~" a ~ £aotor. 

rae .~~~ miaroaoop1oa1 s~ d tJae Bru.oella 

-san!-. d NpOrte4 b¥ ICeeaal !l !l- (.1963). rti~ DO 

,morpholos;1cal. 4U£enJlOGS but"ooq 1;b.e. eaootil ard ~ 

"pee. .lei$herth.ere was morphol.o$ica1 41,f.fer4lOe _~ 

tAe or~_ ~ on 1ir.1,P'GODe a~ or id.1;b1D the· mono~v 

CQl.1Nre o.g ~~. !i!lEl ou'Cor weJ.l. wee tr~eI'Gtl aa<i 

11m- wall. s1n&le l.a1e~ In'rao&llu:taJ!' peri.iharal bo41_ 

were seen whiM he4. Viple la8ereti ~s. ~ena qg 

~oCltMOd ~~ ,...1mI4 wl'llin the ol'1t&iJlel SDseeuoa 

_0tA0l.e wi1h ~ .. ka'b1e P"~t:lon of the erctd.tec~ t4 

· ho#t cellih ~ ~ o&-suJ·ama 1wi114@ the Mat QGll.G. 

: .~ nma:iB ~W4 ft"CWl o~r Sr&&~t\l4 Jila:n~. lA 

· qut.ru'f;, _above sta41e3. G~ (1964) S~Q1e4 .. or~ .. 

I iU ~4 cul.t~ $WI .t0Wl4 0000014 f'orme ~ ,leJi."U?JJ. 1A 
'~.' fi4 _.,.,-" .~ ... 

. O,~ OtAltilftee.,fe'll'g m;a.ll·.fC111D8 ~S o.a mi~ U 

,~oter wen &leo oommcml3 1"CUIl4 1ft cal~ of a ~ 014 

,::' ~;i:. tI;f:$'II u-., br.l4 trom 'M~ _~eel.la. BacbloUon 1a 

· aS~ iia a nfnl1. =4 e.al'l~ca of a ~eti_ SA JlekbOUe 

.~1tr., 

~~iOn ea4 ~~t1._ 0# aru~ ' . 
. ' . 

.,~l.r;;,M:b,a ~peaJ'i to be ... ~. ~la'e1 to tlle ~.~oa 

.It "f, tGftJJJ. RUle. alIA- (.19G4) oMarwe4 tM' »~~ -~ 

.:. .. w~ '0 ~~ft~ :t"Q'- '" eapoa.tAft _ ,petli.~l ,.,. 



~1rJeor a combinat.1.on of the "" for 48 ho1U'8 wh.1clLwen 

osmotioall7' eens1Uve. i'aJ.leci to absorD specifio baoteri.opha~., 

did no.. rev en to 'bao1ll.a17 fora and cUd not p08se8s:endotoxtD .• 

Cellular ant18ena were 8t111 present and no suri"aoe antigeu 

were Wloovere4. lJU'feJ'enoe-. were lJeeA be'weea pen101ll1a 8Ili 

gl.yoine sporob.lasta in as much as penioUlin sporoblaeu were 

not o8Dlot1.cally sens1 t1 va anti were oapabl. 0:1 reversion ",0 

bacillary .forma, whereas sl¥c1ne sporobl,as18 were sena1t1ve 

1;0 ~owere4 osmotic pressure and revened onlJ' alightlN. 

!he proceee of tiaeoo1atiOA from smooth to rou.zb. 

Brucella oelJ.a was 'tih. aubJeo1t of intw1ve stud;r e7 
VJ'SQ1i.1JldJ. .!1!l. (1961) 8l.ld Yyaotald..1 (1.968). the,. JIIa4e 

submicrosoop10 studies ot the ul. ... t1'W1 .80tloo.. of roup 

Brucella oeUs and found that I"Ollgb vadants of BraoeJ.la 

.4Ut'erec1 aipUican1i13 froa smoo1;h cells b1' pos •• aiDs 

capsu.l.e-l1lte substa:~Ge" a more 4evel.ope4 81'$1_ of 

1a'U.'aoyt;oplanli ·o membrane stru.ctve an4 thiokar 03'''op1&=. 

lliorpholoiP-oal po1Jmorpb.iSJD was the charaoiier1etio o~ roup 

oeUs &114 there was no spedes 41f;fereae. in 'the a oell. o~ 

BzuoeUf&, "he prooess o~ 41IJ80oiat1oa be1n,s aeaoc1ate4 wi Vl 

oytop.lasml.o «e.us1 "1' • 
4rJ,1i&lea10 8"ru.Cbn aa4 eergl0ae1 !ia.ap.a1s. 

fAe Bn.oella ozo&an1ama oonta1a .tov anUgeaa -emll' 

A.m,; and 11. fhe .I" &ati" 18 pre40Jil1nen' azaoq .... Bru .. UM 

oZ ••• p _4 6Q&'tte aQ4 $he A anUpn U1 •• other .,.etee~ 

A1; pre.eD,"t, it 18 Dowa 1;bat all. tile· thNe BNo.eUa 8»eQ44_ 

GOJ):taiD sevea an'll.- ( 1,2.J,4.,,6 aM. 1) "bi __ ~_ 



1D. tile· tOlS ~ a .moaeai.O OIl tko eeU aw.faoe (l7aWWi 

ad DrlVOUNDt 1.910).· 

~~f ~ in obu'&o __ • wi. 

_ ~JGOUlo1" Mve __ .4~o1Ua4 ina aU ae ..... 
tiU8ioa1 ~ee ~ ~ •• oea~. ~ 

dis-".1 aD'&i&- M$ .~ ~ AcoYOnd ill Bwoella. SiIWll!1i\flf1M)u 

illJt!iRni.sU. d*- botli 0 u4 ,.1 ~. ,p,_ 1)0"'" 
FO'-ti.oa ~D.f; ~"f;i_(P;alida ... ~"""ia. ~.) 

2M sa'ipNo e~ U ~ of tU _~_ ori.tena 1'_ 

olauU;a._1iua. a.. ",8-asslat;iRaUoa a4 ~uU.U_ 

alteo,rp1;toa "8hi Gl'& ~e4 .. 'f;he ~ ~ ~'rt 

_~o e$fto'Riwl. fJwee· u1.llo4a, ~. «etillt.a& ... 

. spec1ee or o~_. 61ft iDi'cmaUoa. ~ 'tiIleir 

ceae'lioiD".wela$1uMi.pe. 

2he vanou 00Ja.P0B00t8 of .. lbuoeua _JIs 
studied 

have ~ 1. .. eirl~ ae UpU COAtea" .. 4 to 5 per .. , 

., .... w174J.e ~ aeU .. nDone4 _ 3t8W. (J.9G,) •. lid.a 
ace$OD.e aol\\ltle tat f/P-ve _ _pmtflauo. fat" aoi.u au. 
(il¥ce~ l.ipi.da beius bioJ.os1calJyiDaoU,ve U4 wen Pft~ 

a coJUrU:ta.wA1;. ~ $be ca.pale _ tho ~j_ • 

.. ~ &D4 iiW (1962) ~~ .u walle &Ad 

I"1iO»lGati» 8e~& __ ... ~&aa .. at_ Sa a 

"tn~te4 ~Uf;a ui _11 _31 .... »ViI!.e6" 
aedimoDta$ioa taG. IAD'- alI'~ I)I'adha$ •. • ·Us­

~ ofpn_oUll&'" ~ $ai'eoUoa eM . .-il"­
~ ",ef~ _~ .... ~, Gb.1e1l8 wi'UdA oeu. 
alIa ~~4'DG --.~ •. ns»ouiWe X.~»fr-''''' 

~U_ liZ $M a1da _ "~i.I8. Ae· pq;t "p Uu4iace. 



tile ~_pllill_ U4 ~ l.Dli~ U~Q so$1vif9. 

Pol.uek .t.l al. (.l961) 1'01484 ... , aome aa~ iJdmil _ 

_ 0Ql.1 W&U _~ ~ alae uaoo.iald witk lJIA ., 
/ . 

cella. lAeee »NA GGmgl.eMfl _~ .... 1Mwlever.. 0lIlI 

r~V'eal.e4 at .. he&1i1uS oZ .DBA pnp&laUoaa. WheB 'tihe DA 

p~»amti._ was facU-OW.i'hd. iA'o Uenee &ad. Ae884eaBG 

taoUou 07 gati._ "~'i .. lbe 8Q.~ 4W 

aot ep~ __ be aseoo1a .. wia ."or tke ~oUOAfl. the 

au.~ be.UlivM. "t.tla1t MaOC1a1;io.D o£ __ of $be eud'ace 

_~ to xwcl.ej,o aoide f4 ooUa mi. ... ' N €a ~ 

~~~iAM~. 

A ill00hem1Oal 4U.r~'U&td._ of .. ~. 

1£. ~ ea4 IE. ~ -.e a'~tecl _,. 8&~ ~ 

(1See &-iIlO~l91'lf 196'1). Be ;feud ~ _elM Uwee &pe __ 

o~ .. iU.t.terea~teti " ~ltn~ 2Atl MA tnt .. 
mliiOa iaG1u4:i_ aome~~efti~ ia ~iU_ of O~ 

~~~ ~ aa ~NtN_;. ~-. a-.w.0i&& 

~.N Yd. &It;\eo~1D. ~ __ l13yb"~. ~~. 
I 

... ~ ·~*weon IEtJ ~ 0B4 k.m, _ Diu .Il1l(!9~ 
;ruft} won 18$ o£ ~ua& nan'_ M~weea tile -_pu ~ 
homolope· "- oZ .-aMi1S .. aa4 k- UU _iob 

at4lNJtanUa1le4 irtOlua.. 01 j£.s;dI Sa ... ~ . .u~ 

ike ~oleoU4e aeq ___ 9' JJiA fd ...... .. 

~ d .... ~pe.- ., BOI- (1;958) aDA " ... 

~QW14 ...... ocquao~e moB~ tallleG v4i1l tiM' oe .:r~ 
&~. 11£.a.!'1W)1I-"" .4' •. l. ,1E.e.&e, k. 9!11lao.tts­

~ 'the ,ol8_o1oa'l48 ...... oZ "-ilia ap4. .... tdl 

l' apivaJ'eli 'CG lJe a 4<4et1oa .'l:rlA' 0." a-lldi. ~-



aaU&eDa ~ B.-u.oell.a WN s.leo etwlie4 '" WaB .!! !l­
(1968) with h&ad to theu. ddttlJaaDW"" 1a asarpl.e·. 
h'om tAG ~aoe o~ ~ cells. pll'Ote1a. lJ.po»OJ.leaooha~ 

~ po4sae0hari.4e proteiD anti..eeu wewuva0te4 ad ;-1:; wss 

J:0Wl4 .ba.t~vel'81 prGtaeia antl&ua ex'.OUG tzroa 

amooa DnCel.l.a. celle weN r.Wao e.ssec1afre4 wlt11. ro1IfIb oel;~ •• 

II-.meU1;eJUJ1$ an"'.- Mowed. ~ter ad:Uuab1l.1'lJ' 11.\ 

aflllZ thea IE. !J!O£D! anUSfiU bu' 11114 acWl bl'drO~eU 
-. 

01' !£.tJilho£!!! ant1aeas alao 1n~d iJleV 4ii'~1ll_ in 

.£eoaa (lo968) reporhfl tha, the eJl4etox1a of 

8mOOtA ~ cells l.e3 1a the alGw 4Ufllsia& ooapuea" 

i4_t1fl~ as the _lol.ogloal17acfIJ.ve et'l4oWxSa. .Dua~:ructioa 

• &laf& eJ..u\Y Ut'fu.$1a4 COmpoA@Il1i _ adA .b¥drol3da fteul.h4 

1Da oorree,poluiinc 108a of" toalo11W. QhrQma ... ,1 beoaae 

a'~e4 almoeft uoJ,u3.vel¥ to Wie alow 41.tf\lsiD6f. 

bio1.Oatcal.l6 60tive ~'aa4 heace as a ~ l.Uel 

for endo'tolda deli. vec! fl1Ql.SIlOOtk 1£.al}9!1!!.. BnlOeUa 

er ____ won .aLeo b-ac'j.oao4 11; 3tmkla (~919) to ;tid 

.~ tU _&i.e ha."loa 88 w.ell as 1ibe .trao,~ '-bat oCl»ll.4 

be WlI84 U irmmmO&Qll 'bu. 4evo14 or PJ'OdiAQ~ compl .. _ 

"adD6 aa4 ~Qt#Jla'iJiB; _tLbea_. Het ~4 tba h'aQUoae 

'0. 1'1' Fa " i'l aa6 1'4- 0", .,. taB" J'a 4iA no' produee 
_D81U.ti'_ 1A illuaap1_ u4 al.Do <lid aot Sift l1._ 

M ~$1~tnaUq e.a4 oompl.emeJl'b ,tisa'G4 ea'llbo4iea. a. 
protee'!oa it. edge", 1o mice mi."_ " .4Iie to ~1@.8 
-~odUS _ wfillae oelllllu ~_. k.a:al $Jtp~ 



" be an~oal18 l1i\Oft &~ ~ .ol.aaa$ea1 ~ 

e~ ~3Nill the wodlt 0'; orl.o.v .11 sA- (1S16). ~ straiDS 

or 1£ __ ~ ~ ~ ti.me8 .tlD'o .... piae •• u& 

~» u4 ifeft 1'01m4 to ft~ ~ aafiiPldo etabW." 

aaci~Uf;~O prGperU •• 1£. ~"!I!!!! m1atl' irlfed 
,..... to 

"beep Sa' "~ t:G~ bu1l ftft~Aemoo. _ l.eolatiOB .• 

Ca"&tle is t.Ile va kon ~ .. 1£-t!fR£fBMl. Rts fer IE."~ 

aa4 ~ ad P41U ;tor Jr..~ _'Ii .. cit. u~ 1108$ 

u:q' "~Qctie4 d .. nile. two· apUd. lE-mI3.81 is .. H,. 

pa~ - swiM - IE ...... la lloftle.. SatecU.oa til 

\\flbal16 ueo~~ wi. t1&tul.Me .1~ QId JtQll.eYil. 

~Y-t 'ja aU ~_ Of .iDf.o~_ .. ~t1Oat eom;l.-, 

:rUiDtj; aa~ five1.op .... .u. ~ ~,Uau.aa u$.ilJo4ld 

lat._ .i)1fj;,'@~' ~ ot aaliWi'il& aow 4U~er.'4e~ 

of asoegUbUi_ to ~e:. c...,. 1iO C~ hle. 
, 

;t0lUf& ui-le eft 1c88 "OQp~lb1.e 8A4 olear etr 1meiDf&ction 

tIlOW 'PQ\U.lJ' ~ ~ .ima) ... !befttore. cal .. an 

vac~'&e4 $.' tile ~e of 4-8 moD" •• , ml of .~ 

vaoeaa. ~~u1J'. ftll.oilldps. iDteou_. ~ .. 
aQllli91llAte ira ~ &tI.oa4 al&tfl.oten:c. ZCNl ~11 4$t.eeu. 

~ftJB lO~ so. Utk ~ of .. 41e_.J.(k ~ ~ ~i(.e"nl 

8G.cD .. B~oU_ iii£ opeOflilia. O~~, ~'Ji.ina 

o~lanU. iAg~_ u~l.fI· ~4e'w'te ~ _ 
. . '" 

"'~4" •• oitio ~ ~ BrGWcmJ uaueepUltWtJ 
to~oada., 

ZO ","lmm~_ ........ ~,., ucl· :bJt'ooUcm 

Ut.re8 SD bodU _pd- KelT ,l19") Ueo&'lbeti Vital_ 

~U ~ue1nawa ..... ~~"" '<RaJ)fi Ito .. ~.u". .Ia 



OOd V'acoirw.te4 l1i.ta s~9 ~. l!ha uti.-lKAJ' .. 

1&& 81. was aeon'~ we tiU1d waG oDJ.7 preeeat 1D t;he 

ft{i1nBl 8l.WS o£ anj_l.s 1Df~ote4 w11ib v~, or~ema. 

Qlenohur (19;9) ~trate4 blocld.q anUlltoti0S 
~ 

.in@xperiaeJltal &'abb1 "a. SU ~o.1W weN: ifltecte4 iDtmveaoUl 

by _se1ve dO"$ 'of !£.~sH~ OM~ oK wll10A tbne 

wen t~·t;e4 with antibioUca ,ad ~n u»' lUltreate4. la 

tho tm~" mOh1t,~~ $he 1n~ 1a ... &lGlNlJ.U &a4 

b1ocJd..o& an1;1bodiea ~$ noted _ 29th ~ ~ ill ..ae 
ii~'&_ rabbi_rise o£ ~tm4 sloin.\111l d4 bl.ooldna 

_tj.bo41~ 0CNlA act »e l1Otie4 upto 59til W oZ 1Dtea.l-. 

Z!DuemaD Wl4 GlenoiU.lr (19") wor~ ~l.irtber OIl bl.ockia6 

.Ubod1G$ "pon~d thsfl b.l.ocida6 ao.UOo41ea appe1Jft4 lawa" 

$hIlm ~t1wi'f;.iAt:; ~'G1bod1_ GAd jlU'su"Ge4 6£1;or the 

~t.1na'1nS MU~es 1la4 aaba14e4. ~ QloOldog 

e.n't1bGdiefJ ori&ipoll"aJfl'etU"d in tlw ~ &Lo'btU.1D 

£netteD of Ulo $e~ bu. SOfIA GA1.t~ 1;0 ~. &lolml1D. 

,b'1or t_t1D& bloekjraa ant1boUd •. ~obillQ awl ~lJli 

(.19:)9) waHl)d Coombe $e31t 111 bov1Ae Drf;W~$i3 u4 ~. 

that @WD ~ the ~~ 'GIl;}O' co~e4. flo 

a&i1u,iAaUota. Utn ill JOOJo~·i.. o~ ~,. 'i "W~ .few 

~1;til," ~ R.i. had. ~ hUltloq o£ ~ioa. IlW 

Coombs ,eo' ~ pelUvo ~Ue;r ~. ~e4 l.~ 

taaa ~u.t;j,n$UOB te:a'lat ~ flW~oD~'_re ~ 

8P~4i~ apecUl. GU' IJohaal oti ~ (4959' AaVG' Motrn 

that ~w _~olm.i.-iD aelUa ~M UilM ia ihe ~. 

1;;.;8' tOIt ~~e.l£i of bft~otiib 1& bQ"~.~U~UIQ~~.U.~ 

,. 



tile GocaM 'hS_ haa alar; \leeD ~ J.D ;p1&S u4 &08- ba' 

Ce4N !1 eA- (1.959) ~ me 8Q;i4ele wat_ wen ~1J1ve or 

nac1;c4 o.rU.3' €i' l.owtaitin. Ilecome pod"'ve ba tbis "'8'$. 

Bo'l1!le bNOel.lO~1.3 flQ8 ~ ~ llI' Schwiter (J.961) lied,.S 

\be sUa mo41ticat1a of '8he m1UaloimUa t~at. !hie 

~if10@.t1oa 6;P~ even superior to oompl~ Z.i.at1_ 

test_ !he OocmNtli(@ol waa ~~ .. ~"iMU_ ~ 

COlDP~' Z~'1OD tens-in ~ _ ~i.ael' (1961). 

He ~Aj 0134 402 -.mplea " w.l ~ taOOv-e 'Ghroe 15e·. an4 

eono.W4Gd $ba'& .nmUUe (il\iSainati0A8 slloul.4 be oond.w.C;M bl' 

~;~t1vn .@at &a4 Q~t1oa ~3 comp~' tJ.xaUoa 

WJ.tl:l ev1ew. 1;0 .yol.~ u euler a~U,n~:UOD 

'hte' Zor rG~1W1e Wie, ~ tmd. Kad1k (19') ~ a ~14 

Whol.e bl.oo4 ~\l~'Q1oJl -$~a' 111 mn1 ~ o£ 0.1'. 

Ji~parJ.rU.ae4 or oaala.M4 mi.orofJlJA~a aDtl coloU'\&d uUaea 

~~ Z-or 1ihi8 ~ .• ~;;OD ot til1$ teat wi. 
b~ _nun plate, bloo4 ~ ~, milk dnst wbol.e milJc 

plAtet ~ .pl.a~ Wll4 ~ ~, k&u iaUoat04 tbaf# the 

.t'o~ iAlS ~- ,il!N1~blAI ~-8~ purpo&es Sa fGU.-d 

Aa 1n.~w Iit~'iQ og 80.000 ea$lle h~ in 

CgeohOalOVf;ltiA iJddon:tJ b.J ~1e4 Co~ tea' (S$.1h,,Q6J) • 
. ",n~re 

.81004 seriW ~ wbel,,~ .q8~ b; aealu.~tioJli OOllBleme.t, 

J:l.waUoa and tt.1nS toe' •.• tbe ~ MG" .. tOUlld. ~~ 

"'peo1£J.c ~ wae reco~a'4 £071 -aCQnt1miDG 1;he neYl.a 

of ~$JJl&.1wl ---• .AlW,,!1." ~U'i~UQ1 of ~ ~ 

tea' '\IfU Jfoun4 ytWlI ~et"14J. b3 JOQii~eh(Ub4). .~QA 



an'.i~ a1x1i~ in. w.b.1.oh liO ~UDat..i..oa ~ was 
o_'&ri.t~ u4 baotel'ial.ee4S,meu'I waat.w4 uA hau~. 

lrom 'W1iG SW/;'pcM1oa ~ were prepal-e4 G4i _1ia:1De4 with 

1. to 2 ~;pa ~ flaoresc.ID laothi.oCJ'aDa'U ~.e4 

of' 1;he CODJUFte was speo1f'10 rOIl $Wa_ - boville 8ea'Wll 

ee-use anUbov1ne &loo ... .J.J.n eerua .. ~ on mieJ"'OSOO,p.l. 

eDfiinaUOA U(itH" Qlvavio1e'l ~t. pre~oz 

1n.compJ.eu, (,\lWiUboda was ehown b¥ z-eUow ~_ ~lurotiJOlSA_ 

of BNce13a. fhiS tee1; nqtd..re4 much 1.&88 u.ae thaD 'fiAe 

~'U..rA8Uon teate bu't td.tI'l 1me bel» og flacmsoea'l 

m.iOl'OffCOpe. 

Ir1 OrisSa, bov:1n.o an4 -~ ~oa1e ~ 

~ SIlU'Ve.Jed. b¥ $.1\i~1t1_~llJt ri.q; ea4' bl.oakiD6 

aatti.bo4N 'he"ta. B¥ ~ e.~u'CiDa'1oa t..Ul4 milk d.Da 
to-~, l?~ SAG Dae (190') to\W.i nactor ~eatap amGDg 

oattloe .in tams 1;0 ~ ~ between 10 to 41 »ur-~. 

wul.26 perc.. 1B vUJ.~ -.1;1tlo. 8imS'larl¥~~UQ aa4 Pat 

(1961) eaDJ.elO'e4 $t):ta f4 an &oats to blo~ MUbcd¥ 

'Gees NW. toWUi .. t the ~$2. o£ ~oton. wkt __ 

4 1;0 J por ceat; .,. o~r3 ~~~u.on '3$1;. 'i.nonae64 

$0 12 to l.J por C~B. ,. C'riJle bN-cel.lode ~ Q'hIM.1veq 

$~ _ 14 penne-o (1961). ~u.t~Uon. Complemea' 

f'i.KaUon ~ OOombS '9f.Ofie are eNrie4 em' on. .~ep tifJ.th 

orllllthnl b"oe~ ...... _ept ~ aflJ.u.~,Um. tilll.' 

~ ~W.~b\&t ~ ~u.~1i £1xaftiQa Wl4 001ii6lotit.l1A 

~_ flen ~-1l8 ettilifil,i-. flile tlil3e. ~iiaat1_ tot 



W(i$ el.so per.£'orme4 bJ" the to'Q$Hl1wa eta~ ad 8I'lUaeD 

(Pat ami P~t J.968) "i4fth GOm,PJ.e't;e ~1i wi. 
s~ ~u.~uoa 'kat eaoe,p. 1a tUDe Ga$8. fhe ... 1; 

.. ~o~ as ~~wal. Gil" inl&rt;ea4 of plain QAu..n. 1ihe 

A.B.a. &lIl1i.1p.A w&O a4~4 at t.O.& rate 06. 0.Q5 ml peJt ~ 

qQ tbe. Uu-e ooW.Q. f'Je ~e.d art;er ~ hoare ~ .:iJlaQDaUOD 

1Dstead of ~ .. 24 ~. ~e4 by the U~l~. 
com.£ihmen1i t1a~ion ~@s.1i ,pa.,r.1cl.iJ.ar"J.a in e&rqillttaGtlon 

~ ~ b~a1a,. Gt.\lz~ _(;,!l- (1.960) ~d 

OODgl,Q'Uiaa~ ccm,Pl.e~ aOiso~t1OA Mat ror 4eteetllaa 

aa1iilaof.U.M Z",.., na~ ~ oZ bov1D.e uNcallod,,_ 

Sevent¥ 0Ae MoWA poaJ.QW S'iftl 1S'.!Impl.ea were t~ecl __ 

the above _1;Al.o4 and 69 o.t' ~ iYw:e poei .. 1ve "OJ: 
~it1l;w.t1oa fieat. ~. the teat wa& "QO.iim~ £0-" 

sel'O <il~aJ.G gg ~~. :Ciiie ~$toOk 1._8 'lJ.me 

lhan .~ ~~"~Qn '*ol~" ~ ~, Z1u~1oa teG~. 

h~ (1.908) bas r~tl.Y »G1D'," ou:~ .. , hea. 1u.ct1v&Uon 

(fI6oc £oz; JO .i.Wl"'.) ,ea' waa W&b»l.ementGl. ... ~~Mr4 

t;abe '&e.... 00 $.1$0 ~c1'U..fi.e4 p~'~ teat was. 81&.P~tal. 

~ ~,..h ttui. la a t'am ~N Bftcella po_1;1". q4 

ae~t,iyti) ,animala 'i'ieft ~lJf; 1io4l.i~"'el". "e 8~d _" 

,., ~e 00$ v~ ~_ ~ to <i~.01; &U. siiima1G.a. 

a1i;v.UoaUon oZ h~. ~oUV&1l1on ,,~ ... oOQJ.Q cluted 9 pel' QeD' 
.more ~t;or3 ~ wJ.'d4 .~~ '0. 'iq1;,. I~'o an.ce..ua 
~u.'in'_ we,re ~rche4 in .. 'lIlt' of ~. __ aY4e~kar 

ad. ~~ (lfl69) who COWl.ict4~ eoI.'lb.iAe4 mil.k .Q1'i.4 ~004 

S-esf;a ~~. ~~,~ .$ J~»~ Qba'·t~. ~p'lJ.aq 



me1iDo4 oZ La.·~. owltl .- 80ft the 1Wae. oZ fil'le te&ir&a ... 

2 h.o~. heIl_ milk ~ tea, cevld 1)e._ViDi~ _-

m &0&'&3 to ten 1ad1fttlUl 3rdmalt;l> • ., UD~'ioa 

_th04 'f;b.e DJ,uJ.u.~~ ft8lll1l could - kIloa iA 15 ad __ • 

~ lm WU fou»4 to avoU ~ pe$i$1ve IlIiWi ~ 

~iiJaU_ ~c1;iOD$ Q,l&e to d1serepallOtT of' 1'&1; q\l&\l.11J3" &D4 

~\1aAt!i...,. in m~lk. 

A modif1cation of 11110 iJ~ a~S1Datio.a leaf; 

as peDJ0ru4 OIl the IU:ter paper 1W ~v !1!le (.1969).· 

One Voil OZ oovUle ~~ ~ ~ 4rop ot' OOJ..ow""$Cl "swcella 

_~WQ" m1.Xe4 oP a Osse .,.lu-.e ~ .f'.aI.le @OJ of JI'd.ll;t.t.IW 

\taS pl.ace4 _ tllt&r p~»er. DUi"!&t'..:n'& p'&teD18 of ail_Ill'll_ 

1lli. r1Uer pa~ d.e~e4 QA ~ pre~ or abaeBOe of 

ml~,,¥.tO& of u~~ or~mna. A ~ blwa ceutze1 

apot w.1tA a ool.ovl,e:$S s<J.%T'O'Audi21S .. ~i4en4 JO*1Uve 

.a Aomol.o6~ ~" J)lue epo't .1lkiI~Uv~. fhe heul.te of tw.a 
m@1Jho4WGI'a in. fIIlJ. ~em~~ ritb. tlt.Q$i;.il 01 1ile ooa;plem.'9a' 

l1xaUGn M4 ~$~1i1on $i}$t$. i'1th 'fib.e tUtor ~90"" tiw 

nii.Nl.u wen avail.t!'.WA ill 1 to 2 ailnu:aee snd. .. ~eUb 

00\il.d .~_ 600 $~ ~lea ~U;. A& Z'aj)Orte4 __ 

Patlwk (1969) a p:-e(d,plUt,tOA r.cfiiou is aJaG- poe.~ ill 

"rtlLceJ,l.osie. For th1"* b&'>Qt~t&ble w:;.wr fil.~ -u..c-
~ be ioolate4 fl'Om ~. s~ 9traiD:"" Zv ael 

ppcipt'~UOD ~ot10lh ti.d..c Si5irV'!3$ 6l:} aa udtiUcma1 methd 

f'oz- 4U.t~nti1atloA of" s~gU10 ~ noaspecUio ~~irut.. 

.. 



A ~ o£ .~ aeq~ GZ 6pp~ oZ 

~lla __ v.~ ill C6l.vea W$8 ccmdUote4 e" 

1\Qa4aV01J' aDA OAeld.ehey (1969l wlle -~:.i.aete4 __ ~ 

o£ .. Yd .. QD4 W~O$ed. otAor ~ wi.t1l v1ri.ilent IE. 
~. Bl.oofl ~J.eo ~. coUGe.a" GDM a .. It f .. 

a tie0D from __ ~p. ~ ~~Ue ~1;j»jU 

~~ ~. ~u ili two ~~. Wl4 tile~bJ.e ~l1"in:llU 

~ehed ~a;k iB $U to ~ --. K~$ila el14 

~eVA~ (1910) t:0W14 ~" aa1uUJAiu,. b~a;au1iiDiu 

~ oompument; f'1~rtr~ anUboQe.sapp~~ ~~ 1a 

iDf"eCl$@4 aa1mela bU-G ~\&,,~n1_ ~p~ ~Uer lD. 

_o~._ u~mt\l8. AU 1ke thJ:tee ~ _ .*i.bocilea alao 

persisted. .lonpr iA ~eoted. aaUmlA. tile inOiRd 

ha~t:wa;1Q;tA .ttiJaU Q~ct ___ talem ~j.&'le4 of' 

NleeP ,,~o3~ 'wi'~ a V1~"e acid. ek'i;nos d 

,tr1~ ~lla f)Ci~ ~ ~ aU~ thea to ~, Gill 

.Q>~ u.1; 40uble ail.oAt;.iOA. ~~- tiMUoa tea ••• also 

DEiu. Vied on ~GI" b1 bghov m4 ~qf~y (.li10) ~ 

~ :f0t.mt& 'to be 1i!qW;~l.1¥ hJ.i.a.bl. M WAEt7 ~u'ioot1_ ~. 

J.ttas (1.910) ~ obuw_ tilat Ul~~te 

an~.1bOdj.a8 ~p~ \dtlUD 12 b~ o£ aa~ 

~$.~~t1on ~ ~iatG4 gO'~ • give .,~ at .. 

iro;:~llllQl1ontJ!l, ~" fiaA'tibO~Ma OGRil4 be d$$eote4 bJ 

~t1alobt~ t{k4Jl$~ iWU~bul:Ui ha" ~ el.fi. be ~,,4 

"0 mil. ~'8 ~ ~pot""04 b9 ~ ~ K'Q'tbak (1970). How.VQI", 

th~ re8iml.tB o£ ~ 1l~ ~ ~ ·,,~e~'o q~ u-.4 

t~ .. t~ .. ~. rg~ ~ntiGlObtilia 'k'$i ~ ~, .~ 

p~~e~ bl j;~U (1911) \ri!O ~4 Mw Cooml\).4i hat, "tttl 



wbe¥ ~le_1J:' fiatS._ ad whe7 ~~Uoa haM,. 

~ ~ Coombe teet; Wil8. ~1dtal8 GlQ,penor to whe7 

~.j&a1lJ._ test in ~. A OCitTelA'Ua "' __ ike: 

~ teo, sad. an~liUa ~ was ·$100 ._tied. " 

O-Reill¥ 6D4 ~ (1.971). zae $~ "..,1_ 
J?081Uve W ~ fi.e$' ... ~ G\J.ao positive 1;0 ~ 

~~1;t_ tea' _" no1; to tile -~ ,,~. 

~Q 1n4U_tiDs tal iDOO$ploW u.~ 41d. not 

take ~f; in the osr4 1;6a"- 2M ..,. 'leat5,iimoA as 

~u~U_ eM CGSpleaen:, t .... u._ in eViu,n" 

speOU'.18 f'o~ t.NCello$ll:.l as ZOUiWl tw laetuw 8Il4 

, Khl"l:StUonv (1.971), 'bat the3 eketH £ __ ~r ot 

ftaotiOftJ 1a ~:;;t..e1._ - iJl.oocl eena _au. file same 

, 

. aathOl'a 81ema wi.. lvaaov(1911) also pel-£o~ Ji.BC tee, 
on the b.loo4 ~ oZ ~. Ba' ,p.zermillS ....... _ a.o 

, 
-~ .ta:re~ ~ ~ .. 296 ea~1mtmklq inteo*-, 

..... ~ fim.- _ tao ~OA 1.bait , ... i1Uperl_ 

'0 aalu,UMttoB ... 1m:G iDfer1_ ... ~emeat i'.laaUoa 

~,. a. ~ _~ (1911) ~ nWlJQ4 ~ 

fta1iloa taea'l em. .viae euua wi .. Iiaa tut -u.aea. ala· 

ten (C&e~ ~_ fta1Wa.) oteote4 ~ ... ~J:' t4 

nao~ ~ c~l. __ ' nacu,oa d4 ~ ~e.1) ... llG4 

tile ~VM·~ 0& .. _1101., of ~~. fM .... 

~ lest WQ8 QJ.eo ~ io aerwa ~U.f;1oA ..... 

(U.{Q~l.&lH $Dd. ~ (l.971.) Uo ~GUIl4 \ha$ _VI __ 

almo.' oe eq.i$l ~. Qf the two M~ .. '" 

~toqlcm. e~ _~ a~ £_ 1rU1& .'. 
~. " .. zeUD _~ .. tQlUl4 to ... ~ri_ ~,. ~& 



anA PQ~ (191.1.). ~e;:;on oZ ~~"_ anA 

oomp~n • .timt.1 •••• were also t.\cme wi. Boa liep&a1 

~t ad ~ 6\Il;i.sloblAJ,ia ke' '" Pile' !l1l.'It12) 
tm4 ~oa (1972) &Wi tile la;ter td~ wen"J0ne4 .. 

$0 l.leeupenOl'. ~ eup.e~1~1.~. ·fihe _'2tilOO~ 'hat 

ooul.4 lie iilW. ~. tool. tv%" ti.ffe-ftUtiA~ vacc1DaUeai ar14 

-~ 1nI'eo;ed eaimeJe. 1Ii vaooina'tfe4M:t.m&le. the 

u'i41ob\llia ~ ~ ~ ru:_r 1B2 k¥a of _o~Uoa 

~ 18 nei;~ iD£ec1;_ QI)j,male l' peraUte4 loa&elf 

(Doh ~ LQHllea. 1.91J.). 

A "''k'U~t1 .. fllfiI'U104 -.0 -t, ekO ...... ~ 

~ e10w a~.u:tiDa"1on tea. baa been ~ _ Laacbke 

(1974)~ A l'es\4l.'ia slow ~tin&'"a Dii'C ooulA Ito 

Ob'hl.1twd in flve m1n~~s b3 CQl1'lrU~ the ""~ a1i 

2,000 r,m. ~ metiiOti ~i."e4 woll. util elWra\i~ 

~~u. ,~S. ~ ~~~ .a.Utm "'-t. au 
a~liAti1la<.ttu "la' 0QmbiMd. w1a ~ .. 4UfWlWm coa14 a1eO ~e 

~ to t1ia1W~d._ ""wes IE. Ma&!Ie.!&1 &Wi IE.'S'!&! 
iat~c'10n8.fM £ION ~~ J9~iUve 'b3 a~t1i4a'i_ 

'Sea" wen ~ •• t04 bI .&Ql. ~on .... \lSi. . , 
_-:;;;.0'-

polJ~ e.ar.~of 1£. iI.!.&*!!mi$ ~ I£- _-bi' 
Gel.ev (1S14) ~ I' as .foWJ4 ~, &U tae .J2. ~ .-

p~l'~~ l.iD&8dth It.M*!!H!&I bu.' 0DlI a ~­
lPve p~c1»11tat1OA ~. wi'til 1£ •• 111 iAU.tiD& b' tile 

at 
IU"eOip£~Ua_ !.vitk 1&. __ ~ wen ~Uve ~ 

!£*sDl ~~.ioA. jOJf~. ~~UOA. _~UMUOJ 
amp1~_" t~U_. mUl r1q ~ ~-e1 41t.twdOD '$e.eb" 

J?aD4~~ u4. ~~ (l974) lW._ ftoommemle4 ... 



-2.-4-

milk riD& te., CUi be ~4 _ a $1ppU'ti.ve test t_ 

~1iina~lon 1.."l mUch cowa aM pl. clit.fwit1._ ill _ 00_. 
wld.l.G "ee'1n.a pnvaleaco ~ bftoel.1Qid.s 1& ~. of 

ila17Q1l3, K1&lS~U1a.!1!1. (151j) ;to ... .... .nsctlor 

peroen'~ 1& ~ waG 22. 7~ u a~_ 1..81£ SA __ U 

olr~8$4 tal'me. 1he kill' reaotor purwD~ in mareswaa 

3W1Jp1eiowa tOJ" liOD8,peOU'lo1t3 ami, _em·oft, .u.e atl'lhOre 

nave r~o~ $h6'l ·Gba oo~'r$la'.iWl "t~ .~ 

a~"1_t1on .an4 .b.ea1t iD&oUvaUon lea. h u~ 1D . 

e-xpo~hll" bf'eo'l. animml. aet"on &Q.J ~ 

could 'be ~ t.rom Mt~ 1ftteote4 @i.llD. In .. 

a~temp' b3 1111_ aDd Pti~ (l.915) 10 ~ milk !'1D& 
. ' .. the~ .. . . 

he' to~ Uj$fi\ 1ft UltUv1~ OOW8"eVol.W4 tne H~ cl1l.ut;loa 

tea1; wbicli ~re4 W0ll. nth a'lendaN ~be " •• , so .fa,zt se 

·thebl&b UU'e fir. -il1~S were ocmc...r.I'1e4. 1mt 'teae 
variat1..on J.A UU'e OZ liIU was _ftc1i. Wild. l' was 

oonel.J;t4e4 1tllat ~ coul.4 i.~" bs WId aa a ft .. ut1J.a.e ~t, Z~ 

1nf11'f1-.ilml. Haimal8 1D Y1J.le.&e oOD41t1ou. ~ tormat'_ of' 

bu.~ton AiR 4090&11; W&8 sro~r4e4 as a JHit1vo naclt. 1ft 

lBb.eep and. .OQt:ill 1:$. Q nttB in COd an4 ~utt'~oea were t. 

btl 8e2ln0he4 ~or. 

aew~ 0';'£ $~O~ 'e~em'UI'e. ft~a_d 

Zree'Qi~ u4 mel.~. ~DicU attn_ aa4 U.f. 1~'s.. 

~a ~ t.lue of ~il~Uns Md 0GZr4pl~' fiairC 

an~l& ... e1itltid b8 KYat. (1~1') iW4 Alm ~11. 

~ eoru1~ o~b1U'" ove~ fa lon& pel"104 1D U~ 

of ~1.l'iDa~ ~ OQ • .1~. fbioa aat~ in the 
I 

ld4CMti ~. r. ~t'~ua.e &lO~ .. _ taoQml'til aP4 



~ect1_ U~ ill t~ ~ti.ns.~oa tea'l 'Ule 

merC8i'$Ge~ol wet .. been 4e8.erilJ&4 '" Altca qd. 

I~ (197'). flliG· ,~1t WiD ~_ O\i' jn Jl'esGnee « 
~CQp~thanol. whioh inaoU.'. mG'OSlilIlWlOGlOblAllxtll ani 

~. Q$ an 1Iad.100tor OZ m1~~llirw »~n. in 

th$ 8er=.!fhe tube ~tiMu.oa '\jISt c:m eU1l¥ " 

mo4.1t1.e4 to ~ ~lOe~o1 teft, 1DcubaUoa aM 

ftOO~ belli§; done 1A ~ ~ Wfq as ~ ~ut:iM'U.oa 

~t;. 

__ ttee ill!1- (1971) '-te4')'9 "1'WIl ~l._ 

posit-1ve for CoombS t~at at mo.nthll' P.onal.$ ~Oll , mol1tWa. 

~. ~p'lOet1'uwo1, rlV'~. oowpl.~1t t1.'1oA QiUl 

aJ.ow ~ut~;ioa t\i}8. wen u.ee4 'bl.ll ~ Ooombe 'IoS$ 

wu toWl4 ~P$rior to all· .'$hozo -$'-. Ia GIl a1;tem.Jta to 

f1D4 a -u.1iable ~&£ca1 flee. £v Wf.faJ.oea. IODl (.1911) 

triGU G'~ri. ~. apU pk_, bl~ aDUb04l teet 

aa4 ~teAe4a's $Q%'fafi f'lxaUcm '-eat and mSlk ~ teat. 

OA ~so~ ~ ~ •• Other tftfita 1nGl04~ ~ :s,po' 

... ill oi.ti~~ ~ ~l.e8. AIR. ~ ~- BIl4 wbq 

~. btl' the nr.mlta f4 vtt.rioW;J t4!rla. oo:--hl.a'M6 well at 

~ U~ w1. QUwr.~c£d a' l.owezo UftrG$. Pc_ 

oat'$.le. ~ver. $~1'4 tube we' u4 ~, n_u._ 
1;@sts~ towW aml'lBGle __ ~ e. &1. (191'). !be 

a~ ~ 'va' ~w lJ..1" Zalae post'l. ftaO~icwslJl 

.. te g4 8" ia _eep u oom~ 'flo itl.Gw ~14u.aaU_ 

eni ~~, tlBUoa teda I.D 8. Gmdl OOJMl.llct ___ 

hpl~u1011 a fl. (.1913). ~eDfo"V' (1.t71 ~a_ 



7 .4l.6 ~04 ~l.ee groa J4 sheep &a4 4 aoa- •• ~ 
int~~la 0VlW a ,per104 or 4- aeare ami l:oWl4 'tile Coombs 

as.. ~ be the bo.' Zor fIl.o-okiu& antJ.bG(11ea. ~ 
" ~ 

!l.!:!- (1950) tried OOWltm~,Jl"tnp~ .. 1'0 .. 

4ia~a of bn.o@l.l.osis In 8ee,p aA4 OGm.ltan4 1I1d.1$ tea' 

w1t.k Bose ~l. p.l.a- aad a~ a.s&W.1t1ne.Uoa. $eah 

aa4 ZO\Ul4 $bat ~ coua\er· imwmoe.1G~ia tea. ~ 

tile moe" aeultive ~ the 1;hne. aaea4 l1Ul4 1&1im (1.980l 

£ou.04 eomple~' f'1.KaUGB tee' to be the best £or ea1i'Ue. 

FUwd. u4 "_'l.981) GlWa~M4 '" aerum auplesfna 

.wee 1;ba't; ba4 ,,81;0..,- oZ ~u ad ~o~ 199 ~~ 

poaiUV$ ~or ~J.l.GG1s, ~ 10 tor salflQiieUOfiils. 

~-!l~' (1.981) ezamille4 994 'b1oo4 aaa.ple8 b'OIIl caet 

1J4 hom .Pi. tmf1 1.16 tl'om Uee'p -~ --ltJ.J positive 

.. dOUb1i,fu1 ~t'lI'ne _ -Us\o'Oulia ud _napHetiluo1 

ten" uA .iD $helJr opiDioa ~ -aaUft w ~tA Mata 

~ CfiJlSi~ _-.Uve , ••• Ue ad »iI8. /a 

.xpe;ri.meD.~ W~o.G4 cow IJU 3"'tia4 p_iuJ1vela • 

I&)Ok d. (1961) _ .~ liakoA :lJrvmiDOson., u~ 

IUl4 0 .... ooaveauo~ -~ .• 1 •• _ t'0WiA 'Pat, t,be, ,eat 
4¢1iect04 utibOU •• two -~ ea.rUu aa4 J. _~l&"'. 

'$~ tile OQAv-.'101i&l me~ ~ ~ *,").u"1ua'.t.on 

-e1fi1;_s ~ ~\i oa m1ROU~Uoa pla'd _ Ueft 

.I11l- (1982) ~ ... Yea tilllo &a4 labov. 

S?JJW~M It¥m tYPWi9I 
LiMr e~~ bJ'CtIlw ~ ia US" t. 

o4UvaUoa d ,~ .l'~. ~..u.a ine1.-. 



JUbD4 a~ and &,»~ 9.dil'. Btuc&lla o.'.,.nliGa caa ~ 

be <mJ.tlvatd 1ll the ,elk sac ~ t'oJirWiaed. OJ!' tatQl"UiSsd 

.~. :rh® org:.m1smta an ~1C awl cml¥ k-!l:U!dli h\i.td.Na 

.10-" CO2 tene.1on on lllt~a isolatleA. .~ are $l.ori' 

sro~ eM ft<i~;J.n £h.b_'U '~o 20 u.a,a tor ~~ 

ieolaUon and OWJ· _ two dqa l'N.bee~UGnt;q. fhe¥ oaa 

d$o ~. in a t~~WI'e o£ 6-4,°0. De ool.oniee an 

_U o_e~d on ~ udUqu14 ~ iJe00JD.(t8 ~ 

anti BOilac1ilO'WlJa 11,.. ~1eola1i1_t ~oU_ ae4ia . 

OOA-lni»a ~ tru.14 sn't1b1.otlce ~ WS&fl. AGI ~; 

~ 0Vll.1iivat1OD. :LA u-tU1oW me4ia ~ .l.oae or 
1'1 mltiseA ~ weakoDi.rl& o£ n~&_t1. ~he or~ .. 40 no. 

,pJrOiihloe exotoxiD neither their cubob¥dhle te~_tloa 

18 CODep1QU,OU. Soa aua1il9 Olll¥ .P~ .~' ~., 

1JJ'eq 48'" 'G.lNa u4 ~ miva,. to at'bt.ba. AIJ ~la' 

- \l94llJ ~ ha$ ~. Ulat 'tYIP~ ~ or a~w 
pep~ ~9dlWA wae _U~ao~' tor 1$0laUQa 01 anoe.u.a. 

, / 

De e.lao. po1rl.. O~, ~fi imnmoehLUo .. eUOD, o£ ~ea .. 

:1DZkeAoed _ tU _ of • _4ia .8D4 ,p$lji'ue 00i~"'. b:tbl.&!r, I 

(196.), ~ poiated _1; ~. ia View o£ tile P*d. Of; 

oliAl* ~tome ill MSma:lo .. 18 would ~ 1)8;'- to 'fill' 

ue1auoa ina the ~s1~a.Ui' p08iUYe aaiaal .. 

180la~ ~i .. -.a be ola09U1e4~, ~ 

p~ D iSI ~,@ific kor: ~ru~ cl.a8eU~ooU .. 1'ol1. lQD8 

aimGe'taadal'U M~ of GUtt'eI'MUe&Uea Of tlt» ~. 

olaidoal. ~ waG .. _e inbUliUonUiwlu.,.a,194l) ~ 

an4 na~ .... aoa,.Oi.UC ~ (It8Q4efo~tA~"). AA 



.-hemp" to phaae "'ape vario_ ~t~ of ~lla 

1sola1;e4 f'rom oatUe, but:faloos • .sheep, 40&1;8 QJJ.Q Jia8 

was llIt\d.e by Biwur;l1)WU)i an4Kr1~1,\l1.'W (1964) _0 ino1wled 
1\ 'fI -

9 ~$ 3lid 37 ~lla $'~ in 1iJla:1r study. OU't ~ the 
, 

)7 auaiDs -24 were lyse4 "all phs~ wh~as otAQr $fiJ:'aiDa 

showed ~r!"0g~r 11$1$ and S"OQ_ fiI.ria$18 shonafo 1Ie1s. '. 

Seu:l:tlri.1;JO£ Indio $~ .. OI1qothe_~Ue 

a.sents _8 tfIi·e"letl b¥ KrtehnUlU"$1 aa4 Veft!llmel (1964) ba 

PQ~ Ust me\bod. \l8Ua II aaente 1a two dSl\lUODG. 

~I'" &U s~~ W~h'eeted e.ad aU .t theJA weN seai'd:slve ...... 

.. cbloro$etm01ol.1nS t '~traOJ'ol'lne ea4 o~~oline . 
I 

- aad ka~c1n.- S'r~a were ill ~_em1 fi~~"Q 

Q8lf'~ and. penicillin. 

Brucella b10$lP~ ;are·WlUell¥ W'.t~~·tu'e4 'b8 

~iI 1M1b1Ua, CI'H8 ~~$i.on, ~. l¥a~ 4iWl 

me~Uo ac1U.V1tj.-6iJ .. !Tom O~ !!.- aboi'ttl,$ \)iotne-Z 

aa4 1£-M9f!Wb-'!f!!.1~ ~ wen bo.1Jfa.'h4 bJ' 1~' _4 

:Pw-d.~ (19Q9l, Barl1e~. hltiDB (1.'41) bad leola$d 

AI» (2.A~ua't;J e~ o~ liftoel.la :rna oaeeil ~ uortiora 

in Qa"t4e of on.ea. ~aw (1,61) iGolate4 31 ~ua 

a~ trom eca_ 1ft JJWl~ab 0._ oC ~ l.O wen IE. 

f.llO£!!S bk~f"l-.. lqu1W ~ a~~ella .~-" 

uola'$ea tna milk of ~, ~. f4 .at,. ala weftlE.abodll 
W.o~I.llet th@-~~ QO.O.o1Wieu. ffbQ., 11.:&"4$01 O~1Qf ml.f, 

~ ... ~~i'CA." idaota4 dtb i!.tiWl~! -or I£.li!"hn$'~. 
Ple a<i:U_loa of eJ."3~1"JI~ .. ~l'lIIW .ea.a ua 

arona eUm~t "' Q"n~.~ lor iW"'O(jJU~$'GtlaiJl .. lt,. 



KeppU (1967) if ... tu1i. ~M1 .. 1dle ..... tat1oa 

o£ ORe ___ alt. peat m1 ~ GUll .. me«:ia iuiW.te4 

~ of ~ lot. ~ ~ wenlliimuiAW ., 

U4iUoa oZ ~W iD~ujill. the ~ $~ ~ 

0,,~g. 

_~ eeI'\1a oaa. n aMe.4 to al"~ 1;0 

_Q~ ... eaeofJ og .., ,.. ia ~ aB4 .-a.' Sa 

__ .'lIe i8 8 ooaveAiei'l ~ Z-. 1801$t.l_ of t.ba 

orlJlD1a.. ~ »OId.ti.w _ wa ~ ~ ~or .vl:~tlriDS e 

.: .... (4906) isolate4 SO s~ of Bfteell& ,t"ftHU .... 

aa4 J8 a~ ~ skoep __ mlk cU.'ion .. AcooriiAa _ 

,.b.im. poolM ndlk gam b.eft8 ~ UoftiOa& WU'e 'ffWJI 

llkel.J 1;0 --- ,poRtlve - cml.1ain .. U to .. of 

$he stft.iM iSOla". tnll Me. ~ &9&* ~ wen 

a.-.e ~% aid I'&Gt;. -n,~ .. HbMti. wbia 

, lncl.ude4 nll .. J bi0tlpN. BiQ~ a. AotrIeVOJll. \'VaS DOt 

1eola~ from ._,p- .... ~ W.ofW_ .3. 'WU iII01at_ ~ 

1iI.I.e. ~ OZ& vU~ ~, ia ~ _ lil'1lakv. (1968, 

lfIilo Snr<$O~ .. ~"l_ ~M4 tile or8Ud"'.IE.~1 
~I~ . .,. ' ,', . 

_1~18 1nf$Q1ls:~p ~ pa'QA~t; the ~J4 •• _ 

o~~ Iad1eD ~" ami ~_ .., a ~ iD~_ 

(II iDf.41JiG .s.- Dr.~ 'lUG $}I' ~ al8. ~ aa, 
.,..14 (NetbVt 196e). ~ec"iGB t:rom ~ ad ~ 

"$\1~1' ,.. 408 'to 00W8 ~ Wh.lMG ~ the __ " 

b~ ,ve ifife:oIM wltb. D~.a.bQ~ iaQ$fiuI'e. After. 

afSn.q,~ e N~'" _1t;,f~" k~ (1,91.1J touaf. 1aIat ,a" o:t .. iDf&oteO __ .~cn~e4 ~'J'i" OI'~ IA 



~ir milk. SeJDml. fIE au. ~ Iml.l.e ahwl4 a:AGO be 

ow..~ as tb.eft u»ossiblli1i7 ~ i&Ola~ -rnisme 
gnm 1'&. IGOl.al1oa oZ 1£ ___ bio~l li&s al.ao Men 

re»ode4 1'roa ~'is " ~tAinaa SIA4 G\il;_~ (1974) 

wbO alaIo ieola~ wSU11~ tl'OBi cows -.. 0114 boa .. ~ 

p~ta tA\III4 3$OilfiUth conte» .. o£ .f(lew&' 

J" aad ~lQ (1"') s.-'1fell.Pte4 1$Ol.ation bee 

vaco1M&s4 ewes. ~ .. _ ewee were "taoo1De1le4 w1tA 1£. 
!!litSM Rev I ftO~ aa4 a.'~_ rcr lsoJ.a'1. 

/ 

zauetl. oali weak ~\\'ina.1oa U'lna peHd.B'Ce4 ill e .. 

u a ft(iiJb..ale.U'- of vaco!u'J.on., sa aacl ~(l."') 
,. 

ave ft,porie4 IE-Medii .tJ"&1ae ~ ... 111 - $~ 

og 78 stJ~ of BruoeUa isolst", Zlfola 4U.f __ "s~ 

l'rom Ia4ia ~ 196,.70. the;' baWeJAOQiim.\eftd 1£. 
~ .. bio~s1f2,...s.4.' •. 9 &DCl1E.1!&!~ . :bloQPM 

2~ 1 11:1 In4ia.I£.!!fJ..!b.io\Vpe 2 was lsolatG4 f&~ .. 

h~ • .p1& .taaa iA f8m11Mtm b3 ~eatIm .11 lI:,.(l.96O). 

2!h18 gam ~ h1&k pen~il~ oZ smrolO4ioali. nactOft) 

... ~ p,-_ a.!d!!rttM, 3~ 8ft alaO betm bolated 

£I"D a ~1t~ Qa-Uw' ~ DI' Bwllacbwl4.i;al'.!1 il-(.l.9il.l. 

'IiN.setNa 
~tt1e. SiGA-. ~,pJ._t Js.o.raea.~. ~f: 

~. eu andreA.- are aeoeJ,lUbl4a ~ iDteoU .. a. 
A'~ ooncestm;loa f4 ~ in .. J1aoea. of .'G. 
U ... ' tJrs..,to1. A,,80riiOD 1& the ... eoae~. sampMa 

1A Ijjl'll@f~. Dew.., h lAu cd _lie q4 n ... a. 
tia~ mq ~.e ~tD.. llmniUo, oJlClllUa Mi 



ep1tijArm1:&le. III llorees aDdoamele, 

~ a'ontt" eIIIt1CuUa aDd l.$m·l51ttlde eeinG 1ae 

ftGt4e ~tOM. ~. gere.lone fdli aecNilone .~ s1* 

u1Jnti.le are 'tU sourees of irlte3110a ( P7a1;k1D ad 

Kl'iYOaheiD. 1980). 

JlWlit\S l.$boraloZ7 avSmal.e. ~pSsu the 

M:iM1 0'% 01101_ 1a whidl ·tibe ~ ~. £01' J IIQD.th6 qd 

a. ~ 41_ etlow~ l@slw.w ira. bonee. Join_. ~ea 

aJi'JI4 183-. ~ tile couse or 1ale d1ee~. ~c1aUoa;, 

ekin atroJb8. %au .~ ~ awl oroh1UG 4eYeloJa 

(j)'a'&kiA atl1'tri.~iDf .-.!&ll-.tile ~~ $uwe 

ftQciLOU in ~~p.ip ap~ • be G$me 1». all e~. 

·fAd'e mas ~ ~.l«eRble V'&riatia 1& the abll1Q o£ $he 

CiJ. . .t\;.~. .tAiu to l1ro€i~ce l.ee1~. l!'&ot;al. paeumcm'kl 

1JJtJJ¥ ;he~NqU.eDt coa41U-. 1D abonG4oa1vea. Hellman .t!!!l­
(~!;2~) atwas.e4 ~~$&J o£ U4ti~r _4 4Hcnbe4 

4e6~rat,i- M4 4e~wamaU.OIl of ~. 8A4 cell. 

0~to In",o 1lhe aojni oJ? ~. :he »r1m&q leei.oa 

oOiW-i.eWd fd '" ~1e cie~$" 4Nld.o'theJ.ial oel..l$ aD4 

:f1broW.as$8. 

AD OJL~1w &~ on $M J.)aabopDef4e of' 

Bnw~ tlll,PQAea fOl! ~tH1 .. OWiddte4 __ 1iu.4~ 

aJi4 ~ (.1929). ~ ~~. 1.n41~~ la., ~ the .~ 

$pI)01M p~~ ~ - ~ lm~.in bifte wbi_ 

I1~Jir ~ .. , .. ~s hd a £Qtd 'h"uiI:laUoc iii eap0~'U1 

~ifta • .fer ~., 'IilIe. ~~UoA to~' ia 1'$lJA,l'I.1fl 

in ne- bu. •. not tOi: ~d.U\ltil b1fti8. ~ iNl$U. ot •• 

w~ tza taG iaf"-' It:ll'4 18 ~t uttlCQ1' _ 



l .. · .. I I Ii.--.. ! l ~. 'I· ... I. I." fB i r.·· f.t 1:. l. :.~. i. .B. I !. I 1'.-. ~ .3 r f I: J\ I . b ~. 2. . s- '. tt i Ct. . ;! i Ie. f G t .!i fB ~ g ~ r ;; I IE ~ i!.1;t .- D..~ l!t ~ ! ! f f Ii ! . .. to i i ~. t'.. Ii 
~. t' .. ' J ~. i : t I r:.. ~ I. . --! Ii.' i .. ' .. f i." a 1 .. · r .. ..,. I ~ S I t@ .. : . . i .~. ~. . I ell go.". a ct f to ~ ~., 5 

I. Il f ( fi I ~. ! & I ! ~ ~.. & f. =.'1. H.~. i. ~ I ,.t.;. f f ~ 
lo.!F.~. i .. ii.I .. til.!. il. lf• ~i .. !t!f( ~1f!1· et. ' 

I NCIJIIII 2 it" ~ Ii iii 20.: ;r. lit 
i~ = i a i a .~ ;; a: ~ pI. t' ~ i ... · I , .. ~ .• ,! ., i . r 

~ti.·J··.tiii~!.~l 1it.e Ft:ill 

I,·, ; i.·-' i, r It· i : ~. jl. J '~'. r,lt: , ~ til i J I fl, 
a. 0 0 C f\,1 fit. E _ ' i.,. :I e. ,. M> e I: ~ 
41 w. 1:". '. til'! .' 0. .. 1\. it. iB ~.,' . 111', .. ~ '1, ! I ' .. c. : ", ;. fIl '~ c S ct I M.l'! u ilr!lfJf~11~i·t::I~ vil_. tii,:;;tr 
J r g i i ~ , I t ~ , I · ~~f I f £ I i I" I I I 
&,flifr't!ti 3r~ .. e~ 'il!~.;f" 
! I f fjj I i Ii I .!! i~ ~ .. ~ 8 • 1 .. , i ilt~l ,... f 1,-, 

l ., 



case. ·'the • .-tol.o_cU aa4 b~emical ~. iih no, 

~ ·14 Bftcfit.l.l.$ iDteoti.oB 1A animals. AbOve a.a. 
~n _8 ~i:'1Ye n~ to .... £o,rma1iiOA o£ tiil,JecU10 

~UDiD'hJ fhe~.i._ Juices. the u.eau l¥8OaOae 
COD:'." arm4 q,WlIJ.1Q o.f cU.e~ pro~ haw __ theu peAe 

-
'0, pl.q iD lh\loelJa ~"1iioA be_Wile OZ 1M .;f&e-..... 

ideoltoa JJl mea' -.ueo .~ W'oup. oal. hQ1ie. ae 
AOftlBl. *"peUiva AM GO'I _.i_o_rial @ff'en ~, 

k.a:!i!2dM! st~.1g 88 r6ROde4 __ ~" .!1 1l-(l.961). 

n..e saU_ 001Al4 Itall 'ih& ba.~ ~Ur 20-24 Mve of 

""$UI'$. ~eD ~'-'. abdn8Ml ooateat.aa4 J~_ ~ille4 

bacJteHa j..a lD-JO msrm1ieS. aow".. JGIlOft&tioJll1Qe amt 

bu.. weft m.tl4l8 baowrio •• tlo. "~ti6llr.~.~ 

19 vacciDe tive lillea a1l 8ia .. the ia_rvaJ. - 1ilQC&ala'Gloa 

o£ ~1; a~dI _&ftIl1 fJIID8 ft~ tile 11'& .... 
. . 

(L) ao-UViV Sa 1abe blo04.liv .... splGea .. braiD, (GIteko., 

1961). ae b1004 1. UUv1_ ft~ .a~ iD. t1ve 

'CO ~~ d&J's wMrea8 * opleea .aa4 live L 40'1.'_ 
.. ~ ami 'GIle .~ J. .aoUY.118 Noarae OOJ1ipl.eteJ..y 

au. ._i&Jri8 prollflu:ottorl Sa ft~oue ,. ~_11. 4eJMU4 

4$ UetarJ' J)~teiD. ~eh !l.a. (1967) hB-kt 1lia' 
.PHI! ~~1iI pro~_,* Q$ ~tia ftQuoGC!l ~~ 

pro~OJliDnta ~:.: " .. , _roved tAe -.~_ 
l~ottGll!f ·ltle~~ uo. 0J'llJ' 1m»nvd UUb04J ~oU_ 

bu1; ~. P"".wei Q, »"_OUOD ~. to.aS8e;J:Z$.o" of Uv.in& 

~. 

.lD £..n4k ... __ of .,WldPd,,~~eOtdT~ 

,. ., .p44~O tom ~, ~ .,id1<iliUtU 4\&1 wit ••• 



WaD 1mr$.$'t~~ b8 JtulS#lrest.ha 6D4 ~ (.1918) and. to 

~1r u"~t.. 1iilq 1aola1;e4 l£.allol!!W bJ.ot.vye 2 £rom 

8UOb c&se-s. 

IngiG!Bp,t 94 !pUe~. 
~:..i.t;cl)'iDgs e .. al.. (3.950) laolatea IE. 511 hom 

l', BftU oZ _,ii'~e o£ aa ~ecM4 aow. ae p$taO&$B ~ al.eo. 

fsloeD leolA"eel f'roa 3.9 ~ o£ an ~@c'&e4 ~.l .. , .• OtAt 

". t;he 68 aero.1~~ ~1'1ve aldaale. 4i were o, .. l~ 

poej,,1.vo • caroa·.eee u,ld .. 40°., Aa4 ,,1el4e4 l!:_sMIJ! OA 
c; 

ov.U.~ WI4 the or~ .. oO\\ld ue~ be IsoJ.a1ie4 4- to , moD·i 
...... ~.a:lmil~;rl.J •. B.r.uonu ~ reoovere4 Zrom tile 

~ og a _~~ iDfec'ie4 ~ 1a 80 COAGe4;.i46t;lvo 

oolle0$1one. :aw ~.imlD ~~. of v:.lublc o#"~~ »GI' 

ml f4 semen W3$ 49.500. fiaie bull. _o1~\i.4 Bruc..:·lJa 

aeJ.:f.i:~i:o.at1va tlV$ ~cr in 1;":le ~ p~ ~ in 

,,-W,ooA pla.em& ( k~ &ad De'I9¥. 1959J. JMe D. :il 
(1.962) ~0lm4 4·~ naotol"8 UODC U9 -.u. tee1;d ia 

Or1so$ u4 Baoella ~'1DiDS Cft14 ... ~ __ 1Je4 

Sa eemea o£ blll18 tmf.f~ ~rcm onhtt.ie. ."obtD4!&8 (1952) 

aJ.eo 1'e,PO~ bat ~eU.~ - llOt. ~eud."" ~ 

~ ",0 mea ~ .W8&1e weft 'fdle <*let ~ .fw human 

"~. ~ftV (J.9fj,) a~d liw t~ ~ laJl'4~ 

nwabel- 0'Z kUoell.a Wee'eel eIlee» 1:., l ~ 8loa& r.1.tA 

a,in '-'UtI '~_n JA ooalac' with _eep ad tGud 

t.ba~ 'k9aemi8aloa ~ ~el.la t'wm a"» _ .$U.. honee 

~ came18 ~ ftJ.7 ve1:, ~ • 

• 'Pi~!lll. (1~61) a'"411D& the 

1rJ.Q14eDOe ot bl'UoeUoala· fa III6D 8Il.d uiMea.e ia velbi 



£0un4 0. 7'Jh nao'an SA ~$S aD4 0.'" _ .... I1atmar 

(1968) :t0Wlfl ~, 21& o.t __ rilla&es of ~ Jw4 

Ua£eote4 ~ aD4 l.'.751b .f the ·a'xe.1ns iaoh.t$4 ~:. 

MeQ were i£~. aeep Wft DOJMlSl18 tOWlt4 1Jo ~ 

iDtec'k4 'w.1lorl ~ waft) ~ a·looa wj.. iD.teote4 ps •• 

Zaki .u ill (~91i) eowa," tiA4 aDI' ~ ... amoos el:Leep 
Cia) 

in ~taJta. ao DWilbu'".~ ~ amoDS shee. ~ 

~ ~ Kamel .. 6.18", Bi~ 1.,,,. U.p • .l.~ 

Oala' •. 4~ M4 ~. 0.41_ (hA. 1968). 

How lcDf! tile ~11'ile oaa ~ve 1a soU, 

wet.· ~ u:imalu buoi14iD&8? &1£ ~ tile al4b.1eo1i oa 
fJ1;~ '''', J:iatdoaw (l.961). mae bi4h- tile btiau: COA\un'C 

or 'ille 8011, the looser the au'd:val of BNOelJ,.a. Wk_ 

tile 1".241$1' was 91.1&. 1;he. 'NIV1:val. waa lJ ~ in ""' 

~ 8011 ,q4 41 4qG SA ~ lClrftlJ1 • .Put~ QDd. 

ird."eete4 p0a4 _"a ~.tl4 .. ~ ror: J monthe 
, iIlo~ to aai.,"' .. at Br~oua ~. ~ile_ 

ore;w.ai.lhmU.e4 wl* ~oea _ iateD'"JS.l &JUl eatel'Dal. waUs, 

01 i:ml,~,Uve4 tor .. _ ia $l~ .. 5.1 ~ Sa 

wiD ..... 

Oba~~_ (1._.) ee~te4 'Ule iDoiclelM& ~ 

~ ~ ~ oZ mU.i~ ~ tam at Kiaee 

8114 Piapn &A4 .. ken d .toMriea •• an_ GIlt Pocma 

to .. ~ la __ gaote of: on ... the iac1deaoe of 

~lou. ... as AlP a& ~ .. t &d.Uloaa~ 1.-0. 

Uleaii &0&- u4 ahhp (J>~. 1968). CZ'oM hUUou. Aft 

~ to ooou bebleea IE...... Ublil eha1MI'b 

... a»1I aMi!I!JfA eai1 in--F- .19 .. Aaiaala vacoi.\latej 



asliU$ B.a. w11511 P 52 vaeoiae ~t; ft~ ' .• a Uve 

".i.' ~.~ iolpto 220 _G. 
Does whole bl.oOCl 6JiO' tea. WOJit ill fioi1ii1fiJe' 

ht.bak (196&) foW'ld. We 'hat qu_ at\itable d:1e8et 

t'or R€.f~. Be &]80 exam'ne.4 ll.O &0&' __ ~e. £or 

blMkiq .Ubo41. btl, eoul4 ... .tia4 ~ haOton. 

~ .dUbo4iea wen· alao ZOVAd _seat 1». pis Gea 

(Soa1 SA4 'a1ai'JU, 1969). In ~ ~ .. tile iDo14eaoe 

fd bncel10eia in oowe $.D4 but~aloe8 .. nooPle4 to be 

'.251' aD4 J.~ "e;peotiv~b.1 i:e~ q4 VeBa (1.9'9) • 

. la AA4~_. ~. the ~ta&e of naclO_ lilfMma COWS 

wu 9 _ 19J& aM 18 batt .. J .. '" as npo.rW1W 
~ Mil ~ be (un)., 8imilAr13. K~ 
et; ~. (1911) ft~l;$4l the nao ... ~ __ ia 00W8 _ 

be 2.J1'· ad in bU't~oee lJ.lo-i" ~1Ds 'tihe peri04 .fftm 

1.966 'to 1911 .iA k~.ill!m. ~ a!l- (l.915) kave wpor1ie4 
Or ( 

nao,. »enea-. ~ .... ea4 aoata SA i:8fti&laka as OJ' 
au 1.11' ft3,Pect;lvelZ. ~ sa a. (1976) £Olmtl O.JJ" 

reaotKmJ 8mOD4 ~w iB.ielJ.on J)ia$ftn eZiIia ..... ilDt'aM 

~~ .. :foWl4 .... J..661£ amoq ,.. &Ai J.211' UODS 

IIfOJlCIl of madbaa I~eoh b3 Ioni (mi) wbo· al80 :t0ua4 

~ aati.l104i~6t W iJe e~wd 1; 4U1tdlmte4 am.oaa bOth 

las !11l.- (1"7) ftllOne4 iadWmea ok 

bftoeUoe£e COD& GO- 110 be 24.n in -, ieD~ dthotl* 

flAdiDa fim8 ... 0 .... i'I'om amo.na .. tMtfaloea ........ .DO 
- -

.... ~ ahoW id.-", $iUlGepUbUi __ ~., we 



-11-

was 'lhe p:ro'Ol.em ~ore Rs-14ar !1 f1. (1.979) Wbo a1iu.41e4 tbe 

oreeda like J~ 1. BN7~. Bole.in It lier¥ena and 

~ Sw1ea X 1iaI7ea and :foucl thai; oroaebre48 ahowe4 

:Lower intect;.1oA J'a$e. tbM. tile ~, o~ w.~ 

percentap o:t exotio blQM ap1iO 1'" Qhow4 a ,~ 

,~ MpeJ> 1Do1deaoe. ~~, ~iD4iQ&S bave __ o~ 

b; },1jfala sm4 51dim (1982). ~e e~ r,d imioellode ~ 

enimale oZ the Z.,. o£ 1t~Dd h~ 8 '0 ~ reaO'GD 

in ~ :taftie ( lWa11;1 J!1!l. .1980) 

Po17~ (1915.1) has de'CM1Jeu the proOeUuft ~ 

. $l6l&Pi~ aeap awl a;oata ia Qnnaa. %he tl.ooke W(d'G tJ.w. 

'kate4 bj" aUer~. teats awl aea JlO81tlve &Diul.. weft 

cont1.J'ae4 MroloSical18. file .POll. ~ ~"r had pa14 

e.4equa:le tiri.Uea48 b; ~0.iD6s UJ:"u.oell.oe:Le 1;0 O.~ l'a 

F~oe. ~ ~ b~lcNd.s 1D", was 'acme "oomp1 .. , 

~1aaUoa test ~ 1919-80 ar;4 ~980--81. 1q .Dol.J.., '(1982) 

eo u1;octd inc1d. ... et 2.1<$ 1a ewe ... 14.21b' ill ..... 

IIeJlwm !1!l (1.98j) z-epwW eeJ"OR"valaaoe o£ bft~llOlds 
. ' 

~ £a= OOd .(IZ Beqladeab. aa4 t01m4 hi._ ,._~ 
., 

( 

lmI·p&!'y . \ 
\ 

ae ue ofabtn"'tJ.oa vaCCine SA oa1vee a.·;~ 

moa~ ~ a "CIjoia1a4~~ ov. 1. WJe $.a ~ ~~ 
ke1teN. AccO~ 'h ~ (19,Jel. the ~'iOi88\~i 

\ " 

ap~ in 'Ohe bl.@od of ~W8 ~'peu IiUe fta~ ~ 
i \ 

mon n~lad1i~ ad ~M (1941) ~1~4 to ~ge~ 
.,. 

tu UMltmisios .tteot of ~ooUp14 fm't~ ina ~~ .. 
celle. lJ'Ai$ U"-D .r.u_ ... »1"0"01; ol9 OUt' of al _i'lf~~Ji. 



wAlcb .~ vaociAa.iieti w.lfiA tb1a -~seD. the total. 

-~01_ of !£-M.M:!M' $~ vaOOSae 0f.M\ld. H 

~G4 " .,-,ins al; l.ow ~~~ .. Bonver, 

ti'oh&l aa4 ~ (1942) an- &lkaU-tree rial. for . . . dW 
6~ w.a YQooiAe .• lm.$ Wl& _van ... oZ _ok 'via1u"not 

Qp»eaa.- apeotacular. 

3t;J.'&iA 19 VQc~ ie u4lU11l' w.lG4 oaoe Sa tile 

~ ae_C.Jbation ~ Sa apt4 rue ~ 

~u.rwtioa uan t'oJ.l.o.we4 " ~ti.~ npU 4eolSae. 

AeorU._ ft"" de_~ostNl4 _t~ ~t ~. _" tile 

.lema tem e.Ueoi; ~ I'&vaeoi.aa'&l_ 18 ~, .. ~. 

, ....... 1950). ~ mw.Upl1oaUOA of viw1aAt u&Qiama 

lulde .. moJlOOI'-. oZ .sulaeapiae us ~ taken as .. 

SDda to .~ the d'teo' o£ vaooinG. .B1'&lm. .u. a- (l.96a) 

itOW'iCl that ~t, or&'iniame JrW.t"l1e4 moat ia tile rmmo ..... 

of' ~ &~dP£P ~ ~14e the mea.GONMa or ~ise 
vaeaua,. with 1d.1le4 vaooine GfJ4 l.eUt iDo14e· tho . 

.ao~ of ~~ vaoobate4 wi. 11ve ~oiM. 

~1itil imm't,.ntea.uoa G£ ~ 1iO ~ .. 'dd~' 

M.~ d Jl. (19M) wAG ~eel$4 Jd,Uo~ ~-

o.f a l£.tlPV!I!I;;$O the ~, or ~ £Ge~_. ~_ 
o£ ~tiDa'UMAt-aJ. b1004 $hGw~4 $llaf; ~oettal ~,waa 

\ 

iDfII\Wolosical.l¥ (JCfJQetea$ ... ft8~ t. -~ bet._ 
... DeW UP l.aml'ta. ao I/OlaUveWil'eeJoaeiveaeee of .... 

" ',' 

~~_ l.sJ:dt8, wae __ sa- to be. ae _ aa_." ....... "· hIr 

oa1os'OJ'al uU'odI'. 
An." _Wl04 ~ aodDa1;iOD_ OOAJDoti'Al 

J'(Nl'. 8$ "en aflVOOD.ti94 .. ploJa$t aa4 .traaateft8l1li (1916) 



who reported tllat un4er .f1elA co;wU.Uoa. a 'oos,-" 

vaoo1na1;1oD ~ccmJUDc~lva1 route woulA prov~ IDOft 

Pl"Otec1;1oa thaD. sta.nd&N vaoc1DaUOD witboU'l _r1.0118 

1DteI't~ in routine d1a~Uo teala. two· vaco1aaUQaS 

b8 0oaJ\'U:.iCU:va,1 ""tit wou.l4 be a:1mp1er,eooaomica1 ani 

as ek.feotlve aa the $talldaJ'4 ¥'aQuilla'!oa eD4 WO&14 have , 

the adwmtase o.t vaeouat;1oa .15 8D8 • w1~1i ~iek o£ 

aenl.oaloal. ftSJOI18$. 

!ehe e£f1C11S\.08 of ua1D& llYi.rl& .eGiae .alf!lO US' 

be_ 8"ue'4 b, Pl.cN'aet tUlti Plom.e.(1978) w110 ~eate4 

tim" U~ bao'eri.a c.wtainiDti a' 1 .. 1 vf°OZOpDlaoa 

per d.ese akGaU _ ~ ~a hee1~ 4oaS8 ~ 1010 

t:Dact@l'ia ,pe:za 40ae aevel.opd hi_ U1in ~ thOse 

noo.iv~ l.e~ doe~ 4Glv~ope4 BOO~ w DO t.1uaea ~ 

sevea" one oalves W~ iBJe.tN ~tt.meOlUJ18 wi. 
104 ,. JJ-O UV'J.Da bao~ ... cUZ~ __ • _~ ~ ~ < 

~rimoDtQ1 oal.V08 ~ o~tU'a4. _o1;efta ooul4 be 

1solaM4 rnm calv. noe1Vi.il& uil° UaG. Ol&l¥. 

iAAM»o !1MWt1i,a 
llllftca&1·30da 18 J:wmarl b~ (Dil.ta 6evWl. 

~_1J iteyg) la m.oa&l8 .. ooc~UonaJ. Ueeue ea4 

the _~ neowo£n an ~aUo ~la.: -tl¥ oa1i't1e 

&Oa-- qcJ. eIleep.M loaa ae ftjiOWOV of lNNo@1l.Gat8 

~lih in tiWu uiNlcs, .... W-uO&11oaia wm ~ 
(lhOnl !l.e1- 1911). lD vi_ OZ the· tao", tma, ~"UOaS8 
18 ~1e ia ~o ill ce~ euu or InUa. the 

oeo~oe d bi~nbluee.U0ai8 M8W4tl8 ~oial ~l.u • 

. tile" haw. be_.~y.19l ftICl"'fI o£ ~ ~ SD· 



~,~~'"'' \If !i~ ,''7'1, II,,, ".~ 
, ... ~.... -- ~- - . ,....:: . 

. ~ ,-.' . . '. 

~ ( :'\~, 
..4 I e> ',:; '(\." 
~ J;:111t~1. £I;:,'.' ::l ?>1j)P 
''A \ .-'!f.? 
.~'- ~" 

4Ut'~ JilliriG oZ fI.Ida COWl . "'i~~'~ 
-- RS nc0r4ea _ Paruiala1 ~ ~ .. (~94J.). O1tller 

1mporIi<..!at ft,orU iDch4e thoM _ ~t.b.ia'J(1.9'9. l.96O. 

1967.; ~.d.!il- 19~1 ~_ q{i ~~·ua .• 1.967 

~ St~.!1 1&- 1.914). lYlAtbta' ~e4 _" exleaS1ve 

a~es on h.- bWcellesis 8D.Cl .4le ~ __ ~ 

... l.1ab' - 1ibe 8GOAOt18 .~lC&i1Oe -. 'Shis 4iaeaee. 

Ac~ 1;0 Wm. pe~ ill thQ~ ~ ~U_5O 

W'ei'e ~Gtm4 h be mos- SU"VU'tAQ ~ iao1ci_- wee JJ10R 

ill mal •• (11$) ~ :ia 1 .. :1ea (29"). hem ~ k~. 

JOiD& of view. aoa- i3 $he moat ~, ~ ~ 

~OGllo.aia .. mow sa t~l~e Who u.- &oate awl1.a Sa 

famili.eG wM keB' OOW 8~ 6'),) ctZ '* ehettB aa4 a-' 
~.uoei8 iD lDdla iGl d.1ae $0 1£.pj}l''''IiJ;t. AD im~~. 

OQAoJAA4doa ODe Qn',iWS &$ ~ .. alIoYe ft~8 ie 1ihat 

moen, QlDall ~.,. will- il~'U8 aUrft. tnm 

•• _,~ iDteotl.oaG .. tke e.llie6 8GU'OO8 of Immfm 

.i.Dteof;1oa in llMi1a but;, _, •• tile aratl butt~_ ~ --eu.t.fel:' ~ 1£ .. __ ~eeUoa. 
:, H~ cae_ 01 ~a10 !l&._ lie_ n,pCl&1i.e4 ~I'_ 

all. a~~G ill iDtiia. oco»1; 1ii.rA QDd. ~ .. __ __ 
Y"eccm 

~ sa4 ~ tIlia tllIW w.o~ of: a- .+6'fA1i1i1.have be~ 

~ i».cd4eaoe of hum8D ~i. "P»-- • __ "'~ 
_ ,J.iJG(fa wJ:wn ~p at &taU .JOIiM'U.cm".u,~ ~ .. 
DelI'll. CalOll_ •• Oft_. ~.b1a4 aa4 ... '.~ ., 

ADd .. lftdNb. 2ia.$ 1aoideAM 'fJU mon ia t;he.~ "-. 

CM8 in ooniaot n_ .... ( iAO.191'2) ... ~' Ui4 Paaca.· 

(1972) ~'a.1ilo.a of , .~ of a •• ,",.. 



ae oontnl of ~ amtma ~tlo 

zaumiuon'fis in lWUa ... ooav1D1ent17 De tisouseG 8epafttel.J 

Zor catt1e. ~. eIJ£ ~u. ihe oont-JW, p~ iD 

."Ue Me eoonomio .~ em the lives'oak pfte.PGc1fll 

oZ the OOWl1;qt. 1B Irulia wluil~e p~~ o£ nac&ora is· 

'Yel7 hi..., iD. aome. 8ta.tGs. vaooiDati_ ~ be u,1;1J.iSe4. ea 

a ~ won fol'" oo.u~ when a~ oZ abonS,OA are ~h 

ill a f6ll'1ll. Vacc.inafiiOD OZ ~. api'ltale mrq lie wuie1~_ 

1M) &ba1le ol.1nica1 ~e. aoae bweU of' .'Ue, ~Ol.!llar~ 
leN&1I. ftad 8ewnll' .. atmjn..lS Uri,q _coin •• la __ 

__ ~ 40G14 e.traiD 4'/20 vaeQ1ae m;q lie UGd 1:. a4Yl1i 

animal". Howe"..... afte:&- 'Wle BbortlO.D .... lme ~1Qe4 

one lW!8 ew11Kth oyez- to cau: hOGd vaccination o£ all. tile 

cal.ves DOI'D .iD the .faIm. ~ft ia DC ~~ to wae 4ea4 

vacciae iD ce.l.vee as &t~l.' Y;f.U~eiae .. OOAYeDitmtll' 

" use4 in ¥~ &i.W.1ecU. lhwe is DO mermjq in YaOo.imfdas 

'CWile as vaooiDaUoa doeS no' J1"OU\&OO 801;19'$ iDtec'U.oa. 

OBO&! 'iDe disea&e .bee ame ~ oot.t$~ b¥ vaooillaUoa ea4 

,~t1rlo _~. t;be '$ea" ao4 8&&19 •• 1_ mea04 ..., 

be a<lo»'M4. ~ .00ll~ teaUrl& ta.a4 -~ m9f ~ 

1W~ e~Cf:itloA Sa ~1alN .kite.t. ~. »"o~4 * 
tJUlTO\l15lUD& Nfe. aile WBo t'fte t.md ~ 'e 40 ,posalWUf;g 

~ tU ~. cm~~ ~ fa .. ~ watioa~.1_ ~~ 

~ be tak- llj} on • eounh7-WlU Beale aa kG4 ~e_ doN 

in S~~v.lU C\l\mtJ'lj.t)e 8ch - ,~~. itle", 8W&Jl4 

8A4 ~, U"&fi.U.,Q.A. 'l~~& q4 iJ~w~IJa_ haV& 



ft4uce4 tile iuo140aoe oZ the 41seue aD4 en ~ 
"o~ el'&U.O&Uoa .tnm $beD" ooua'b'iea (Bloocl!1 51.­
~979). 

A8re~ the ooatrol. at the Us... .. 

sheep &ad. ,,_ •• .1, Jaa8 opeo1al eia;ni,t14l181\Oe from tl:le 

public heal15h po1td; ~ view. .Ia 11ld.ia "YaeOiaaUoa 

p~ 18 llO" UD4ertekea tor small rami DU_ 1'Jeoau8e 

fd tlle eac", that eocm._ 10s8 dlle ... Dncell.os1a ... _" 

atuao"," eo muoh at'ent1on. Iiew11ib.e1e_. aiaoe 1;ke 

m,aJor reeorvoir ~ lJrufil.l.oeis 18 - i.these _11. 

J."WD, ... to. .... e~oat1oa G'& bNOel.lotd.s t'rom aAeQ 

·ad {£Gate rill &0 a loa4l. wa; 1a miaJld.$iq AUIJI81J 

brt&cellos1&. fest and. ala~t_ aethoA oaa be a<iopte4'£Otl 

JIhe8.e 8Dt_le witil ,nViaipa o~ a4eq-- 4lapoeUo .. 

vaociDaU4a ~aoU1Uee ~ .--8N7 (Uppa1 • .1911),. ' 

xa 10$. _ u4 Ba~'palaa (.1949) have 

"~ 4etaUe4 ,~. tar COD.tnl of ~1i18. 

fhe; have ~"te4 ~_tllode., '01" hel'4a wi. Wl4_ 
,_ ~ ..... aa4d.1mi .. U.c laas __ ~'t;e4. 

hr heNS d1b 0". __ aa4 leu ~ ftaoto.ra., teat Gael 

..... w.oa. _th04 hae beea ~ote4. lItfi4.l¥ Ud:eo ... 

una an to .. oon1lnll.e4 .. vaoclmaUaD. Ja hfd'48 

dow~ high »erceA~ O'Z haotoN al.l0&l .... QJl4.. aU 

an eatpn1;S an to be vaOOir,w,ei. De, a&CUUt¥ :r_ 
et£lo.tent taef5h04 of ft~ aa4 al80 .. ava.ilaoWtg 

01 efliol-' ~ lave ~ .'Cftaaed "" .... 3_ 

.. 11. (1961). 



men1ii._i IDG aome of the ~ ill 

OftlU_u.oa oz 1mloal1oeU. Gftae (.19'1) .. stell ·tbat 

__ lll.oo4 wst __ ." teaUq milk aD4 .'R"Sae 8A11.PJ.ea. 

~ ~ abonloD .. _tiUS Sa a un .t.e a olear 

iadioati.Oa of ~ ia _noell.au. 

GAPU .!l- (l968) AaYe shaw ..,. vacomes 

%or \Ute ill· aeep. De eUi0a06 .- vaoo'nee .. ___ 

'" .... r1olo9,oal ata .. g ~ Utl viae afteI­

arlUlolaJ iateHi-. sa ftooiDe ......... VOl .1.18. 

·ae aut~ be-'- tU SBd10ea of Weo,loa ___ 

tile vacoiD&* ail ccm.'~ ~ iD4ioaM4 tlult k11 1e4 

SJ B li __ iDe 00AteaTe4 the· 112 __ " ....... ~ tDUDi", 

:tollowe4 _ Rev .1 .. 8~9 vaooine. ~on. the 

_1M ~ _ina • ldl·le4 VfIOCdMiA ooaift1 ~ -...uoas. •.. 
m ella. _ill aciYiee4 as pl\HU~. At»""._ tilon i8 

flO ;01107 of wcoiDaUoa ill MeG» iA owr 00f.m..,- ia vi_ 

~ li.teA wodl 40ae .. ~. 



OBAR1!BB .. III 

KAil~ lID Jii1ZIOlli 



C B A P ~ B a - HI 

ae rol.e. o£ UUZereat serolo&1oal 'Gee_ ia 

$he 4ttkot;1_ ~ Bn.cella 1DtecUoa with .,eoW l'e1'e,..... 

'CO 4omeeiW)uimale. ha$ ~ Mea PY1enc11B the 

pftYio. __ »t-.. ~ ... o'therava1la.b1e t~lUit8. 

the OlOOkiq aaUb0d8 aacl 000mb8 _U6Lob~ 'hate have 

been prove4 to be ;t~ more apecU1e ad .b1&bl¥ aeas1Uve 

1A ae~oUo ,~s ~,e4 1a ae $twi6 u 
b.1'\l.Oellosu. 

1" waG 4ecUe4 'SO coll.eot ~ a&a.Pl.ea ,;na 

£our aaro-olimatl0 .CAe8 o.f ~ a __ iaoJ..4db .. C 'tke two 

Goy~t or~4 =-p bne41D8 t~. lfel- 'lbia. tbe 

l'o.U~ places wen 6e.1e~, 

BlwbaD-~ aA1l04l'1iQOk of '* ~_na COJIa. 

~p., ~ fm4 CAi.,tlaa of _lAml __ .' ~ 

o£ eouth~ ZOD(t &4 ~ of ~ ~ cu., ~ 
'~tII.,. ~ ~ea ~ coUeoteA bva .. ~ .. _ 

~ 1.O~" ,,' ll1'w.~~t cattaok, ~pur .. 

~ ami~. ~ ~. Wl4 CMj)lima 

fiP~te4 ~. ~ _we4inB Jr&ftl8. fu Jl~ 
of eu»leS coUeo'f;ed at ti.UGftAt plaoelJ _W ~ menu.0a.4 

bel.ow a.a-J.mI1t ea_ pl.ace of colleotioa. 



N 

+E 

1. BARlPADA 

2. BERHAMPUR 

3· BHUBANESWAR 

. 4- •. CHIPU,MA 

BAY OF B£NQAL 

5. CUTiACk: 

e-DEOQAN 

7~ SAMBALPUR 

I 

Ma.p of O,i.ssa. Showin§. the. pLaces of collection 
of sheep ser-um snmples ft-om four ZQnes' .. ~ 



·L~ 

BaripaCla 

»e~V 

~ 

ChiDlim 
Cllttaok 

Deo&U . 
~J.pv 

~9!9ll! 1M. or .. 18 

8la\\ihter hOW!Je 6J 

-do- 12 
.-40- 146 

Shoep b.l-eedUla tarm ", 
Ileuab'ter howae ' 112 

8.Ilee» ~ fana 48 
Sl4iup1Jer ~ 26 

total. m 
.i&oep'$ in 'tJ:lQ .. W~1ae4 1'_ Via. Deocaa 

and. Ch1»li_ when 0J'0S8 bhdG of' local aa\ Qvrida1e _ 

wen aa ~ ntl aa4 (Q~G' Qft "~DlQiDtaiaed. ~. 

rlSs' oZ the blood supt. wen oolle~ in al~1Hlr 

~ w.h1ch rece1.ve4 sheep from the resJ.Mllcu've ~ ~ 

1ael.~ 1,;0 1ihe l.ocal a~or1'p' b.ne4.' la all. tileae 

~cea •. U~UQi.fig 1iAe £ume. Olood ~ wen ob~e4 

£roa onl¥ u\ll.1) uSmale YarlinB ~@~ 2 ,. 5 ¥e&1'8 ia 

~. file aex nUo 0,1 ooimtf4.10 ala~~ ill '&he -be".oua 
·dG ro~ SO I 50 aa 1)R 1he ..... ava1labl.e tl'Oa .. 

81a~ter llo~ au;u.orillJ.u. lD ae •• ~. -_-vert 

'W. bl.o04 ~ld obtaine4 were ~a'l¥ t .... tile ewes ad 

l.O ~ .i.wiped ~f# ~ »upo-. - llJt:iI8 1)8 --

from ~ t~ aAowa abow a ... oJ: S46' bl.oo4 ~ 

won colleo·h;G 10lt ~ 1DVG!.'.1~.iOD. .It 868 not pouDl. 

'CO .~ .. pl._ o£ ~. tM fmme B~ of SlJDjOiale ·.tt 

~ place be_UN OZ ~ Il~ ~ &Oa.1ia ......... » 
~~ at tit.f1j!~' al&kAell1iewr ~ •• At .. two t ... ,: 



hOWe""" ___ eampl.ee had to be CtOUected •• ' or 
~lI' 200 ~, ceel» aaiDW.iae4 .1; »eo.- eat 

.»ftai_Ml¥ 400 ... ~ ae b1oo4 -lIPlea ia 

$la .... ~ ~ WNeooUeo.5. lJ:MU.V1dttall, 111_ 

e~ ~ oapped Yi&lIJ.e ( , to 10 mol) tIO& .. 

J\llPalQ19 wiD a't tile ti..I:te ~ ~ ..... moa-u, ia tbe 

ear13 bOurg oZ iJa.e moraih-a.- Elo04 t'X'Om t"anI eba., OIl 'f;.b.$. 

o~ ... oolleoW SAw .'.11.- v.ials &S',. ~ 
, _ l.Oml. bJ' a e1i~ B¥~ aatl A$Gdl.e alao .t&'Om 

... ~~lGr veiA. tile ~ ..... ~ , tiaCa witi& 

. eMri..Ua'" ~_·liae OeZcn bl.eediq the aea' an'mal. 

De »1004 -m,pl.ea. 80 _~. aft at0n4 ~ • 

ftt~ra" (~ ·4°0) u4 1inDe~ 18 1;.be~ wla 

1_ to \1» ~~ w1~ 41 40 ... ~le&" coUeouon. 

lela ~ W@ft Mpiilmte4 bZ oea~ the· Vlsle .'1 

3.000 Z*JIB COl: JO -_ ... aa4 ., 8artiple ~ ~&18 

_ 4ie~ ~ ftra ... · ~.-:'to nell ..... 

witb ~corka ... ~iuWe a ..., ftteHe .t-tJllo 
tlJ;tdlOld e4ti.D.a .., pntJe,naU'A ... ..,. weft ~ _t 

aa4 ~ _ emaIl 10_ oi 8ix ~.~ a ~. work. 

PI,.,. d""M ., lNtll 
l' .. ~ ... tea. au .. __ -fl\PJ.- na 

t. ocarap10H .. ~te .tiboCU_ apaut, ~ 

fU »1ote &w'llu-UQD. tea' .. pertume4 u 48801"'" '" 

~ au4 Ba~_~ (lS49). ae .... 8&lluUMtS .... 

wi'" , ,. _, all,. "'~ OU'bollo aoY .. '-.4 ,. 

tea'iDa _iwient ~U»atms u.UbmU. ... , Be .. t-UDs 



~ __ "-l)o41ea. '" ae'Uloda Via. b.lookins aaUbocl¥ 

aD4 CoomDe _tislGlNliD ~ ~ a .... GfIP$eL lie_.,. 
modSn.oaU.- ....... 110 -.t1; _tiS' •• liB ,., tor ai&eep. 

I. s~ witb.eyOJ'l' aample ~ PL' to 8Caadalli plate u4 

... ~u.".iDa"loa teate. a.. nawl .. ~ .. po.Gl~i_ 

wild .. re no". oaft~~. rAoGe .. lee aIlowiD& -_U_ 
e .4oQ;tuJ. reao1;1_ were aWiJeck4 ... blOMiua eaUllaodl 

... Coombe _UG1elhAlin " .. _. laa _:rum Maple .. pa' 

flO ~ 'lea. iA two 8$_ to _oi.U.1iate teeUq at ... se" 

r_ W,ooldna aauliJ04¥ aM. a.. other.' .. ""llS"" £ _ 

_ ~ &101»·li8 -ad ....... etadar4 &DU.a- \a8e4 sa 
~ 'tCijatiJ ~ OD~ from the XadiD Ve~ 

~ In8t1tuh(lm). l_ta~ aA4 1Da"'tu._ ~ 
'e~ori.na17 Pft"vent1ve lUed1o.iDe. Badpet. 

D'IIIntlAa ",twRlDWM ... ' 
De _tb04 used _ .Puda au. la, (1967) .. 

~~4. ~ a4u:i.' abb1b d n ... bea.J.tA hft 

aelHWfl ~or til18 »~. he_ Driiioella tU •• 'l&eA .. 

.. e4 'Off j,mvnmi.'iOA.. OIl 'tile .lst WaJ'. :1 m1 d' ... 

aaUt)SJI .. 1DJec'- to .- zoa*t !a'b'$yenouala .. tb. 

__ .,Uo 'pn-uUou. iM iAcleo,.a.oa ez the __ ~WUl" ___ 
ftpe3td en .~ Jd ~ Ga4 ~'-. ~ iQj.otiOriS 

t4 _0 m1 .- wue adld"a."n4 Ie - .... ,' tor tow 
~ At .. tbM lu'f; iAJ-u..,t l.O ~. tIlDe we auollfl4 

to elape. kpl.o,,'III-,..y. bleeds .. oZ .. Pli)oiie .. ~ OB 

... $laY •• da8 .. ·.raiOlt .. _U~oe1la ... ~ .. 

... o.b~ trG lM ~ ooUect.i __ tiiiq: --I' 

... b; .... ot • ~ .1tlIla.. ,. ... ~ ....... __ 1e1t 



were aul»Jeo;. '0 lir'.AOella tul.le ~ti.Da.1_ ~, .. 

o~ .., SeA (1.98j)·. AU ae ~ mbw"u ~ equal. 

&Il'1-Br~lla Ulre .0£ 1280 lA~Uon&1 Unlt8 (I.fJ.) .J"W 

ml.. ·Since tb1s $i.tft was OOAa14ere4 ~t'ataohl7, au the 

1fW9mi~4 nlilli)l.. __ 'ble4 DU:t; 4/q, tira' .from ae ~ 
and. 1ihoa _ cuttiDa 1dle $U'Oa$. f.be i.ll.oo4 _~ wen 

a~ored 1n steri1e hbea aD4 sere. ee~N4 ... ".1oal18 SDd 

the ~penpmiae _rug wu .~ m .. dee. tneu ill 

sUq,uote o:t .tOlAr m1 in a~ ~p.Pe4 OOtl$l:lDUS • 

. !~o p~t1ve .. ad4eCl. 

laRI"!U- gt "I Ml!GltlN1p 
:ae whole ... teelmiqu of A1tea !l!l- (1.972) 

.. £oll.OiI84. .8l..oo4 b:om _vea MeeP weJ"e oeu.eeteA 

eepra'elI iA a~WJl s1ie1"1le 'ltGn ~ QA4 8ezG;J. wen 
. . 

~W4 aDd. ,pool.e4 to_~. ~ wen .,.~ t. 
~ ~ k'AOella .~'ildM _ .... _., aM ~0ua4 

~ lleve AO~bl.a,. '.t1'b'e ctV_ at 1 , 10 d.U.u:Dioa l.ewl.. 

file pool84 "rum ~l.e .. 8tond. ill the .ee» tt..,.... Sa 

t'ou- m1 aa"uoQ g~ use • anti&GL fhl'oe il~_ a4w1t 

atou.1i J;Sbbl'te wen. hleo'. t01: JJ:OwoUoa ~ ._i8l .. JSe. 

va the let _ 0.1, ml o£ aDdUDte4llbole ae,.. ... 

~.~ to eaGh J:Uul~ :iau-pea __ r&U..l¥. !eM .la1;nJe.r1tOAl8l 

inJGO;ton was tolJ.GR4 riWda 24 ~. __ ~6ot1_ o.f 0., 

Jl1 O'Z &~ 4il»te4 w!tth 0., al of aler.U.e all_ 

iA~iR~. :hit the aut ~ ua,a au. _ ..... ~bi.". 
wen ia.jeow4 1 III OZ whola ...... iAu.veiaoQ8l8 ..... 

tb$ ear yeUl. :lh& ~i;)iu. wen 1)1" » q. att_ar .. ~ 



1aJeotioa. Bl.eed.1u& wee doae Z~ ~ heu't u4 tb.cJD 

oom,pl.ete4 b8 _1t~ the ~1i. mood. .. colleoted 1Jl 

sepa.l"Ste sterU.e tu.bea 8aci G$I\UU 8epU'fAM4. Pool.ed. 

sezumwaa ot0n4 1& 4eep £nan at - 20°0 la t'our ml . 

allqlAOh 1a screw capped. ~. 

llmt1gg " &DM~ bl mURiel! •• 
fl!!t 

De OGeMa ~ pw~ QS:l.imn po0J.e4 al'lMp 

whole hrwu was Utmted. 0, ",1'10 methodsc ~ire1i OD .. 
. . 

11:Dea ~ W~ aa4 Bamnl1.lkGwa (1964) aa4 Dea' ~ 

..... mathG4 of 81 'If (~9'2). rile fOJ1aermetJl.o4 wae 

~ wae4 lq 'Ch.e utbora to.- 1;1 .... ,*,_ of' _viae -

~abal1Bb, tu.be pnCipitaUoa _~; ad the lrdd.v 

. tor '&he temoD$i:J'8."loa of "el. cU.ffUslOD '&eoimiqu. 

la .. ~. _pe.ri.laea#. Jloweivv._~ 

. &lOb_liD was U~W4 lii .pl.ac8 _ -UboV'1lle &1olmliD 

au 0 .... ~bniqu. et $Ile ~~~4dle ... AW ·tile 

tube F"191taUcm. Equal quaAtiU. (0.2 181)01 .~ 

.. 1a¥en4ri'Ck. *-. sbeO» .... SA a »nOiplta.i.Oa ~ 

wita the ko1,p (d a P~1-pe~,e. ~·~ .... u \V8""" 
.t room teJapeP1iu'e 1lWd· the 4ovel.opne.a. or »nciplt&UOB 

.. iDa .8 o~ ." "'~ of 15 lA_tea few oae -.. 

t~\)1 '11, ~."I 
~ ftSpAt wa8 &leo "".toll ia .~ -. 

t.~" ~ teQ1&ul.Q."'" ~ 0a0b-"lon.J·(J.S14'). 

~ _'" ltl'$:gaft4 wl~ .. ~ oeD' DUee ... amio·.e, 
.. cat _.cal)8 pd"e 804»- obJN14ta. ~.la.te -$ 



a44d to __ the .t1aa1 ~1;R..l_ 2. • 10.000 £cw 

pe.ven~ bao~ OOD1iami."s.oa. ike pH was a4,3wate4 

to 1.4 __ w.co pa me .... Ike aoJ.i.eB pl .. tuB ~ 

1a eteftle ~.-.lQl18heO to a ~ 01 tour ,. aac1 .vea 
weU8 wen na4e __ a ooZ'ld)onr en. ee~·._,~; o£ 1;U -. 

A o.tal well. was ~ b; &1x weU§. the cU,et __ 

be~ ~ $WO welle "iDS 4 .. a. _, ... of tile welle 

waG sealed with the aaa ~. 

~ ~" ~ tUle4 ... tile oen'ml. we.U. 

'Ile ~ wel:&e wen ZUl.ecl wi. IDl.IM, wJlol.e ~ 

aerum .. sea u 4ouW.t. uu.ucme .tfta 1 I a •• & a 1G. 

tM lalit, well flU i1llefl witla eNine .. 8U'¥8 til -..Uve 

ooa1irol.. !he Ofil p1a'8eS. ~~ £1J 1-1 •• ~ kept •• 

nfri4iora-&ol" at; 4°0 w .pr~v-' ~ .. 
Ike ,p.lu1iea ~ OliJeerveA dAtiJ,u.u preet,pitlat!OA 

lJ,tw& 4e~»G4 awl mldawm ""to 7 --. 
. . 

~, ...... _ III!.·D .• " 
Be me~ ., Altoa 1111-(491') - ~ol.l.owG4 m 

'10M gor ~ ti'bD.$iOD ~ Coombs ft~'. A CoGUa pldU._ 

o¥iae e&1WIi •• 'Gi.w .. od'l rnu:'8 8tS1,u:,~ti_ toe, wt 

,oaiU. .. to. ~ lith at, .1 • -80 as ~. 

AD~ wh ~uau. .. fJ .. ~ 

oat on ... kDowD ~ to., »08iUw ~ Bl1e - doDe-· 

iD t nws 06 iua'"-' dOuW&na dilut10adtk , ~ iD 

.,oIl ..... 

An_ ~Ua& '. 24 .u14'8.'Ule ~- wen . 

_-im~_" W acte 00Ifl»1.-. ~UmUoa. Bema 91 .. ~ 

~ ... ~,j.gaUOD at .,., 4e~. lieaoa au. tile ,~. an 



~ £01: t.look U'bauoa o~ $kG CO ... ~-•• 

Before &datos ~ ft~~'" the ... we" 
o-t~_ 'tile O\\~tea:t; tl.U:i4 uecu4ecl ... depord.' 

htAU'iJ$D4e4w1$A S ». os, AU'Bi81 ealiRe 818 .. uel 

ia 1ibe tea'. tiU"o~lI. the po __ 01 cent~ aD4 

neu.epeD4iD4: .. ftpeate4 tor ~ ti.meS. After the 

lI'4 ~u.oa. _ ~t wee ~ ia. .0 00-. 
ft8&G' ~ wi. , .. oeDt eelS._ A d.ifteJ'ea1; 

dUll"1_ £or __ ~tal nw viz. 1. SOl -1'~ 100; . 

1 I 200; 11 400 aa4 1 • 800 .. ued. 

Ike fadt •• were ~ in __ ", ~_ a ~ ... 
\ 

d 24 .... a* -1.,00 aa4 ~_ ft~ ill tile __ 

W8rJ' uia tile edi_1*8 ~Ur.aaUOD te .... ae Ul".'a 

or the ~e fta&-' $. be t.U.l84 ia tile ~-u.e ,eel 

W&.$ the aoe$ 4ilv.1ie ..... i.oa to *- JUlalmulI HD8iU'lltl' 

ill QIle U'bau.oa. BGwevv. iD pwouO$ .. ~dJ' 1.(Hl8 

dilatiAa 1.0. 1, 100 de uecl. 

lUH&flttl i~ MWWtlIN PnI*!·sJ.Hl9liUe 1IIl . 
.... from _ SoIend am.ala ~ ooataia 

epeoUi;o &DUbGUea thai; ~iae q'bll -'1.aea ~, .~ 
_, oapble ~ ~~ ~'1Mtioa. Some of tile_ 

uttllKatU.ea bI' oe~lns tile com'bJtdtta Iii ... _ ~ -~ 

phV\lA' ~tbN_j~to __ • ~UA8U .. Ibe eo.oau -
--.sea' b.If.aP ..... lIlu1iiD$lcm. ill ~-. of the 

.. _11.4 iacoIDplllilte _ti.~· the Ooodte .... -­

~ to _. Mn· O&A ... aau.e' uUiJbMp __ lau-lta 

tes, (AR). 



~ ~\1UDa"l_ tea, .. aae4 .. (& 

a~ pomt t. bJOOktDiS BAUl»OtiJ' ,.. Cooalte ...... Ike· 

~ w.t 414 _, eAow 8il'tiLp,*uaUoa .... fthafie4 tOIl 

iaoompl,ete ad.bod1ea witb ~ .... aid 000mlNI 

"~ t. ~, aaUb04ie8. ate Il~ .tI,1JOtiI' 

'le0bDl,. WU - 1;he l:iae8 OC Paaiaa u4 Pat- (1969) aU 

tke loomJ» ~~ ued ia .~ ~t: ~ .. 
.. the It.., of ~.1111- (1945) sa M d :ltle4 ." 

Al.toa .u Il <aa-.v. 
ltltM • __ .11 _Ii 

~ was pw£~ aM ftll¥a.1$Jt ia_ftitecl .. 

n,li»ci IV' PM'- atai ~ , .... 

'M.! IM;\HMMua ... ' 
~ ~UaaUOIi te." .. ~0l'INl4 - • 

a~ina pcW:'i' .£.~ uU __ p ~iII ~ u ,. the 
. . 

.. teGiltliAl- (a...... _*',. ca' ali .. h 

!laUe!! .. ~. id1ld ~leG4 ~. f4 

.lDs!aze elR'II. ~ 99 e~~ 1)0 cLve 50 

» .... ag).»UrJaUoa •• ZL • SOO Wiil'. or 
SDt __ Ucwa1 ~ -*1-1£.,.,.. .... was _4 
ftd.e _~ WU ._~ at; 15QG qa $a a DO 

.. ~ t • • Id_~ awl· au,eD»l'-' .a dia~. 

_, wJas .. a.snsa .......... ~ ., •. , ,. .... 
• ~ $\l .... : .. 'Chel ~ ... .,.W ........ 
o~.o • • f ..-0. --ia& ... ~ M1;a. Ia .• 

-'i&GD ..... _, Ji'M et .. ~ __ .. ".~ to 

.AltM d 1&- 'Cia~a') ...... u.. u~ "'. 
~ 



... ft._l ftmIl.-ta oz tile CooatI8. teat. ~ 

~ - WW~ ~ ff4thoQ heat 

iaae'U.va1ilea _ ue4 ill tbe 'G._ ia l.o_ of tI.ia as 

d.e.soribe4 eazUcw. 

rAe ttes, ll'O»R - Fi.w UDU'~e4 ~ 

t»ottomed. ~ wwe Utk:ea :f.~ eack ~~. a4 4U£er.ti 

reapnta Weft e.Me4 8.'e »R ~ 'Pft$Oool 4iivea Wl.ow. One 

.t of COA1ira1 waG up'· g .. au .. ~e J,leJ:£cmne4 1B a 

~ •. All. 'Ulc ~ W0%'6 l.Gtt ill 1ihe ~t;or Zw 18-24 

~ .e:ton the ~te ~ &'ea •• 

PmluoA ,or: ~. D!!! flMidy.:fd.p.!'i. !Mi., 

lib ~el! _ lMaaYI'MB 
S~ .1 a J 4- , 1 2 1 4 

,.-........ ' .:. 

, 
eal1ne 
in m1 0.8 o.~ 0.., 0.5 o.s 1.0 1.2, 1·.50 1.15 2.0 

:.." .••• ...:;r: 

lee_ 0.2 rdM4 aa4 ~QITOd ..,. 
iD 111. 0.' 0.,· 0., 0.' 0 .. , ~ 

~ie4 
u~ 
.. mL 0 .. , 0., 0.5 0.5 0., J..O 0 .. " 0 .. ,51..,.".,$).25 1U1 

ftMl 

:~cm 1.10 1,20 .1#40 llbO 1:J.6O O}b 251' 50$ '''' '00$ 

BeeIuJ.w ~ _kci .. eoneWeJi.DS .. opa.,,' 
or cl.e~~e fir tile 8~tqt i'l~ ~ lbe .~ UUl itet· 

., oo4Smsl oK ~ ~~t.u .-. tM tu.bea ira .. 

, •• t un._ W$.ilr$ Q~ wi.'I4l ~ of * ooa ...... 
_dee fiW4 ~ da~UMUOD .. 4~' " opilOtt7 

ut~~ 



OI'~'inau.on o~ to aoa1;rOl tUe~. J. a,,, -40- J~ ! 

~..... mo.J 
_0. 4 

~ 80.' 

De ..... tU.h;tiGA ~ ~ ~~1r1oa 

au 1i&ken 6& 1iae Utft of tile .... 10 ~ae t;M ~'C 

ill 1.8. ~ Ike ftCd."noal d ... aea'WI u ...... ~. 
d tA& ~ ~ 1.U. pezt m1 ~ 'lile eeNIh. Far ~, 

UeA t1l1e eQI\B uu-e W&$ lot4O ~ con"._ u tIlo eerwa 

... ~ .. it) ItU.o idiS08 80 .... ~ 1ieBM4 :J 

a uWe of 1.120 equlv,Ql..;J,i; ... i ~ 4G I.iI. ~ ~Q@ft4 

po$11i1ve 8B4 20 1.~. was ocme~ dGubVQ1 (i:~9i4). 

I&Iipl.osakocq ao viUbl.e ~iIltil_~ ewra in the AD' 

... weI'e ~ __ u.-. 
_il_M1MBt41 iialM· 

.. bJ40~ antii~ 'fieSt; wall ~.tid .. ,. 

~ ... oImliU de$~." ~ uti Fa, (Sa .... ) • WiUl 

tke ... aup.1ea·. tile ~H\\ tuJ;ie. ~Um\'1_ .. 

~eQZ1\i.te4 .. u.e~. a. waul. Of _ poaitive ~. 

wen Aft'd QIl4 ,. tile ~"ve ..... de ~» at BJueGUa 

!qpelfimuraQ. __ • ·b/i;VirIo Ii Ul" ~ i40 .l..u. was a4de4 

aD4 aea1ll8 ell&k- awl z-.1iUl' ia.~'_ :91" 18-44 ho~ 

le",jI1J ... in , .. won NJeoga • Gh08 COl\P4o" ~tiJAau. 

ill aU .. ".P,olIUlica .,-11"'$ .. IVa .. ~ 

, ... ~ ~ .. 1;Ue$ ~~ M ~~auoa ...... 
1Wsa 5OJ' ~'iliaU .... 'tuG as .-S:uw t., .. ~ 



a.uUb0d3 $68-. 

"':f!1UI lQ;o;6HB kS4t 

file M.u.ve ~ o£ the 8tmadr44 

8&11"tinatiOA '-, wre hDeUe4 1t~VidWillJ' eD4 

oen'h.U~4 at 2.,500 ~ Zor 20 .2tw'~ ~ Ule 

GU.~~' was JOun4 flU. fi1e ~1i .. ~\.!SpDD4e4 

to ~ ~ vol.~ ~Ji.. ,% S$l~M. A ol.eaa PuWQr 

pipe.", WS$ WlIe4 tor ~.E~f $~tfiq i"roa, tiie 'tt1De 

t.ba' .bati tile J(d.~G" ~ GU.uUoa ~ workiDa 'io~ 

tile tu.b$ 'l.ba1; U4 tbe lowaa'_ Ai se~_ .Pu~ 'pipette 

wu UH4 £or ee.a Bet of' 1UtUiiifJ fhe .. ~ pnceea .. 

~p~at04 ~ 1;l_s ~ alter tile ~" (t~) 

oootJ;'U~t1Qfl • '$he 4epolN.'& .. "~~ in the ~ 

r~~~' i1f1l1cb. wae p~4 -, &l.uUDIJ -~p ~~ 

~erum ~ 1:100 !""i'UA , rat ed' 8&11o.e. 2Jle 'u.bea were 

n1A~te4 ~O~ aao~r J.8.-24 .b.o~ at~ '*loil. '~I' ~ 

~ u m t;ke ori~ ~y.tilJ8~ ,.',. rhO) 4U\lUoa 

ot the last 1;tibo 8bod~ ~ w -" oZ ~U'~'U.@D wu 

~~ Q$ ~ ~ u,'QIe :i.ft"ea,PecUveot 'fihe ftsu.lt, o~ 

~ ~u,~t1_ tee,_ 
Ua1ll& the '~Qb.QJ.\l.u.e 4eecrille4 ~ove a Coombs 

t1U'e o£ 101.0 ~ above ~ ~- $8 1wi1cate ~, 1dLe animal 

.... GW ~ suf.f~ from ilp&~1f1Q II~. tou~ 

iPt'~o$l_ u ~ be_ ~p$cifte4 .ja "~d of ~p .. 

iioa~ (S~l. • .t'Gr. ~ GallQW8¥ • .1.".). 



~ .. 
~1JI 



C HAP' f :m .a .. l' 

oa ~ 1;be tiine ft.b~te, wliiob wen 

1n3eo.- w11sA 'Ule lE.aJ!!DJH!. plaiD 8J1U&eD. :S.b.e ·eeaa 
~Ut wbea .... 'octeepara:&el8. "V~ amUom U'hI$ 

_ 1280,I .• U. per al. AID ~, ~ 8Qft ... »ool .• u4 

wae4 ~. the stwU.G8 g, ~ senua. a._ 
the ~boft Ut;n was· e4~_t;e fuX" u.ee 1& &l.l the 8ewlO$1oa1 

~$S c~oM4 ia tiliS lnhia,~t:icnt J." WaG _, 

oo.mJ~ ~,. 1;0 ilbJeo" an dosee et .. bUpa 

. to aiee tAo tJl:~ at;w. ~. 

~1,j.!!\1 9M ,s MlifwMRii1fA ii, BM8tG;; tT~el!MaI' 
D.e aD'Siaheep {ilolmlin ob1;luiDead~ 

j~i_1Ji.Oa _ ~ Plbid.1ia wia ~ eeJ'Um .. al.ae 

~ &Ad. OA titara .. 1ea exMbltie4 ol.au ;t:nOi»i1i&UOIl r~ 

8Ull.r$iq tNil .1110 ~m J.;1OO iD .. toU. ~'iODSl. 

~" WQ.8. DO QbMr.tflbl.a p~i~ti.oA aft 111,000 .. 

1. 1.0.000 til,QUoa. Ae ft •• ~ 1;S.tn d ~e "1s1ob~ 

wu takeD p 1 • .lOO -" 'h18 was ~_te &oool"di ... 

WiJimiow8ki awl ~ (l964). 

~i'_·'iG Q.f tu .t&d-oilulia __ ~ &oJ. 
~ __ W1G4.:..-.1~:1n -. 4eYelopal ~.~ 

»no:lp1u*,ioa li.-~ Mole .... , ~ ma4 tala, 
... _~ UDell. ia ... 0""" dUaU .. _ --» 
~ ue. vs.. •• 1.2. 1.4 UI 1.,8. l' fS8 ~ ... 

.. ~.'1GA Ii_ .... Sa.' •• ~1. -~ ..... 



1$1;. 'Co 4evGl.op \!#11ill ti1ne stJm!lltflm.eou QiaUDo1i. pc .... 1»1_U_ 

~ b, tu lr4 4q t ~ oal8 .. J.i.De .. vJJl4'b1e 

~~ dUll'. eera b3 ~ f1f'$h 4t.7 aa4 ___ tbis "time 

the ,three h~"W pnc1plat;iOD U.ee with -'tlat_ 

s .... !~r" to ;fOM a tilI.1* ;.u.ae aa4 Zeme4 a COBllOJl 

pl"~gj.pitQJ:fi1GJl l.1ne with other 1ihi'ee ili111w.Uona d shoe 1& 
&li . . 

Jibe ~~ ~ ~ ~ DO pN01pl1QUoa 1.1ae ~xipef; tae 

DC&iB:UVO aal,1~ coalrol... ~ ftei.U._ of tile &Gl tea' 
1_", a4A.1~1wal. stlpport '&0 tIae ,..eaoa 01 *~ .tiUlU~uUa 

ae '1~~ b¥' ... ~ _~G4 ( v14e 6l.&~). 

liip"." _!&Q!b~ Hr, Ct!!1!I i!!1!iDIBMi' 
11vaUoa o£ the aa"i&lobulSa .6 Co.a 

posltive 8e~ 8.howecl 1t.ba, va,e. hi ... ' clUuUoa &'l w1l1Gb 

_xiawn '1'" was exhibit-cd @n4ed. at 1180 cacl aD av.o.b. 

ftC aocepte4 as the end. 'lUte asehoa .ill ~le. 1., 

l:.ABUl -1 

~1e~Ue " SlS!IkIllif!tl!aS' 

Coombe l ~ "taB-' liD [' Xiii I~' ~ '[li1A [. 1:1i02 
- - - '- - " - ... -'. - - - -4- - - -' - - .. . ... - -' .. - -1.50 ++++ ... ++ ++++ +*""+ --
1.100 ++'... +++-. + .. "... ...~++ - -
11200 ++,t+ -w.,.. ... -+ -t+ ..... ++* .. .. .. 
1.&400 .... ~+ +/P". ++++ • .- -
1..iOO ...... 't' + .... - .. .. ... 
-_.---------------------------
~iMuM9a~&98, I""; 

1M P~.~ of the ~ •• ~Qt~a1tiG tGat 

1,.rt'omei i.Jji'~ '46 ae-ra ~e k .• be.G8~n_ in 

taQ1e. I. 



FIGURE-! fitation lines on 6rd. day 
S chemat i.e draW't' . 'eci 

118 of the pI' . 

5S:. Sheep seru~ ; NS,.. Normal SaLirle p 
AG :: Al1tiglobul'Ln ; . -., , 
A~ 1: '2 - AG .1: 16 ;;: Anhgtobu! en dduted 1; 2 - t: 16 

PIGURE-2 

S chemcthc ol1'()winS of the preci pda hon lines on 5th day 

. .. . . " 1\[S:: l\[Ol'tn 
S5 :: t;heep $Qrual-'; ~t .saline; 

AG. '" Anii6lobtJIttl ; lob l' 
,5,' 1 t' r5 q tJ tn d I 

A~ 1:2- AG j: 16:: }\nt 6 tluted 1: 2. - 1',16 



!AaLE ... 2 

leew.te 91' J?l&1e tiAAU.l&eiiAtI: ied' 

Dan.., 6) 0 

Ber~~ 12 l 
~ 104ft 1. ca.... 112 2 

Cll1pllma 19 0 

Deqaa 41 0 

1- 62 

.1, 68 

.1 144 

1. 109 

4 ." 
0 48 

~ 160 ,I 24 

~--.-------------------------total. 5466 10 '30 

~- 1.1$ l.~ 91.11' 

------------------------------
%, lilQ.¥ 1)$ _ ~ tile .. v.e 1iab1o that: o",t o£ 

'46 8hGep'" teste4, then wen 8ia ~UV. hacto..s 

1ft tile ... Jlatie 'GUt .• aile 10 _'.3.8 ~t0u4 cloubU'\il. • 

. l' ,.., ~ ite Men t;aat ,- »Jato ~1iir.taU_ ha, 
4e.e.~ llO$1Uve ~~$ in oalB' l plaoea ric. ~u • 

Ou.t;taok aaA ~ _, ROt 1D .,. othU' _ 1;bet~ 

,181 .. ' h'oa ~ eeRfimplijts .en cell"1a_. 
I!i!!Q _etMil!+i&!l!'&!A Mdl 

%D *. Hat._ .ix 8CUla I'JUJ'les o~ ~'t 

WiUob wen f~ olearla' JotiUw to the· p1at.~'ltiJ$'lon. 

hd,. fire aeti .... eo •• to arq othWs&Nl.oaLoal •• t($) 

&lld. ~Cb.e net. 540 _1111_ aao1uUAs tile· 4Oub~ nae"" 

.eft eubjeetei • UlO: ... 8I.1u.Uu.\toa ",,_ 4.'ail~ 

·or whivh ..,. be ••• in -.ole .J. 



lABIal - l 

&tP!l:M o.t Me HfiMUPjla ,,·aa o. 80. 
a.. ill P,otU1D !!RW 

toa . 

oj 

" 
o 
1. 

BaabueS\1U'. 145 1 

Out."ck lJ.O 1 

0biilSma 19 0 

»eOmaD' 48 0 

1 

.) 

0 

2 

4 

0 

62 

" 144 

101 
t, 
48 

IaMel.- 26 a 0 24 

------------------------------hUl. 540 , 10 525 

Beao,-O.'" 1..8)1 tr.J" 

------------~-----------------
JiAQweaJ. ~ tJlo above '&able ~ tfJa" -, ~ 

540 ~ wk1_ ,"lndd 10 dGPU\Y. ~ £D ..... 

plate _il .. J ~lea nvti'1eCl.40 1.0. tit" afi ~W 

aDd weft. U 4i" • ~ ,..." ... ad4lti.GtlDl 

.1.0 ~ ~ ~b~ ~'UOB i.e. • U'" 20 I.V .• 

Ae m&J' al_ 1lO ~ ~ the 'fi;~ 1iIte., pl)e"*iw natO __ 
..,.. "'leO.- Sa ~ .. o~, ·d "'fleA ..... ~-, .... 

la 'the »lA- ted· •. 

;'flae ..a.- of .... ~tJ.au\$1Oa'ut 

u"--ill&l¥ n'fiBl04 ~, .. , of 10 CoUU\I,l "'*Oton 

ill the plA-. ~'. ft.", _re poaiUw in til. ,~ test &ll4 

$he o'llW ti.1M ftaCte4 ~. l' •• ~ j"0lm4 ... 

'JO al~. which were _ol~~ -.t&ve __ lb »1&" 



...... Uti IlO de1ieot&lJ1e UtI"e to be 4eoJ.aJ:e4 as 4wbUS4l;,~ 

~u.VG OA ~ baaia ~ n~_ c4 .... ~'iD6.;1_ 

Ma" ~.jla ~'wAl_ Mve __ pnviie4 iA 'lMle 4. 

tABU 4 
AD.!l¥N o£ nGU1M a, .. R:l&tt .... !fI!u\&MUP -. 
Ko. ~ uJm&le ;f0Wlfl 
40uDtAil in pla'to leet 

------------ , -
---.-----.--.----~------------

l' m8¥ ta8 \)8 .b~e4 that _t d 10 

4_bUtll reaoton ill idle ~_ ten. five ~ 40 I.V. 

0&- mo&'e U'be :in a.. __ ".$e:S'G&n4 wen· takerl .. poolUve. 

file o~ ~ "V~ ao I.U. J. ... : a 4oUU\4 

reac1ii.oa. ;fL;.:~~· .. ~. 

WlWa tJO 11$."_ ~ _ .. plate teat 

(v14& table a) wew eu.b~ the tube ... : •. " waG 

i'<mD4 ima1i ~j. •• ~ nvea1e4 20 t.v. titre aa4 tbH 

wen al'Ud.4en4 4oabUUl. 

11e,,-.M'*IA1 BU' . 
aft blJll&in4 aa4 '& .. '17 Ave -UW1- ftU4 

... 'lve ill the tv.1le ~.latl_ ted (vi4. ~ I) .... 

""aH1ie4 '0 bl.oOkiDS -u __ tea. aa4 .. ft8\41_ -­

__ u.a-1,.n4 sa table ,. 



f4'WLB 5 

';'!aul.ts .( timiD" snt;l b!R _ 

P:1!- 10e IJ:pW Ii Pu~!1 
II! 11,f!1j1D 

Da.ri~ 62 0 62 .. , ..... 

De~ " l oa 
Blu·&laaDeewar ·144 1 143 
Qlt'ta* 101 2 105 
Obipl.ima 7' 0 ." 

~ 48 0 48 
s_~ 24 0 24 

----------------------------
~~ ~« ,ac 

---------~------.-----~-

------------------------------
11; !'il&¥ ... oDe ... _ Iftm 'Idle above taW.e that 

fiU _m ~a l'lM bl.~ uUbo41ee ~iaat kMoella 

liP,. tillu hvoali~ ada awu'".:u.all&l ~le PQsitJ._ " 

lDteo'i.on ttid.ok wen m .. Alf.d .iB .. t;u'be ~'Uaa~_ 'tSBt_ 

~r.. 1 • .,. .. DOtiei ~'C __ of IllU ~es. ~ 

ha4 $i"1~" U'b'e of 1120. wtwnu ~ ether t.bNe 

.ba4 ~1;~veJI1GW t.t.1lft of .)..1(1. 

Mt~_~M!l 

~ 'twet; .. OGnd.aOhd. " aida4ec'iDs web. o£ 

tile umple8 fibi. _4 wao •• nefllii"V"el¥ '&G. til.5be 

~Un8;'j.QD aa nll _ blockiDa .'J.lMHi.v ..... ni.UUbd'iq 

!il9 ia aU. loJt * »."' .... '0- 01 ~a'oa,. $.b.. eU .-pld 



wh1ch -4 ftveald block:1 •• anUbeti.eD (ri4e jIabl.e ,> wen 

sls.. ~ Sa '&be COombe ~1i se~tel¥ .. 1)he :NiIal$8 

1Ia.ve lleea ... ~ .. ja able .6. 

lit. *:6." raIi'B •• 
Ja.r1pa4a 61 .., Q 

~ Ga' 0 62 

~ 14l , 111 
Ca."auk 105 1. 102 

CI&ipl.imt\ 15 0 " l)eopri 48 0, .-
Sam~ .24 .0 14 

----.---.--------------~.-.--

l' was obauve4 .. , out; oE JU eamplea "6tH 

rWle (1..11') wen 1*'1'". to the ~ ha$ ue1uClUc au 
Milllfil.3 wbia l1a4 'IKJ- tfNll4 ,oeiU_ to tbe ~. adlbo«l 

.... t .• lieDCl8 ntae IflOP eaiaaia· un. d.e'uol.f4 U »OOiUv.· 

ia ~. Oo~. _Uslubtil.iD. ... ,. 

Ia .. !YI~ •. t!,kwP!MI'dr:t'.· WMMitI11.AlSdI_ 
M hU b •• D inUPtd -I"Uv. t'l#~"" t4 

tAl. uv .. ,,-tioa Qo •• a. 01 Oft .... cUvi.hti uM 



:tour ~oc.l1m&Uc moues. me -preval.ence o£ Brt1Q_l1a 

reaoton ill n~peet oJ: E>6fJA it@O, &$ revetil.e4 __ the 

~0l4' eerol.oPoal. teau ~103&41B tiWJ j,nv~a'1SJlt1onCt 

Jw.ve b.eea ehow.il in ~bl.. 1·. 

!Jl..D.t& '1 

1!M!t gf Ihe MaiN .' .. ; 'tH! . 
G~' . 

l~orthem Pl/$te a ... 
~eet 

~ub-e .~. 
1i08" 6,) 
Rlo,t)k~ 
G;~ :c_'62 
Aati31~ 62. 
1t~t 

PlJiiiMil ~It 
'&eSC 
iPe~ tea, 

12 

.B.l"~ ¥~ 
ootlb~41 'fist 0.., 

An1tllJlobulJ.,a 
$est 6a 

J 

2 

J 

9 

o 

o 

o 

{) 

J 

1. 

1 

J 

o 

" 
o 

1 

o 

1 

1 

o 

4 

o 

62 

f9 

147 



!'able ~, ~ the a-eSlila ~ au. 
~t.t~UOA 111 t.$ "'Cali __ ldoe 1aIe aOCOliQ the 

~lence of P"~U .... 8$J'O~o1fo_ iBd1tg~, _ 

o£ the state. 

tld:t;1cIal $JrNd,p,,&Uon of tile ~ wM.eb .. ow 

tAau ... ~ p~~.o.f ftia.o$ors .i.e Idshon m 'the $OQ~ 

~ (S.1Ji) QQ. ~$$ La ~. ~~ ~(U,,).~ 

__ ~m Bone. -~%. ~~Qtw "~D~_ ~~ '.6"_ oeoupue: 
'Qe ~QG4 ~_ ~ in. WGstel"8 &~ wb~:t'e ~t)to .. 

. . 

~~~e ~. l.q r~~0 the tM.d pofSS.U4a. !,he neotor 
I 

~CGrii.ta~/o£ iiU &$t:..1;e ~ a t~J on ~ liaasu or V48 
! 

U&v~~t1" worlW GlUt to 4.1;£ ~. !alto accout 
7. 

,r 

h~~ o'Z Q.lJ. the 8erolo3i~ $~1;a. 

1r~1 some 1mpwtdt CO!1cl.~ons emerae 
"'f;1~ ~ r~t;~vw G.f£t~ ~ ~ tour tJe~~t1O 

c. 

tfo1»~ ..wgl.~.1~ :.i.n tJ:&ed~-Uon o£ \1rf.U,.a~s 1a aboGap_ 
I . 

W:1;lh '$e plG.·'G ~UwatiW1 tiGS' .4l1ore (pill" da {1.:t_l 
.. 

Oli'$ 'oz 546 sb80p ~ £otlWi ~Git1W. ~~ ~ilD 

~.~ ~ ~e 11 ( ¥ ) ~·'M ~.~ Q~\l~U_ 
''fiIst. _~ ii~ri'~ .. ~ .• rue asctiQJ" ale .*rj$u~£M\i ~ .. '0 
17 (3.~) wJ.Ul .'CM ~~. \)f the\blo~~ '*'_ 
. teat eJIlQ .r~ ~ .. ~ ~t _·d~d ·26 (4." ) 

. naoto-ft ~ de'~Qtl_. 



Table 8. ~.lida\ed f~ra9 showing· prevalence of positive Brucella ze8ctora by 
dlffehnt tests 1n different aones of cri,.a 

........ !t=I'.. 'I I ·.1 I • • _ 

£0lI8 Plat. e }lG:' •• ~ , T·" a19• ,~&t Blo.eki.ng ~,tibody teat. COombf test. Tot.1 Reactor 
flO I d I Vii U' S' Ri: . c: rro L Hi -R ! Nil 6;6 m- '1 Ii 1f Hi n~. pel'CuJnta98 

• 0 - . ou- g - 0$ u.... 9~ 0.. :.. C - 9 o. 0-. ou- g. 'J~ac tor . 
sample tiw btful of ,1_ ·btf"lof.$;\l,. tful of al-btf- • 
\$8hd .... . ........ ' . . sa~1t_"1 . 

Ple pla,. pl. 
te.'ed te .. - tes·V& 

... _ _ ,". .. .. _ _ .. _ .. _ ~ _ .. .. ,.. .. _ _ .. ... ~ .. !ad" .. _'.. .. .... _ ,. .. .. ~.j '. - .. .. .. ... .. ... -- - - .. - -

i&$t4J .... U8 3 2 aS3 2!J5 a :1 2!).L 2&1 $ 0 a48 248 9 0 239' 17 6.6 

_.U.m 63 0 1 6a 63 0 1 Q 62 0 0 liZ 62 00 62 0 0 

$.C1iIU.:.rt'a n 3 1 68 69 1 3 61 ~ 3 0 62 62 00 62 7 9.1 

fies.t.~J\ 1530 6 147 153 a 4 141 JA? 0 0 14' 14700 147 2 .1..2 

-.---.------------------~----------------------.--. 
Total 

R,~act'·~ 
raM 

546 6 10 S30 540 6 10 S2~ &25 6 o 

.l.l~ " ... 97.1" 0.. 1._ 97.. 1.1% ~ 

51' 519 9 0 !10 26 4.7 

99.. 1.7" OJ 98.3" 4.7" 

~ -------------------------------------- .. -.------
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B$~oh wom on bwoelloe1o ~ aoi_lam 

Clr1esa.r-tl.b1oh 'e mowa to _enueie ~Qr bNOelloaita, wall 

~ <*lf~ to -,u. botb. W!ider tarm aDd v.uJ.a&O 

condltJ..ons. Po14ins $iS ~1.3 as l.941 .. 00Dt~ DeJ'o.rui 

4oul)t thati .QOt ~ waG bacoJ.lo8la aD. ~twa' ~ 

~ vUl.a&e ~ .fam _,tl.. bQ.1i be b4 sl.$O i~~t 

t'rom btectd oa'ltile. ee~ ~ $.~ whioll _ 1Ul.G. 

USia of ~.r~W.Q' stUQM;$ ~ not he ~UiG4 .itur 

fie I£!!ulle il2!lm! or _~ ~_I ~ Weft 

n~~4 b¥ him $$ 1ate~H (A,/m) etr~9 A ~1; 

&\8a'temt1~ ~, 011 a wi~ ~, ~ once a~ia :i.A1Uated 

in Ori~,mosU3' ooxd1ned. to oa1tUe i'l'Om 1.961 O~t 1ilit(t 

"eH.~lt8 or which tU'GW Q'&tenUGll of .$tt~r,i.nQl".t~ bilI_ 

~de ~ lQ!\.\t~id.e ;he .~U. ID G qri.a f4 ~ •• ~ 

~'Ce t4 ~~e ~ of bgv1ne br~~ll.oG1B in the 

t.iJtta$e 01 O~ weft p!bl.'~ (l~ and. ~.196'. 

~e .d: ill. 1961.1 Fa'" q4 pa~ • .1.968; 1.~1t ~ k~. 

1.908 &Wi r~*. 1968) .. 1a ·a4Ut! .. -.0 @'G'Ul-e, oo.m.e __ 

wu int~'_Wl ~ iACi~ fit lbNlcella 1:'$~{)1om &moDS 

~_ ~ eii.eep ( ~ £1 iA- 196.1) bu.tt the ~ftI$ .. 

oeafh_ to BmAb8U.~ ~ J.M ~~ ~u. Ia vi._ 

« t.he ~ 1n{;#14~ of 1WJ,a ~e am~ .ttle, 1ih8 

q. .. IS.on 1;t'l~t;, la~ aroM W{let U t:o ~t CQl4cl -. 

~pou:UG 1n ~~ 'Of ~ an4~ •• ~ wut_ 
'dlJ.a&e ef}lHl1t1.oMf ~ ~,t$I" two .p'<d.u oS ~1. U~ 

sa o.1ofi JA:dmJ:b.q '0 W.ohtl h$ria of _'Uo.· JiO <lo\ib1;, 



OQ$tJ.e .iU88U7 imffer f:nm ~. _219 ~ aa4 

pats :tna 8:. !\W:":!HdP' Rt .. ~ aJ,te $8V~n"da 

both ia IDdSA q4 ~ ~~4 ~U atiitferi.a& 

f:nm IZ.~ ~ JlQ~ ooitltiU .. (~, 19JOJ 

lhlddJ'eaoa. 1.94JI K&r$1;Oa. 1950, r~ 195J del ~tmv. 

1967). 

Stud lee on ~oeJ..loiJ1s amons 8!J&Q u Or1eQ 

""e e~ re~ed '.l-9'j~ po$1tiv~ ~clioftl \maillS tlpol). 

standar4 plate ~ liMe Q~t1n3Uon teete (llaQ .!l.ll • 
.fi.,a-S!t*). Jl~lI". the wolit 14 Pand.$ a.r.d PQ, ( ga • .fIi!) 
h~e4 a. ,.1 __ m~ L.&. 12-1J~ ~~Q·kt:l~ wn~. 1a 

Qt\41Uoa .$0 ~ above .. ~6.i.0&l _6ts-, fihe bl.o~ 

AWt.i..h0d3 ~8' 'Wl.W "SteL~ prea~il.ce of _.locking an1ii.boUe* 

.1n gou.ta &S~~4.t.iw:'\llj' &riees 'Gb$ q_m;ioD wJw~ au.Qb. 

anU~do or dono.. "QUC hl Glleep. J.!il.:l$ M»UO't. 1.e. 

tllle o~r~ of ~ __ UbGtaElu),t \\il1eh ~ 

~\;;.;iwi\Uoo bJ~ oN1~ ~tjCOd6t las Dt)t b~ ,pl."Obe4 

U~~ $heep. In vi~w 01 the ~~om1e ~~.n" .. 

lp~UO h~~ ~~l~UO@ og 'tbia G1t'~'i~" 0 .;1A m~». it 

itJQl2iCtluuJ1do~ wort.lCj)J~ _.~ ~¥fStl$l~'ilQ-u ~ 

she0JlI .tl"Q:m ~~ 1 t ~ let$ i)3 VAe SW"lioJ" .. ~~. 

lilh11e lIJ.aJ:wiq ~ .~. 1$ fie 'I'1iJ~ OR 

tJi'iji Oa ... ,ie of _.r·.u~ ~wa iii ~Q6$.1I$ Q.y PM\la au4 ~i 

4JW. • .st.) tll&'t U a4d1U. to tile flt!m~ plu" 84 ~. 

~aaiDa1fiQn iieaV. t1w. inOJ.~- 01· 1).10Ck1[16 w,.u~ 

.~, ... muGfN 1t 8_ ~ Otmtu.\Pl~._ ... ~ at 

~, uo~ ~Si- -- wht •. ~. poe~iill¥ ut.e&J' 



.alJ. tho ~O_OH 1& fUI¥ iiivrm JOPUl.a'lp g abeep iD.fe0te4 

vA_. ka ...... l1. _pDil.Dl!l o~ ti1aa !£Helll elM- Peneal 

.. availabla U~1luft ~ the, .. Coomlte _'i4lGlftlltB 

1Jea1i we .,. ~- ae mo,' __ ''&1 .... ill 14ea~ 8a' 
if _t, aU i.d~_amala .. ~ $0 ... ava.Jlab.le 

eeft10_~ -- (lIa3& • UtilI ~ ... Gcw ... .19651 

.. .,~te .!lll- 19n aaa Ilurie~ __ • ,1919). 
, , 

1'& was 'tile ~ aim to COlle. eGa ~ 

.trem'i·t;I&e 1' .. ,ageclS_tso ao.aes et 01'1- ea4 .. ~GOt 

~ ~GS fdmal~ouJ.¥ .. all. 1ihe tOlar ~_C*1 ~'8_ 

d~. plate:, 'Qlh. ~u..1ti_.~ .tt111odq .. 

coool»i a:lft1~~1a _~_ - -u., e p~ _-., EGe~ 

"~ ,-~- g ~ ia 8hee. aa4 

eta..,- oj' ~ ~U.UoD Wl4Gl.OOkiq QIU~l\)od.r ~ 

8$ com~ 'CO 'C11e 'OOQJlim -1U$l~ *-1;. 
!tie ~.u ,i.e~e wld.oh. qqae4 OU'l 0.' ~ 

iIlV$BtlPiiWl ;i.e atfie&, iB'tfftn"1Da lBu miloh _ ~ 26 

oheGP o~. of 546 tee'" ba4 ."olallJ.e 'Ulna to i£._~. 

_1i~ ... hYG~ a. _~ 1.QW i,uoi4elioe of 4.", 

... _$OJ'8 emtmS eb.eep of tild.8 .tate. 1hI.. S~UOA ,t8' ia 

~ .. , dtil 'd&e naG' __ a1tes oC 6 ••• 2.~ aa4 4.~ SA 

II'" ~ea)l. We.' ~ .. J_~ , ___ • .19611 .. aa4, 

,aJoebi. 1966 Uti. ~- u4 Dbll1on. 19.). JAsOll8 o~ , 

~~ ... mmeVfiil'. _cla .~ ft • ., pnva1-. of 

baOe~ iD ... , .. __ ~ ..... IU~ -. _ 

_ ,. .. dnu ....... "..,..b_ ~ aat,~_ 
(JS1&) .. ~ .. ~~ Qori:l_ loU- bI .. ,. KMJdr (BU.19A 



ad ~ (Ile8~. 1960). x'O ~ be meIiU0ne4 ja 

~ connect!ca tha$ Po'l'S. (1947) had eleo 00J1le aoroae 

s1ir.fq ~ Z'eaotc. ~ ab.e&» 1D Qr.t.aea. mile tae 

eJ:tUiitioa_ ~~ ~ ia catu..e of aome 0" the 

GoV$Jtmieat Zazrms ruul ~. JiG ha4 ~ re~ tbafi 

lWi af;~1i8 to .leola"e ~ o"&i'PD1'ilBf:) 1:~ __ ok 

oV1ne abor1t.1on VIeW DOt ~ Wi_ ~ 1DcU.oa .. 

$1.~r no inf'ocfaoa or ~ ~ of '&he 41~ Sa so f~ 

sa OriGsa sheep WGre 00D0eme4. 

ZoaewiSe, tilo ~, ~_oe oz ovUle 

bftceUoe.1e U 01".1$88 ¥fa;.;; 4e~'Cte4 ia theaoutbem acme 

'9.1~) follcwo4 1W 1lle ~em 'SODe ('.6~), weetem &CDe 

(1.2~) mA4 IWlr~nHne (01).1. ~. ei~1oan. ~. 

~ og the Seft. eam»l.ea ob't&ined. i'rom the two Oo~, 

eheep Z~,bvth J.o081;_ SA ae ~'&em 301Ut .. as well b 

those oZ the oo.l"Wlem mm.e. I1a4 no Qlear-C'"d.* poei:J1W 

titre 1n f!tX'I.N of ~ to~ ~l.oai~ te.,e. Eva ~ tbe 

o.1tuQt1oa is vw; tGrtt4to~, 3e~ more~q ~ nqtlinl4 

'GO be hl9tGd. before 'lbeS$ ~ ~ d •• ~ £N61· Ova 

brueel1o@1o. Iiowewr •. 0Dl3 f'~ _m ~ of ellfip .. 

OJUplima ha4~ul)Uul ..... o~ 20 1.0 .• iD -au wh we,_ 

tN'itule4 ., ~'bi' ati9 rdOti1.on" the ~'1Wta'. the 

~i~ oZ nch ~. will. be 41$~_ ~WtJ¥. 

It 1~ n_ ~l~WA' ~ 41&~ iP ~ <iDa.Ll u CO 

__ .. PRva1eDC$ ~ ~1lo1ili1. J.a ..., Beven ~ 

t~ tha' 10 &0--~ .,U.(4.11it illekeQ. J.» in .... . 

aDd,JG; in. ~'1il~) L,~.~'" .,.~.'\Ii.!t ~,& d __ mt .... tQ$fiJ,Q • 

.... p ~ aou"_ ~~ W'l~ ~ _~(iltiou .... 



a1;a1 l.' aa4 ~ 'Op~. ae o~a&l_ f)£ Ba~ 

(l.961) &1l4 o~. 1Jase4 ... 1$01$\'_ - e»eOJ._ ~ llrtlceUa 

£~-.tl.ttt,*"Jl. soata aa4 ~ be~ .. l'lU a.hi;,WA tla~ 

~rl¥ &,_ ..... 0:£ f3Woell.oe18 in ~ aft ~4 b3 

k.~,·M44 the ft_ 151& 1>¥. a~. BilAoo k. 
~ i.D£ecU-. amo.ns ._u. 10 ~. in ~ it. 4& 

Ukel7 tha. BapS" ~ C01.fiins Sa oOntao1t wi. ideo.e4 

catUe.Ofll.re. VGl:1 few 8keep ao'$ufill, su.ffer f'f:'Om I£.~ 

~eotl_. OlJv.io~ .• eheep O£. O~ 4m4 JlGJ!'~~~ 

wheret ~VG .n~:'u.ral ~1&taO$ ~ k •.• !J'!!¥d.~~O~ 
q4 1ib1s.ta aU ~fW. ~ up', 1tbe. lDteotloa nto 

at. a vwq . .lGw le1J81. aow~. ~ ~ Mn4ittou tA& 

_~ni .. m1~t ~ ~ boQ.r nab~ an4 tIiG· ~_ .. '. 

~~ _ .~o gem U haia "'$_ encOtl4~ b.r .Bao (,2it-,a 

1D W";ltemu ~ ~ UIi KuJMi1t8tiB <R.i..au.) :1D ~ ... 

Cae ~ »os~te bree4 ~_!i_ in ~» an ~ .en 
ae .pftVfiil.QIlOQ lf3" ,. ~t~;:lf4I' 1._ aa4 if " is lWOVd tn •• 

~ aoa4e~»' _'live .~ oZ Od .. ~ ~,pa JZlOft 

J:eButaDf;, .. ~ll. Lnteot;£.cm ~ tile ~ 01' IkaGldr 

3D4 BaJoIN18. AI1etil& ~ ~~ of .. lOw· ftte Qf 

»ftV'~8oe 1e pi1Jlimpa 4ue to t;be ,fa" taba'l .. ti~ 

1s ~a p.I'O~ in .... ~ _,1l.ct aa4 ... - q4 

tke JnfeoUoa B0$B ol~r«14 OZf ri.ttdA .. lew ~- th~ 

.4uelliS ~C~ of ~ .. a ftr6 ~ •• auat. 

III vid of the .tad that • total ~ - 546 

tdleep __ .t.U'e .~ ... 8t$'laUUl ~. of: ... 

~ ~~ _Ie mq not .. ~ ~V'ft'f ~p 

OX t .. ~taem ~ Oft"~u:&.J bav •• Il'''-~'\_te 



&8 compared. W o*her 1i.bree aOlUht laG1(ieJ)tsll¥, the 

~tase o£ kJ.lcGlla nAnoa ~ eattl.e is ew.th orissa 

1. hitPeat 1». "th.e .t&~(Pan4a U4 .Daa" .--su-) ail4 tilis 

oenl4 ... ~~ .~ one o£ _e ~ o£ aU&h~ hiab_ 

bo1d.eDce o£ 'Ulie 41seuE;} 1a ~,. Boweve~. WIlW isolati_ 

au. 14en1;1.fi..'lon ~ BncW.l.a GJ-.Aiema uo· UJa4e • .u tJie 

.taatore M$Oolated uith the ep1den1olog ot tAla .~ 

~, " :fGlJ.8 u~. Sim1l3rl.3. ~ _n is 

needed to £1wl ou.it;~ rel,aUV$ s1UlCej1UbUiV .0£ ewes ~ 

.~ WMta:r na~ wnGiUo»s - 10 1;h14 atwia~ almoat. 

e~~ ~ ot MJ.e ~ .t~le "Smala were aQl1l)~ 

~ 1 ... no, poaibl.e, 4WJ W pr-~'U~ cU..f.f1~1ti_. 

to ~ _10 UCi .f~ 88m S$~~ ~ eJ&U&h ... 

llouae oo.rul1ii4ns. Ia~at~., aoae f4 \be ~O :n.ma .. te4 

iD .. __ GoWDlf;.~ ~ tha4 de'Ceo1i&W.e Ut;r_ ia aB¥ 

ot tile tee •• 

1101: a. ~ ume. the 3~ »late au ... 
aaill.d,iDatioa hOts Mve ~ exteaEdYU.J WJGi .m -'"Una 
___ Q# ~ia DO" 0Dl¥ @tliOOS ce.tUe iaobWina 

blirf't£?J.oes wt aJ.eo ift ~ ~ GO&U ( ~ &ad. Ra.1.palMJ 

1949:' ~ Al'ltm e1t al. 191j). SO Zar ae. eM •. Q4 &eata 

an 08Jil~ .• a 'U~ ot4O I.U. ie ~ ~. 

U ~ 80 .. 100 1.U. fN' ptUe ( Be",. 1964). 

Glw.I.e~. tal@ 18 Uti 'GO. ~UY@lJ' ~ eUJ)odl' 

~ Sa Aihee» ml4 ~_ to BJu_u. inte •• lOa. IllG 

»la_ ~tialti.Oa -$1;. 1ft Ji8r"C~., aut .. u. 
..n0Wt UJU.$a'i0n8 Q a(,,~QUDt Of fleet, ~~tiOD ~tri~ 



wi.'Ih Go ;tb1ok au~J.oa of ... ortPaiu whica ~ 

ta'k!~_tlOil -01 1'$$tU.tG qdw dU;t.1cul.t as ~ to 
'" 

JOBtUve CfAit.J.o tie_ .. 1-' is. tAenZQn.t.. not. ~~ 

&ba1; ~ 1.l.1' DM~'p $GI9. couJ..d b$ 4$~o~ u poaiti.ve ill 

~ 1avea1iisa'U.u b3 tile p.l&te 'ha' Q6 ~1i 4.7" 

~'tuQ 4e~:te4 ~ ~~onal -..,,18 ~ dep~. 

1." __ tiaG 9~er1~v _ 1;lle autile-J! tna' t.be UtN- U ao­
'pos~u._ ~ ~ avwr e~ be60n4 80· Z.O.au. 

'" 
a@ ltliwm. 1ihe4ep0~bil.j;_ .z 'the pla.U ~UnoUoa test 

in the COrrGo. app~ of iDteo'UoD a.'$\Ie amoJlS aaeep 

18 U~, Q.WlSUo.uab1e. with tile ~vull.Qld.U_ 0'6 a.ab!£9iI 

~ M~. s~~ae4 eoco~ to F~ sUp~tion J' 

it to· now JO$~ to -~ ~ $1"" g aea ~1_ 
U u:te~1i1ODa1 UD1iie a'C 501& ~'1-;'1_ l..wel.. IeWftl 

wolit~ 1Aol.ud&oa Alta aliA-(ia.ca.) have Z'C.OOmmw.ded 

,~ _J1_ so1Wdoa &O'Iabeep atl4 t.Ms kae be_.tol.l.owe4 I 

~ .. 1il'I.U iD"fj~1d.oa \$Ue. pertomlq ... tube 

a4Sla~UOD un. We .$$ 1'1&1 able· _ clGteo1; __ 

~.i.ve ~ whia .baA -, ehowa fm¥ cl&~ 

&S&lu:&.iIlaUOA .in the ~_ ted. 1a view o£ tAe dU.ficu11;iee 

~~ ~ u.~ tile jllate teste, the _~OD et 
• I:ew m.oh naotwa _ tbe t~ Ma' lG 80C ~rui.nti an4 

~ ~ __ at'''itm.'MI4 to ~ \We fiE bJpflftoAio -l.i •• 

y dUuent iB tae_be ~\lUaa1;J._ ted. A8 U ... ftc 

a. "0 wtth uvesU&a'J.OJW 81>JUeelj·pu ill araS-la ... 
l'iUl .• 10 Beep ~ h"~d. Uth _ 20 I.V. lUld ~ 

ol..aueUJ.Qd. u ~.UuJ. ~lOftlfJ ~wr •. ~ ~l_ 

~ t~ Dg.ti.",. to ... ~ekiD, an'~ .. ..u .. 



Co~ u~ ..... OIiu.oui¥ ..... uj~ llB4 

aomN. ~"JdBG 8S\'lu_ It ... ,. .'ipn .... wen 
free fftm, iaOQilpl&fte qU~ea. lB· all. ~_. auh 

u'in'Ala wen ia the e~l¥ s~ of ideollOB _t ~ 
f'o11ow up was. aot poeaible. 

·ae .• ~JJlCe of b109kias aatlbedi.e8 iD 1lhe 

c:GVS@ oZ ~a intGG'UoA '.baa beea .t08iDB GGI"1ou 

4Ut1CNltiea Sa 4e'laot'1al Weott_ ia .. Smale qd. tllao· in 

mea. Aftlilab3.e 11kft1mJfe ooat"lm b88-~ tllat 

bl.ookisgM't1boU. He ~~u, OAQOW'lteni Sa 

QhI'OIlic hUmrm 0Ue8 u4 more _ Sa ~ &a4 .... 

(&tablefoJ"lb awl. ~. l.9S9i Be,.... 1S'4 uti 8»iU, 
1m). 
~ !l!l- (19") 4evel.ope4 a aetU40f 

4eteet1D& the preeene8f_' oZ blHltiDs .u\)GUea .ill Gem 

e~ M~filft t. '$be ~, ~"iUtiOD 'eal a4 'U4a 

, !aU '~w14el¥ l'ollGwa4 ,ill ..u.C8l .. well .. YeWI'inal7 

tiel •• ~Uer ~ou.., ~ ~ Pat (9.I.-!U_)oora"i.me4 
,_ »ft-" of l);a.o~ U~d ~.aft_ •. !l!I'" 
aD'~ ia ~ta 0' Odoa ~t uio pod'ion wltia n~ 
w MeQ tfJa8 B01l1a .. ,t1~t_. ';tho J~t i.ll"~U_U- ~ 

N,"Ue4 1iWt, U 1a eoa;h, ~ .~ a.ho M4 bl.Oofdua 
~ 

~'tDod1$$ ~~~, k.d0E!!l tm1;l~_.o ... _~At of 1.1$ 

0\&' of 52' sea ,Mmp~ .~~k4 • aU of wAiob were ~,U .. 

I. ,he ,~ Qs5bt~1aUva ~ •• ~ w. .... . t4 @~ 

dul' tipi,l'fl~ W(t_ "~ t 1~ P en ~~ .. a.up 

t.ba' ... , if Il(i' all, .bi.a~. M~ ~l;G~.iD& aut}i." ...... 

dG_hft.~of \bI$ Weo'1" .~ ~1i1Q. 1. ~t=l" 



8~ __ tlte taet ~t .f~ ~eeUoa. JlOI'm&l 

~tia'na appear ~t amt. bl.eokiD& aaUlMkUea at somewJlat: 

~ s~ 84. peN18t~1, Zer .. P"~ peri04 ex~ 

over 8ewNl. 8'ean (BGjdl.l·t 1910 &D4'I:ap_" .d. !l-l974). 
_ ~ ·the p~~ ~ eheep :t0D4 poa1Uve W tile 

b1~ QD.Ubodr~M .fill that- eg ~oa1;s (~ Mel Pal; • 

.2»...,&" .. ) ,. ap~ fIha-' .$ oeouT .. of ~WlU~ 

Sa sbeep (~ .. 1i') is 4S.s'1DcUiJ ].ower $baa soe.D. flde 

d1spar11Ur oould be tmpl.aiBe4 e1~ dWl 'Go & Jrelat1vel¥ lower 

preft1eao. 01 'Yla u~ to aheep 1a th1$ ~QG, &B .~ 

-'0 ~ brua.lloa1e or 4it£~ 1a tile immuoiQC1oa1 

re8,p0D8S8 110 iatcol1m 1a ~ two U:f.fe~' hoa. 8p.415. 

AOCO~ to 8abl19tor\b ami blloiiQ' (19,,) b1eekt~ 

_"'bodies .~ heat labUQ aa4 ~ 1aaQ$J.vaU4 at "°0 .t01' 

l' I'd.mltea. Bowtlh&' $0 ~- 01 1t1o~ ~;1~ 
iii sheQ Jwa HOD emtt1N.e4, pno;f.'" J.ila1!}Uv&1ta or ~ 
~lAe 1R~ ,~r~ eo.1ve tile ~ ot -..~ tM 

iDteeW ehe$p JGB8d~ bloOldDB QU~ ~ the 

fWD ~1ee whiCh ware ~t1" $$ ~ uUb.'OOJi' t8$~ • 

.it 8:lU1) oboervd taa'l ilaMbiUOIl ~ ~~U_ d$ 

~ QPto tile lI'4 'lube i_e. Qt,.". 4UJJ,i.'U.0U8 Of 

11l.O .. I. 40. iUnoe 1nhib1~ oZ ~u$SnaUoa eva in 

'lhe 1s' tube ~ ~ aD p08lUYe .for blookiUC _Uliotid 

" ..... oomttftn4 na_~ tor ~uU0a4 ~OSM CO 

~"' tile ...... ot 1lt1oold,DS uUIaexU.-. 



Ibe anUg.olNlaa tee ... ~wa1J" ia ..... __ 

Coom1Je s!,l. (.19.') • --~ t. de .. , UOOmp~ 

Db uUhoUea ~:Lcmall.r pnaea. Sa 1m ... ae~ ta coune 

.z time. *" 1; •• _ popii1arl¥ lDIGwa 88 COOm'N. -tq1obuliB 

~". Was .. ~ 10r 1She 4eteot1OA ~ ~ete 

u;~bOd1" ~.i.sWt aevenl. m:lonbial,. _t~ QIl4 Me ... 

fft~fil\U; WJe4 88 a nUable tool. f'or ~. ~ia f1t 

~llos:la par'1~13 in hwnM b~, .I"$.le. eM.., aa4 

ljt06ta. Accor~ to Ha,~_ (9Ra911.), J,epe.ml8C (sta- .&1-) 
awa AI-&01rC5tt (2I..oW,~. 1)~ 18 alfllG81f :£oolpl'OOt ad 

the reaul.w a&'O as 4e~1)J.e as . ~ctiMdl. iflO.ur.t:toa of the 

-.,ulta'81" ~, (e). 

Q\lQl1_t1w tl.~~U_ of 1iilo l!Ul1;1elo.~ w.aa 

dODe b3 1nlbe preoipitQt1oa me"*' ~~ a v181.b.le pJ'ee1p1tatloa 

blti~t'" ..... eao~ aa~'bul1D .ba4 been Zormd ill th8 

DltbJ.ta. Ge1 dU'1W.lua ... was ~o ~0Wl4 to be _ 

a4~amot to tAe abo.ve mtb04.llcmeVer., 'Ike .·SI'flWI cU.l\\Uon. 

ot th$ aD'islOlNlia wM.a aboW84 -~~toI7 reaot1oJ1 

dtk lmO- COO" J)08iUva 8eI'WI •• ~ to k tlle 0Ill¥ 
"liable me'tl104 for quanu't&UVG Utn"ion ~ aati&1ob~ 

ACOG~ J .~ 'eatt .. 4ealped .. ,. tlsiaa l. .100 

4Uut1oa 01 'Ule utltlilO\nAUD and. sel ~1_ teo. was 

eE no aY&U ill tiWI ~~~ 

a. nl'lli&lU obt&iDe4 ill .... 00Gr'0' at. ftb.$8 

~f;:It;i.U_ ~&W ampl¥ MlM~ tJw.v tbe ~ 'en u· 
.~.» ~ 4e.'" 1.1" tIlOW ".now' over .i1Ild alJov. '&he 

'b1oo1UDS ant·aecv __ ft. la .. £U d' ~ ~1.' • 
• n"b04le& .,;lia·,' .h. ~ce.Ua $-pec1Q ".~ eono:: .. mfla. til~' 



epp~ 'to be no d1tl'GreDOG be1i~ tilose wiU.. aak 

.C.zW~UOA ill bl.oo~ _U~ .. est aDd the Coom1I8 

1;ee1;. However. b7 4e$eo1;i.D& a'Uea8'& 8Gil$ reac,ori rOUDli 

ne~t1" .lA the ~ aaUhGda te." tile a».'iip.otin.U,a 

$eel 3ue1t1t'1abl3 Us· p~ .. e4 1t;$~ u the ~a", seMi .. 1" 

te8' 1a the tlel.4 o~ d~"i.o tJrMWlVl.o&v out oZ tile 

o~nt13 aYf1.Uablo tecJ:Wi'iuee ~P'. ,pe.nw.pa. ~ 

tluoresoent ut1Do~' _cbJl1que (l¥A~).2hua. la6tYias 

a81cle tbe ",late a(£gl.ut1.u3Uoa 'ifile, .• 1iAe ~ ~'1nauoa 

UeG'& oould 4e'lien l..a~ "aoton. 1ib.e bl.OO1d.ns $n1;i~ 

Mst ano~ 1.\11£ aD4 the CoOliba " •• 1t dd1 'tio~ 1.71& 

reaoiSoreanli ~r.bl' • total ~o~ ~te &mOna "9 . . 

~ Or1eea worD Ga-' to 4.1,r. Uo'C w1tlla~ tA. ~ 

an'Ci.&~D1c rol.~1;jODab1» Ntfiea I£-!iltortu &114 ik.I.!iIC"HI 
the ~v13Ql)j ... U.~ oX ~ !£.&OO~ Mt4;eu =tor ultiotla& 

:reQO-~N amODB abeep ... - beeD .roJ.lg_flia tala 

1DYe8t~i;lcm .. ls a 4ietitiC- ~OOrdn& 1n .. 1_ o£ 

o_~ G~ ~. iE-f!!l&:i!!IH ie mv.M .IiOI'e 

;fn-av.enU; J.oo~tte4 ~ a-ttqo,JsI ~r«A ouee ot 0Yiae 

~ruCGllos1e ill ~ ~U7 awl ~wh8W. l.~a. doHi 

(~919) iw.fj obse.l"ved -$bat; a-!!;lrl,'Mel! au'1(£~ fbft 'io ... 

l}.ret~r~ O'ft:.lr k.tijlSl£1ti!, an'i~.,ns 1I'A _r04i~o~"10 te.". 
a alleep GB4 p".. tmt'~ tel;, I!»~--- .,-:~~~ Ml&1ieMil! tUlt1s­
of 'i.PllftYd 3taDd~ ie net' availabJ.k, .iL .ll.adSa _ .. 1 • .., 

be wo·~ 10 p~" tlWJ aD'C'!6oo tOI'UlIe liD eheep s.a4 

_Ql •• 8'011..-. o_~Uw, &ilItwl&Ga owl4 be lakeD • ,. 



f,n'Q~ua.1ie the _J.aU". e"i.o~14t8 or !I:_me1!j!M1! aDd 

!.£.ab9!1W! aat1~eu :iD the· aerol.opoa1.· ~ia ~ 

'bru.cell..oa18 1D 1Jheae 'n speciea o£ ea:lmal.· .. 





A _ll .... ~ ~ _ W&d~ .m Ode_ 

to· i.mr'e8ti9le int50 the· prevaluoe d BIV.cell.a nao$o_ 

~ eheGp. 1!or 1Jbl8 p~ tb.e .... te \fU; 41Vi404 

111$0 t'OV ~iliaUc __ Yis... eaa.w.a. llU'tIlea. 

fiWtkeJ'D aa4 .-__ aoDe8 u4 .... ~Di ... Goy ..... 

~ ~ faJ'U wen also uoldd ia tid.e • ..,. A 

. toSGil of :;46 .... aupJ.e8. 2_ £'ftD .. 'em acme. 6.) 

fJ"OUl ~_SOIl •• 12 .fJ;tom GWtbeJa __ u4 15l :e .... 
wea'teDI --. lAclwiiras ~ M4 CJU.plia J:a&'lU. bo. 

looa'&e4 &a tAG· wee'-_ aGllG. weR ~ tw .. pnee .... 

ox 1J~ dUJ)odiea. ~ ~Q8l. 'fleaft vUr, phtte 
~Una'1_ .. ... ~Uu&t;j.-, bloOld. Gllt;1Mtla i.'lWS 

~ U1i-J.~w.ia teGM .eft 4ejtlo3d ill tlWI 

saveaUo&'.1Oa. ae ~,pa.R.1oa ~ tM aD~WJ,a _ 

1bo Me" p~8 ,foll0fi4 were .. the liaea ~ 1JAO/~41O 
antiien 

&peo1tioaUOllil. ~ kM!111 M!!1H"tlU tlGe4 ~fi' 
tkifI 1Dv%l~U ... " :ft,fe,t+.;iall. .. __ ~ \left 

_ItJeo1;aj to the pla_ ~'Iaa'Uea ~ &ad. Uioae 1' __ 

-.'Clve -N ws'M4 ." aN .~t.iDUoa .--. -kiPa 

40 Jate~'U.ona1 uatta (I.U.) .. positive aa6 20 It'O.·u 
w~e 

4oaD~,. ~Q~"iOD S ... be1Gw 20 1.U.1\\.4.e1~ . 
a._ive. ~ of the -ma ~1e w)'4cb aA ut ... veAl 
eipUloWl' "'we ia t!ae ... we- .. _.111 .. ." .. 
'blo-c-lllaa -"boda , .... 1;aflaU¥., W. ftm&S.:i •• - ... ·f 

w.h1ob an 11.,.$1".. to .. ~. P"V1oUlv&ll' s:eo'iOnd 

t~a, weftl aowV.line4 IQl1 the 'pft$fIaQe .,. iA~'" 



anti.btKU. __ 'tile CoOJlbs 8Ilti.-ebnp 81<*11 iA h81. &e 

ant~ sJ,ebuliB, zoalee4 iD &bbl_. ~ tt.ah 

pno1pi._u._ tlv. cd J. I 100 QA4 dietSO' lJ.aea 

4ewlol*l ia tile ael. Ut.t"uiu 'eat· up. 11" cWaUoa. 

'or $be -1ooIBbe tee". *0 IlDtiG1obuJ.iD .. e~ze4 

~1nat a k80Wa COombe »_iUft eerG .. a 1 I lOO dilMti._ 

.. JrGW'ld eui.teble ru WJe ill "Uie .... pro;pv_ 

On the· lJai;iS of QJJ. -.kG £QU!I ~t.t.o teeq 

,pft'fo:rme4. J w.t d 2Si (1._) uill&ls OZ tile eu~ zone 

weft foui poeiUve1l0 'U&e p.1a$e 'he". a ou' o£ 2S' (0.1_) 

to .. ~ het •. 1 -, oK 2J1 (1.21') .. tile ~ 

.- _,~ tea, aB4 9 .. - of 241 (l.~)_ .. e COGdta tea __ III 

fiJle DOZ'tileftl &OAG, ~ 6J .'mala were tee.... til(j)ft 

were_ p081Uft ftQotora to fi!IJ3 fd '*e fot\%" teota. 

However, :Sa 1dle ._them --, lo." 0'1 'II (4._) ani_). 

wed pod .. iW ... - ~te tea ... ~. -, ., 69 (1...") to 

the .. too .. , J 0"''' o£ " (4.1JQ to tilt) bloolW'ls aaUH4:V 

.... -.4 J eM1 of ~. (4."" .. tile ~ '08'_ .. ft6U'd8 

1'be wea",ea ... e. naG of the J.U (O~) aoirnela Weft po81Uve 

to the gl.6'*> teat. 2 out of lSJ (1..JJ£) t. tile t. t.... ... 
ou.' ~ 141 (.) "&"0 'flU _lo~ q·'ibOdI ami eo.-. , •• u. 

t-e!JJ.ll. . _ -
.aotll the Gov~' .t.!iE8 WGI"e ,fna,,~llA NaOton 

althOusll .tow ~»l.ea of ~ nvea1e44ou.b~ ~ton 

tmt .~ ocmt~ U Mn-l'8'ietolW - .. bMl8 on b-l~ 

-"iJo4J .. 00,,16 .... owaU ~ reac:tol" 

&'ate. taJdll6 aU the 60Qlf aoD.e8 aD4 aov~' ,... .to 
~t.t_. An t'oua4 to - 4.'N'. ~ __ • t.be ~ac'o" 

J}G~ttt~. ~. h~' P 't-he .Qu.~ .. m "- '9.1~), to~lPG' 



bN eas~ ... (6.~). wedem HIle (1.~) au4 ao~ 

zone (~). ·fBle ZiDal. .P1ct~. that ems .. .., Me revealed ,., 

the ftQC'-' ~ate ~ ~, :Was ~UveJl' .leas thIaa 

iD. _au as ~~ lIS earUeI' worlw.n. 

limo •. 'Wle 15&01;. t.I8ed. U7.~ iBvea-u.1l.ioa. 

the pl&te agl.'&lU."l1on 'ea'S WMJ f0\i&D4 .. be ot- .Y~ 11·'* 
Yi&illle U a 4iB4llU$iO 1;001.. !he ~ ~UDaU_ ...... 

Jdeeeti 15 (2.8,,) nao'" wld.dl W$ft 4ehote4 it,. Oe ~ 

QIl'$J.foodI' aD4 O~ 1;0 .... lietweea 1ike bl.ooJd.a& -tDocI8 

aufl· COombs Mate. the ~$leI' po~ ~ri.w IV 4e~ 
, (1.7") mon Jreao1Ol'B OIl tAG ~ OZ ftwl .• olat!!lLiDGi. 

2M Co~ ..... obviOWill¥ moa$ GQWj1Uve u4 beaoe 

Jl'JJq Ile "eomm.~ d ·ae fie., fl4 MGioe lI.'l4etee"fiiD& . 

»ezalJap8. &l1 tiIo iAteot. ui".Je .ia a tl.oek. 

rhe l.iInitatl0.D8 C1d uiDS IE-HB!U 8U:tiaeA JA 

t.bi8 iaveaUp.3.OIl 8$ well. - proW,ems ~ .'G ot 
bN.oellosie SA sheep iA~ 'Ute Sa\llio beQ.ltm <rtan,i.fi~ 

have bee aiScusaeA &a4 tile _o~ o~ -i_I£.mt.li~ 

_~ iD .fu.~ iAve$'~u.. .bae beea e~d. 

,. '-. 
-'~ ~,;:', 
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