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OF IRH; DISEASE

by L# K. NAQT

ai..n W,,AR,X

A study of bovine bruocellosis was oarried out on a
herd of mixed vaccination history with a view to evaluating the
various methods of diagnosis used under field oonditions in

Great Biitain.

It was shown that the milk ring and idiey agglutination
tests were largely negative in oalfhood-vaooinated brucella*
free animals (8$#1” and 96.1"# reapeotively) # In animals
vaccinated as adults or repeat vaccinated# the milk ring test
appears to be valueless as an indicator of field infection
because of the very high percentage of falsely positive results
(47*1/0% The whey ag(_,lutination test was shown to be as
valuable in these cattle as in oalfhood*vacoinated cows# provided
that the level of signifioance of whey agglutinins was taken as
lilox* The whey agglutinin titres appear to be influenced by the
stage of lactation and there is a rise in the percentage of

positives with advancing gestation# It is suggested that the

milk ring and whey agglutination tests on them are of little
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value In the detection of infected animale einoce these are
detected more readily by repeat aerum agglutination test alone#
but they are valuable as moderators in oaeee where the aerum

agglutination test gave doubtful results#

The results of the vaginal mucus agglutination test
indicate that tie value is very similar to that of the whey
agglutination test in that It does not help significantly in
the detection of infected animals but does serve to indioate
absence of brucella infection in animals giving doubtful serum

agglutinin titres#

Over*age vaccination of oattie with Br#abortus SI9
diminishes the value of the serum agglutination test to a
considerable degree# The vaccinal serum agglutinin titre
persists much longer in adult»vaooinated animals than in
calfhood*vacoinated stock# There is a marked tendency for the
serum titres of adult and also of oalfhood*vaocinated animals#
bom and vaccinated in an infected environment# to show fluctuation
of serum titres# One result of this fluctuation is that# on
occasions# non-ihfected animals magr show higher titres than animals

known to be infected with Br#abortus#

It is suggested that the too rigid application of the

accepted criteria to the interpretation of aerum agglutinin titres



of adult-vaooinatod oowa may oameo the disposai of many oows
which may never constitute any danger for the rest of the herd#
The examination of milk end vaginal mucus samples may he of

real value in this situation#

The results of cultural and biological examination of
milk, vaginal mucus, post*partum and autopsy specimens indicated
that the time and expense involved in these tests, purely for
the diagnosis of brucella infection, is not proportionate to
their value# However, where maximum safety is required their

use may be justified#

In the course of the field study on brucella infection
of cattle it was observed tiiat a few of the calves, bom and
suckled by brucella infected cows, gave an inferior response to
SI9 vaccination at 6 months of agei As the testing for sero*
agglutinins is the principal method of diagnosing brucella
infection, especially in the bovine, the suppression of agglutinin
production, even if partial, could interfere seriously with the
diagnostic value of the test# Thus the possibility of aberration

of immune response, as a result of bruoella infection of the

ovine and bovine neonata was examined#

for the first part of these studies new*bom lambs were

used, more as a result of neoceseity than choice# They were
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exposed daily to viable Barffabortus SI) for the first 65 days

of life and their serologioaX response studied to the same and
oloaely related organisms when enoountered later in life# When
challenged as yowig adults theme lambs showed a very marked
suppression of agglutinin formationi The antibody respcmse was
of short duration and had been preceded by a lag phase# An
increased proportion of non-agglutinating antibodies to agglutinins
was noted, which could be demonstrated by the agglutination
inhibition test# Complement fixing antibodies were detected in
the sera of test and control animals in roughly similar amounts
after ohallengea and were present long after the disappearance of

agglutinins¥*

For the second part of these studies new-born calves were
used# They were exposed daily to large oral doses of virulent
Br#abortus for the first 15 days of life# At 7 months of age,
together with control animals, thmy were exposed to the same
organisms# The results showed that re-exposure of neonatally
infected calves to brucella stimulated a serological response
without a prolonged lag-phase, but the average sero-agglutinin
titres were lower and persisted for a muoh shorter time than those
titres of the control calves experiencing brucella infection for
the first time# Complement fixing antibodies were not detectable

in the sera of neonatally infected calves during the first 7 months
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of life, but appeared after re-lnfeotlon, at the same time and

in comparable quantities to the complément fixing antibody.
content of the aera of control calves# The complément fixing
antibodies persisted in the sera of neonatally infected calves
for a much shorter time than in the sera of the controls#

Coombs* anti-globulin test detected antibodies in the sera of
neonatally Infected calves prior to, and after re-expesare to
brucella# Xn the sera of the control calves the Coombs* test
detected antibodies for the first time 5 - 4 weeks after exposure,
reaching numerically higher values# Suppression of Coombs* titre
as a result of neonatal exposure was comparable to that observed
in agglutinin titres# From the evidence so far accumulated

it is clear that the degree of exposure to brucella applied to
very young calves was not sufficient to iniiibit their immune
re;;onse completely# On re-exposure to the same organisms as
serologically mature animals, the fact of exposure is detectable
for a moderately short time# Whether or not they were free of
infection when the titre of the humo al antibody indiuated them

as such, remains to be established#

In part 5 of this thesis an attempt is described to
extract water soluble antigens of various biotypes of Br#abortus
in order to subject them to comparative analysis# The aim of

the aiislysie was to detect any antigenic differences whioh may



exist between the biotypes in order to provide a diagnostio
teat capable of differentiating vaocinal titres from those
caused by superimposed natural infection of cattle. For the
comparative analysis, the precipitation reaction in agar gel

and the eleotrophoretio technique were employed.

The application of cold acetone to bruoella oells resulted
in the release of up to 15 soluble antigens. The quantitative
examination of these soluble antigens of the various biotypes
of Br.abortus showed that these antigens differed in their relative
concentration in the baoterlal extract of different origin and
that two of the biotypes examined (both melitensis type organisms)
lacked one of the antigenic components characteristic of typical
Br.abortus. Comparative studies of the precipitate eyatems of
the various biotypes of Br.abortus revealed two antigenic components
in some of the virulent strains partially different from those
present in the vaccinal strain. j*Urthermore, the four virulent
biotypes of Br.abortus (aeoounting for over of field infection
of cattle in Great Britain) possess at least one antigen which is
common to all of them but is abcent in the vaccinal strain. The
titration of precipitating antibodies in bovine sera directed
against these soluble antigens was not always possible due to
difficulties inherent in the technique used. Novertheless, it

was shown that the two partially different antigene of the



virulent Btrains were fairly Iw unogenic, whereas the extra

antigen of the virulent biotypes was not in every individual

of the bovine species.

Zone electrophoresis in starch gel and aorylaaid gels
was employed in an attempt to isolate the extra antigenic
component of the virulent biotypes in relatively pure state.
One of the numerous buffer systems examined was capable of
resolving the soluble Araotions of brucella. The oompar itive
electrophoretic patterns of the biotypes revealed an extra
component shared by all the virulent strains, but absent in SIO9
Br.abortus. The elution of the extra component from the gel,
however, was not smocesaful, thus the identity of the extra
eleotrophoretio fraction to the extra antigen of the virulent

strains of Bruoella oould not be established.
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Mhatoricod
Bovine brucellosis as poinled out by Stabloforth
and Golloway (1959) wao knowa as o dlsease of cabtle in
onciont dimes. As o vesult of simple obseorvation, the
iloynan hed vexy corly rocognioed the infectlous nature of
tho digeane but the leawned pon of the era were hesiiant o
adopt thio viow.  Howevew, by the boginmuing of the 19%h
genbury in Haglend, "Pho Complote Pavmor® (Sth edition,
1807 « seo Stableforth, 1959} oxpressed no doubts ahoub
the conbaglous nature of the disecose. [xperimental suppors
of this view was not availoble in this countxy until Voodheod
et ad. (1889) tranonittod the disease eivher by injeoting
o hoalthy pregnant ocow with the vaginpl discharge Sxvom o
reosently shorted ono, or by inseorting o cobtbon wosl plug,
into the vegino of vhe progrant cow, vwhich had hoew Anbtroe
duced into the genitelio of o cow wecontly oborted. Ty
the some mothod he demonsbrated that the coucative agent of
"ppizootic Aborbion® can bring ohout abortion in shoop.
Aldhough he did not considoy his rvesulto conclugive as %o
the infectious noture of the disecose, novertheloss he
rocommended 4t 4o be coneidered as such and pubt fovvard sonc

woeful prooticel sugsostions to minimice its offecto.

DS



Prior to the iuvestigntions of Woodhood ob al. (1689),
Tiwonor ond Nooazd {soe Boog, 3897) abroad hod brovght ovidenoo

o owpport the view thab Epluootic Abortion vas cimbaglonis

The finol and conclusdve ovidence to chow dhab
fpieoobic Abontlon van o boctericl disonse was fapmished
“:‘{'1

vy Pemg (36007) who incloted Rood

poiling ohopbus i pure oudbuno,
Prom dhe inbestinnd contente of o Loving footune Afbew

pone inibis)l fedivros ho suecseded dn bringing oboud chorbion

i

in Wio heelthy govs by the.injoodion of o puro cullure of
ahortion beoilld inde the veging of tho coud end resovore(

the soang orgenlons fron the abopted feotuts

fSome L0 yesvs before Bong imolated and dosczibod
the coveotive agond of Bpineotio Aborbion, fwwce (L657).
discovered ninnte mloroceesd on stpdued smewes from She
apdecr of o hwmon subjoot vhe died of Molda Fevors  Flawdng
Palled o culiivaba the pievococnd fron the Blood of ten
infested poticntn, he finolly ocuoceedod in igoloting thon,
pfsen in pure ovlitures fron the spleon of o pobiond wvho bed

spoonmbnd 50 the dlscases  Subooguentlys (1689%) he nemad

theve orgeniony Mioreooogus nolitonslie

By the bogioming of the 208 eonfuny, Howvrooks (3.95353)

zoporved the presonco of Me walibonnds in the willk, blood




ond uring of goods avomd Moditns  Zanodd (1905) and
Komuady (390%) furaished ovidonce on tho bosls of sexpe

cgglublankion tont as to the staltus of dnfootion of goad

-

heeds in $he cone 2egions  Shaw (1505) onamining She

miils of eous in Melta vecoversd Mamollvonpls thovein oand

%

uoted the intermibtvont nobure of exopeblon of these
oraonigns in ‘é}ﬁé pilke  Sehwoodor apd Cotben (1921) in
‘a;?«%ﬁ«ﬁ. inooulating émm m:i.;ilalim"as:a guinoa~pigs found thot
alooot 1470 of the couples dested were Infected with

Dagsexdun shordng, and thol the pane ovgonisps coald bo

demonstrated in the supremsmmosy iyoph nodes of the

infected covw by puincoepig dnvcudadicne

The thirxd menbor of this grovp of ovgonisns woe
jacleted by Tranm {(1004) from the footuo of a gou which

49 bhoe mduwal hosd of Dre onlow

WP R B WM TS

T4 vas noty hovevers tnbil 1035 that Gvans

:mé@gzsimel that ggggrﬁz'@@gqmm ram:t.gnggl;;},af Hzues (AGBT)
and the oborbionm bacllll of mm (1297) voro very similer
orgonions dn 'z:tmié bobitots, wowpholopys blothendesal ond
gorslogleal, w2¢ éﬁ@ﬁiﬁiﬁﬁ}a. By oropseabeorpbion tends ghe
noted "ihoat both the aburius and selitensio awbigorums

condodn nore thnn one aguelutindng thet the apglutinino



in the two patimorunn ere alilo ‘:i‘n kindg but diffor in

propovriiong  aud ‘a;mfv whe eopvosponding seglubinable
subgtannes avae presend n the bodloo of tho tuo speclesn

of baotoris dn diiforent gwopovbions®s  Bhe suggostod,

nmoreovars the popalidlity of Haes ;n“‘tfm aho “‘an infoating

hutens bot Dailed 4o opperoclobe the xesl veansn why o
dlueane rosembiing M u_o, foven da ot prevelont in thip
country dosplbe the zeporded froguency of vizulend otvaino

of Dooterdun ohostug dn cows mills

Binoe thooe vimobs novphology, onliural characiops
dotion, mbritionel wegquivenonis, pathogoniolty oud entigenic
structuro of dhe gomin, novw known ag g@gﬁuﬁgg}%}g, has vecsived
o grent deal of altention rosudling in o huge volune of

Litoraturs on the subjocte

D
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The exteot of boviue brugedlogis and dis economical

o

signdficanoe In Geopd Britolie

There are no accurate Ligu e available to show
the exnet extent of himecllosis in cadblo for Grent Britain
0 a ﬁhole at the present time, thereifore, the ansessnent
of econonic losses due %o the disease io rather difficult.
I5 1o generally agrecd, however, that bhefore the introe

dvetion of 19 Hrneells aboving vascinobion in 1944, cone 7 =

85 of the vouws ahorbod largely due to Brucella (Stebleforth
ot ale 1959)s The situation at present is much improved,
the totol abortion rate has dropped %o 2 - 3%, mony of btheso
abortions being for veasons other then brucellosis. It has
been stated (Stableforth, 1960) that no more than 0.5% o

tho bobtal aborbions of cabile ecan be attribubted o brucelloslis.
Although "abortion storms® as woere known befora the inbtroe-
duetion of 819 vacoinabion ave seldom heavrd of in hords
other than noa-vaccoinated ones, the eaﬁnamie pignificance of
tho diseage io obtill of some conoequonce. DLeonemic loovoes
duo to brucellosis in cabble arise £rom several opuBeo.
Mrst tho loss of the calf dus to actuval abortion or bixéh
of o veakling calf (this moy be of tho utmost imporiance in
boef satile, the celf being the total production from the

cov thabt year)s Loss from the total absense ox decreased



mille yield, depending on the time of eberbion. lLabe
abortion stimilates wilk production but conslderably

leess than o full time calvings  Stableforth, et als (1959)
eutinates the loss of milk to be in the veglon of 208 varye
ing bebuveen 16 - 33¢% For late aborbion and for eaxly
abortion 1% mey be as bigh as 5Ga Severe lossed sya
somebines experienced in hewds which export animala,
especicliy wlla falling the blood sexum agglutinatiion btest.
Loso nay also resuld fvom reduced fertility subsequent o

2 3

retoined placentn and secondary bactewial infection of the

nde

2N

italiae The capital value of gtock known to be infected

e
o

is algo considerably reduced.

Thors have heen soveral reports in vecenh years an
0 the oxtont of bruselle infection of cabile in diffevend
roglons of the countyry. These surveys were baned on tho
exanination of individuel ov bulk sanples of milk, lovgely
by the wilk zing dest (MeR.Te) .andfor biologicel or enltuval
voubss  Stminger (1951) in Herdfordshire found Dreaboniug
in 6.8% of the milk vemples oxenived,  Stablefovth (1954)
showed thab out of 655 samples of individual cows 20.95%
were positive to the MJR.P., one quarter of these (approxie

matoly 79%) wave positive by biological test.



Pewgusen aad Rebaertson {1954) in the Bast of

Scotland exanmined milk from 256 individual cows 10.5%

of which were found Ho contain vieble brucello.

From N@r$hern Scotland, Marr and Williams (1958)
reported 25% of the czomined hexdo positive t0 the MeleTes
one querter of which yiclded ggagégggggl(appraximaﬁely Gy
of the totol number of hewds). Kerr, Pearson ond ﬁamkin
(19583 in Northern Tyoland cxaminod 7260 cova in 147 hefds;é
in 65 of the herds thoy found actual cases of aborbtion
due to brucella and 34 herds (245) contained anﬂﬁuls uith
positive ﬁilk. mucus and bleod egglutinetions for Bre.agbordus,

without o definlte clinical history of nbordion at the Hine

of testing.

3

According to the meport of the Public lealth laboratory
Sexvieo for 1959 in Inglend and Wales out of 1105k herd milk

sasplos (bulked nilk of inﬁividmal herds) 4.5 contoined
Drepbortus. An analysiﬁ éf;th@ figures by regions showed
that infection was highest ir the North Vest (between 2.8

t0 18;8ﬁ of samples) and the lowesb for the South Vest (0.7
B0 2650)e  The Report advances reasons why bth fignfes show

ptich e low percentoge of hewd infeavion and suggest that the

feve incldende for tho whole of the countzy would be sbout 16%.



hobewsoon (pee Yobiovmid 1U61) dn 1960 wacorded
the incidence of bracella in pillk complos bebwesn from 95
Bo ;:iiii*if};é depeniing on the typo of favtdngs On 00lf cole
tained forns bhe dnoldence of dnfeobion wap muol lowey Ghon
on bhogo vhore thewve was » conostont dafliux of replocemenyo

bought on $he nagkete

& vuzrvoy of beneollosis dn Dudordphixo and da the
Tale of Vighs une osppded owt by Mobiazwpid (1950, 19613
Tu thoe course of thie cuwway 602 Lawms vore exenined in
Drfordohive on She basis of mill sanplivg on & single
gocapion. The sonplon wowve beubed Hy btho Han;‘.:?. and whey
aggiutineblon vopbe ALY the nilk enwples positive to theoe
Soghe wepn-biloleglenily oxomined fov brueella end the roesulio
shoved thed 44 of the hords veed Infeolods  Conpldewing
that the boeds vave sampled on o single ocoamion whon wony
of tho eous ooy hove beoon duy ond vhen due allovance is made
for the intoraitiond exorablon of the ovgenimas in tho nilk
it oppears that the btree exbent of the inveotiocn wighi hove
boen highor, porhaps oe high ag 204 (MoDlavedd, 1961}
fho sobal mambor of iafected howxds in the Iple of Wight wvas

aationted o bo il

¥n the secont nationel suevey of Iruccllosis in Miny

gobtlo provinione) £igbres seon o iandiente thal thore ney bo
¥

-
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a8 neny as {AGGD Infected oowe dn the noflonsl dalky howds
{2:55) ond the dnoldence of heed Infeobion may Lo ae high
an 85« b A vo accapt tho flguve of, 825 onggesbed by

Uoliarnid (1060L) vepresenting tho tobol loss por infeoied
i} &

L3

QoW Do aneun then the financiel lops duo to bruoolle for

all dadrwy herds in Gread Peitedn vendd bo 74000 x 835 o

a

£1,850,000y a hiph Liguse but oueldorably leng than previously
A ¥

6

eotinnted {(Hebiovnid 19600).



Bublio bonith oonoidorations

Tho {regueney of Drueello dnfootlon in cabile hoo
conpidorably dinindohod in Great Dxdtoin olueo tho Intyce
dunotion of B19 Prsghozbug veocineilon and yot brucelloois
on o Fablieo fealih problam eppoaws Lo wonodn tho Bawe oo
It wan 20 yeors agoe  Bndortunately the exoet evaluabdion

£ 5ho ocourrenco of bruveils infootion of hwmans 4

impospible since Englond, Woles ond Scotlond ocre onong
thooo fov Buropeon cowntvdosn vhoeye brucellosls is nobt o
notifiable disences Undulont fover in Grood Beltoin s
chiofly confinod to infoobion by In.plbortus, only ono onoo
of Brepuls infection (Williomo oteple L957) bas besn roportod
in rocont yoorse The feequency of the digease 49 veporied
t0 be betuesn 10 and 32 eosco per million vith o merbellty
vate of 1 » 8h (Dothuall, 1L060ng Swithy 19511 Dalvyaple

{hampnoys, 1950)« ‘

e

saith (194%L) wvorking in the Norbh Noot of Seotlend
oobinabed the dnecidence of the disense to bo in tho xegion
of 32 capes por nillion cad Dothwell (19G0a) en the baple
of the Ozxfordohire survoy put the flguro %o 9 powr nillione
Phe labboy pointod oub (L9600) thet glihough the poreonbase

of sora ohowing vosibive agsiutinin tidtroo in newneld hoalth
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hins bhoon ﬁﬁﬁaﬂily'ﬁaﬁlinimg ainoe 1927, Lvom S.79% bo Juab
over M, this in effeot meony thal J million peoplo wbay
bo exposed to dnfootions I obly 1 in 00 contzactod the
disoose themuey he an nany oo 1000 eapes pov eunun in

front Britolne

deynplo-Chonpaoys (1950) cstimobo of humen cases

® N e N
in Pfagdlond and Roles ia 1050 vap 1300 cobes pey annwie

It 4s dmposolble to say vhad propoviion of cooes
oneing wdiosnoned, buv Zothueld (060L) swemested thad
the hnoww cases mny be aultiplied 1y o factor of 10 to got
tho soal incidence of the diccoso.  Howe ob als (390L) foumd
thio oosopsmont not wureasonnbles Phe Likelihood of lotent
infeation vas shoun by Wiloon (1052) whe on exaniping the
sova of 65 practicing vobteorinselons found that 15 oub of 03
ropoted positively buh only ong of the ranclons gave a
dofinite history of undulant fovers  Some of tho findings
of Flkington ot nle (1940) ave in good agreonent with Wilson'o

ohoervation..

O the banis of his (Wilsentso) cun obseavoeblons and
on voportn feom abiend (Muddlcson ond Johneon, 19303 ILonftue,
19503 Phomoen, 1931) he concluded that perecus vhose cogupnbtlon

brdngs then into froguent conbrod with infeobive naboriod,



b

Cagey VetORinaviong, slonghtovenpy laboratory and favie
vozlitws moge froquently bacsne Infoeobed with beugolla
than eny other peopla. - Thonooa (1931 euguosted thet

there way Lo 40D - BGO cabos pow sunum o Gopat DBritain..
¥ “’

=

whiﬁmlﬁsee Pobhwoll, 1960b) in suvvoying ovcupationnd
hosords of prectioing voborinnrlons in 25 practisos found
16 poople insootod with brucoliss Bovhwell in o voocend
popor {(1963) considers 20) 4o bo duwo S0 cecupsbionnl cond-

ack apd in raved avean this figuve moy he 6o high o0 5050

>

Uranopiseion ¢f tho dipopace to huwang in this soundiy
4o prodominantly due bt the consumpbilon of conbandaadod paw

il (Potoxcon ond lavdulolk, 19583 Dlkiagbon, Wilson, Saylon

and Tuldon, 1940 tmndlobank and Stevenson, 10423 Toyss 1942y
Smithy 32945 Wnllds, 1957) oud $o o muoh losger degrse 6o

dirset eontacd vith o Angoobion of zav willy producio o

infoesod meods  Porrett and Richard's (1953) Fiandings are
axgepbioned, thoy dasoribe 25 cascs of cheonle Drudelloosds,
14 of thope wore diveetly commecsted ulth olthor forning o
aarkoting of dendxy producoy thoey old consumed xaw milk bub

wers olso exposed o tho elek of dlveot imfmeﬁieu.

Toleyaplesthanpneys {(L960) oonsldered that 925 of

2

his Undulont Vover cases vers dao bo nllke o 24 of o

kn:;\\.-

3




milk infoction cnses the nill consumed was from Te¥s hovds,
Bothwell (19603 in hig survey of the Oxford regiun described
61 ooses Gisgnoued aver & pordod of 20 yeaws (1939 « 1958).
Abaut 807 of the oaces appeared o be due to milk infections
In the last 3 yeors of tho supvey tha £ollov wp of 1{ cases
brought cvidende to the effect that O ont of 17 vases wore
due do W, wilke Biologloal expmination (suinea~pig
vacaination) of bottled millk waa cevrded out in all of the
Taie herds of the county wovealing oppeoximatoly 55 of the
gamples to be infected, The rursl predominence of the
doease was indicated by n ratio of 3,511 in 49 cosos adw
mitted to ome of the hospltals. Phe figure for another
hospital in the somo Pegion was approximotely 2sl in favour
of rural coses,  Smith (3951) puts the ruraleurben matio
in the Horth Bast of Bootland to .91l end to 24331 for

Northern Sooblandse

The yole of row infected wnilk in causing hunan
brugellovie is clearly established in Britains Raw nildk
sold 4o the public makes up § « 65 of all eupplies (Bothuoll,
1963) and this percentege io olovly diwinishing. The
porcentoge of milk pesteurized dn 1959 wes woll over 907
in Pnglond, Unles and Northorn frolend end approaching 807

in Scotland (Bothwolly 1960b).

i4d




I3 ds tEne thed thy fedvly wide apeced wase of
919 Breoboctin vecelno eonteols the lnoidence of ohordion
in oatile to o high degvas bud Aafeotad cows moy Rrolot
in vocelnatod howds ond oxoevebe vicble orgoniens in tholr
midle (Rorr ob ale 1980 tamomon, 1908, 1960s Rothuolld,
1960ng  Drinloyetlomgany 1960)e Mo counbiy ublch has
olininatad hunon brucellonis hieo déne so by pastourialny
231 tho milk concuned, for even AL that was pousiblo the
problen of contaat infeotion in oceupabionally oxposed

paoplo would not he roduceds
j2

fumnan byacelionds Shezeforo canuod bo gonsldeved
aeparately fron brooeliosle dn enimalso and the eliminatilo
af hoeon infecticn dn the fingl suwelyels dopends on tho

on of breaellools i oninaloe

&
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i‘s’{éﬁh@i&& of controel ond erodication in diffevent
govnirloes a:».m;e inf.‘lmm@i by & sfmmbé:ff of factons, wosd
impsrﬁaﬁ% of vhich ds tho provalonce of {the ALBeOus.
Vhabovor the prevailing oonddiions woy be the control
and/ow evodionkion poy dapend on olther the provention
of exposuve of anluols o dnfectlion, by the deteotion end
Qioposed of infected onimnlo op dueroasing the roslstoneo
off the individucl andmal to infeciion by lomunSsoabion with

o sultablo vacuines  Thoe oonbination of the two nojor

policies hove ofben beon gucoansfully appliede

It hoo beon shown in sone of the Sepndinavien
gountrics (Hozuay, Sweden) bthat emﬁ:&qaﬁﬁ.@n gan Bo DUeoeosw
folly achioved by the detection of :i.ui’r—:m*:.ea andondo by
dlagnontio toste followed by the sogregetion and diopopol

£

of puch eninele. This kind of pollicy, houevery can only

be adepted economically vhere the provelence of the disoaso
i mederatos  In hepde, rogionn oF countries vhore tho
vobo of infoction in high evsdicstion gan be done move oafely

aud coononically by tho conbinadlon of o vacoinabtlon polioy
‘ k

vith Strain 19 Sravells sbortus wnd the disposel of Enoun

B ird

infooted oninolpo (eco Nonmawlz, Hobtheplonde, Howthera Iroland,

€60e )c

»

S

&2



Vogeluabion on dés own Lo effectlve in reduoing o

2 [

aven provending aborbion aliogether bWt eradicaiion ceuwnt
be achioved by i%s use plones ¥ & vecodnstlon policy o
B0 be gombined with eradieation 1% is of the utnost Import
ance Bhat Lte use e Linlded to calibowd vacelmblons G
kap been glewely denonstrabed mb aftey o single dose of
519 vaccing botween the ogo of 0 « O aowihe the aniual o
well protected np to tha Hhh prespanoy ond prosunably (harge=

2

aftar {Hodiarnldy 2957

Rt

SF ol g Aa . ~ R I g . gy o onts Seh aw
Aonlt wacolimbtlon ofben sesnlss In a povsisbsntly

Rish blood vitwe which oaw sesdlownsly intorfere with diage
nontlo tealtos Phowe o no ulnmplo nebhwd in thoe wwntime

B Aiffovontiate hetwoen titres due to adult wovcinadion

and aupordaoposed eld infeotion.

Thens ave noy o ounher of Countxies vhore cvadigabion
of boviue brucellosis is auupledted o hos beon &1 pLOZUosts
Horway 1051, Swelon 1957, cvadicabed the diaease susceohe~
fully, while in Winlandy Dommenk oud dopon, less than
of the hezde are infooted (Gtablefowdh, 39G0)e I hes bLoon
ptated Sor cxaunple, that the toted cost of ecradleation in

Horvay vep loss bhen the disencse hed pieviously cont epoh-

Jrecye

1Y




Fhe United Siobos, TeleHaley Juponlaving Foland,
Bulgoria, Ielland, CGoede, Swltzecleondg Cownany, Horthen.
Ivelendy Augbvio ave in the progess of credicaeting hrugelle
Q8lte

v ' Al

o

In Groat Beitain tho i}sﬁ.mc) hai hoen p.“om,;w},qm.

and e*mzi;.ral ‘é;;gr wneoinotlon uﬁ.&z YRS “ﬁ%ahcc’b 8 oinee 1Y }r?

'A tlmugh oY mgowe than helsd of '%;ha heldew e,&lw,.s in thia

'

ULy Qo vaae::rlm

EN -

08 in eny oue yoear (itia‘ﬁiemzm, 106G1),
i

&bm‘”&:ﬁ.tm o8 the ulé.za:‘wzl monifestntion of byucelloois lng

greatly decreasade  BDosplio vecoinabion ond diwinubicn of

0l

the nuaber of clindenl cases 4% hag becn shown thet oven-

i propowly vaoulusnsed hordo oy wndcr expsoimoninl conddibionog

,,.
r

&

-

che losal  infeablon of thoe nauneyy glends bg vizulent feld
strains may ccouy {(Mollewwids 1960bg Heww, 19585 Bothwell,
1960n) resul t.t..z’z{g' 0 $he ingidious sproad of the disease to

men and enimnla,

n considering the prospects of oan eradicabion
goheno in Greot Dritoln the first thing o be kuooun i the
gnbont c& the dicease fov the uhole counidyy. ' Phe wecoently
coupleted nabional suzvey of dodwy hewds should glye the

anouar to thabt guosbion.

et

GO




fn the basio of the prelindnary vopoxt of the
suEvey it would nppoor thad due to the extent of infocite
don (25 « 30% of the delxy hewds in Great Beitoin) ovade
ication could not be wndoertebeon economiaelly oolely on
tho basdn of deucobling oud dippooing of the infeotoed
andvale, In oxder to provont counsiderable ocencnie losoeny

& combined policy of xosuloked vaceinatlon by 819 Breaboriug,

Uogether with the deotieotlon ond dlsponel of infected enlmaln
would be the more feasible approsohs FTherels no logioe
lation in forco moglabing vaveivation of eattle In thio
countzye Untll veoenitly late calfhoed ond adulbt-vacolne
atlon woo o faivly cotaon practlce which ronders disgnonio
wmeeeosarily dlfficults  Tho dntroduction of cuwpuloony
vacelnation of all colvos undor She age of 9 nontha would
ho o woeful proliminary to an exodicobion schono, coubined
with the marking of vaccinated oslven pormencntly ead
vioibly, and supplying the ounew with an approved veocinabion
cortificate. Who owpovimentnl uoyk of Stableforth (1952)
has shovn thab althouph ovedioation of the ddscove can bo
eehioved without eoncuvrent veocinadion of the hoxds, the
nalntononoe of cach heoxds without sorioun breshkdouns iun

the schewe would be alnost lapooeiblo on o nﬁﬁienal sanlo

vhove the gouerel incidonse of the digeenc is high.
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Soncurrently with o peylod of compulsory celfhoed
vosoination and obolition of edult vecolnation in oll bud
ppecificd coges pilot,brueclic eradivation schemes could
bo cateblichod in spocifice diatriots vhove the oztondt of
infootion s alyeady lnoun fron provious dnveshigatlono.
Such o sghene could be hased on MHel.We a8 o prelinina,
poreening to locote infecked hewis w&i@h would bha followed
wp by blood, vhey and veginol muous tesds to doterming
vhioh onduals ave dnfested ond chould be yomoved Lrem the
hordgs, ALl thone Sests ave cssonsicl together with Bho
voocination hintory of the eninnlo unbil tho laot of the
odult vacedm dad animels oro gob »id offs  Prior to any
orvadicabvion schome evenr on o pilot soale, the vesulationg
and logislotion polating vo byusellools éhoulﬁ bo broushd
up~to-dnto as suggested by tho Ozford Vorlking roup {1962)
laying onphasis on a)e Notification of the disensed anlmale
to tho County Health Dopaviment bhus cnabling thow o take
appropeiate obeps to prevent human infootiovn, l.o. by
ipouing postourisation ovdors, tho conditions of issulng
and vomoval of vhich should also be regulated for the whole
of the countrye h). Componpation fow the removal aud
olavghtor of infcoted oniunld, 6)e Marking ond roglotration
of infocted ondnuloe ﬁ)w fSelo wepulutions in vegord to

infeotod onimalo.  Oncge prohldbition of adult vaselnation
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end gouptlsony callfhond veccinablon hod talon thelp effcoto,
she pllot eradisobion nroas aould be extonded inbto o nabtions

al aradioobion schonoe

Thoe oduention of farping commuanddico in pa@ticul&?
1o voery inpowrtant in any abbonpt Yo elinmlnate an anlop 1
disenpce A haaklet‘@nﬁi lod ®Y zuﬁ 1& moun about Drucellopish
ig pablichad in the Uelede ond g aim@ﬂ ab dlasaninating
gﬂ&??@ﬂg@ 6” thio disenge anopg the ¢ aneyal pablice  Tho
ﬁuﬁlic&%iam af‘this Lind of Booklet vould bo ﬁaluable

'

befer e an oxadication schane ip slorbed dn this counbtily.
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Agcount of the aimo of NMeucelin eradloation in o

single hexd
Since 1944 bovino biucollogis hae hden contzolleod
in Broot Briiain by vaceinatlone. Ao with other dlinossesy
vaceinobion doos notb give compleote probootion and further
progPons fen only bo nﬁ&u by oradicoticn. IHradication
prapants & nunber of @“ablem\s, the majordty of vhidch have booa
comuonly oxperionced by countiics vhich have eyadiéateé whio
divonces. VTavious foctors inllucnco the rolative signiflconce
of theuo problems, puch ao bthe kind of voneoinetion policy used,

¥

£ onyg  type of huobondeys  She indengibty of nilk productiong
denoity of cattle populetion, to mention only o feus Dofore
eny lavgo scale oradicabion progromne canr bo put into oifeot,
it do Qesivableo theveforsn to ecounnlabto os mweh inforabion
ap pobsiblo about the huohandry ond techeldenl difficulvics
encountered wndew ficld conditions. IHowe dnforeation choul
volkobive veofuluoes of difforont dlosnostio neithods would bo
voaluchlo eopecielly in hords vhowre vaseinobion had nod beon
vootriebod to calves bubt was proeticed on aduli eows ofien
vapoatodiye  Sweden ovodicated bovine brucslloois by using

the soro-agglobtinin tost alone. This nay be o Ccoononic

proposition in o countey whore no veooination wao esreled




out for a awabor of yoaws prlow to eradlcation. In Uritedn,
howevew, vacoluatlon with 819 Br.obovtus hao been uoed fairly
uldely and over a few yeors ogo calfhood and/ow odult vecoine
ation ves o comuon peocbice. Thils resulied in the welld
kunown persissent tltyve cow which prosenbs o najow problen

in o bruoolls omadiocation achoemes Foy g plination Liko

this there i ne olaglo dlagnostlo tosl that can ho used with

velinbility.

2
3

ia thie beef shoxthora howd vhero the exadication wao
te be émr&’a& pub, vaccinatlon bhad not bhoen veatzdetod So
sodves only, bud had beem‘gracﬁised on adnlt cous up voll.
Uho problens oveated by this practice wequirod the dlegnosis
to bo besed on sswide o gyouwnd as wae praeﬁiaable,‘ Bhove
hove beon nunersus toste developed for vhe diognosis of
brugsilonds in the bovines  The woobt sabtisfactory mothod is
tho dgmonstxaﬁién of the canusl érganism itoolfe Hxoyotion
of berueello In tho hilk da, hﬁwevérg froguontly intornlttont
Othor sources of loelatlon such as gouital dischaxgo, plagental
aobyledons, amnlo-nllontodc fiuid érs aveilable Quly‘aﬁ

parsionlar binos. Hovortholeoo it wap docided thot (1)

plagental « cotylodono ond/or asndoenllentole fludd of il

“

the aboebing and cnlving cgue should bo sollocted ond Gested
q .



Zor the presence of bsanedla culivrally end/ox blelegianlly.

The woot readily avallableo pouwrsc of loolabion of
brucolla dn thoe infected cou io the mill. ‘hevoforve (2)
pdll vas collected fron all imﬁa‘bix&g animals ab lenst once
in overy btuo wontho (moro froguonidly if roeguired) snd toeobod
rountinely by the (o) 1Milk Ring ‘J.'c;»s"‘u (11.R.%e) and (b) Vhoy

'\!

Asglutination Popde  Milk souples (3) which wore found to

bo positive by the MH.R.Pe and whoy agslutinatlon Best ov by

]

the latter teat alone vere vultured and/or injoubod into

r

guinoa-piss in an abienpt o denonatrate brucella thevolie

Muous somples vers collested fwon all tho iss:szani}.mf*
cous ab lonod once in overy Hwo moatho ond {4) tosted by bho
voginel wmuens agslubination Sest (Koxr, 1955), {5) ALLl tho
nodidive sanplon wowe wosted vz the presence of brugelldsa in

tho omme vay ao the wilk sanples.  {6) Baoterlological oxope

4vl

Ination fopr bruoells vas corcled oub on lymphabio tlssues of

!vt

cabtle u’mzzfmhw"m on the prepines of bthe Glasgou Univens {;';
Tetowinary Hooplinl, Jwwespective of thelr obatus of bruoella
nfoctions ;) Sevomauslobination test was copried oul on

the blood semples of overy animal im Yhoe hexd at least ouve

in every two moubths wnd move Lrequently 18 wequixoda
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In addition, dnfopabion wag 40 be colleclied oo
{0) the heoeding poriomuauce of the anlmelds In dho Lighs
of thelw status of dnfeablong (b) the semvlogivsld pesponse
of eplves wo vaoodmtiony (o) the duxabtlon of progumuey of
coun with diffevont historlos of brusello infectiony (4)
the resiabance of coutle to flold Infectien with vovious

hilotesy of vacolnation.

o,

In gecordanos with the nowned nonogenent of thisc hesd
4% wes sooosuory thalt ealves boxn o infectod covs ond kopd
in an isolation wnlt, ohionld stckle thedr wmotheys for the
izat fov wocks of tholy ilvess Afber this period thoy
need to be trengfoveed bto fostor oows in the non-infooted port
of the hexds Shis tronsfoy ney give yvise 4o tho poseibiliby
d noohanical btronafor of Infoutions o follpu up this
possiblillty it was decided that epocial atbtoubion should be

podd to such fostor cows by noxe Lreoguent ddopgnoptis teotae

"

Tho hrusollo ovgenions dgolated Dpen tho various

speoineinn vars o he Adonsificd and fdypods

iy the opplicopion of theso various tents 1% wos hoped
that o oorsect diagnosin would bo azpived ot and ob the oome
tiuoy L4 vou also hoped that adegquabe date vould he aveilablo
%o faellitate the evaluslbion of shie polative wmesdtn uo woll

ap shorbegonings of the difforent dissnostico festda

o0



fa GRIERAL  IEDHONS  AND  ORGAHIBATION

Hidk wing test (eleTs)

oy ERot ot R

vap onrpied oud on 1 ml. oomplos of nilk inonavsov test
tubes Yo vhich ono drop of sinlned entigan; uns edded
folloved imnediately by geutle nizing. The nllkeantigon
pixvuere was left at roon tenperature for 1 hour ond whe

ropultn rend e £ollovos

Dofinito Dlue creom wingy vhite milk column & debpd
tofinite blue oveom wingg odightly bluce pill columa ® o

Bofinlte blue ovoom vingg definite blue milk column o 4+

Cyenn layer only slightly Lluozr thop nillt column i
Urect loyer sono colour ap milk A

Vhite or slightly blue crenn leyeory blue nlll golumn & ~vos

thoy, agadnbination ook

tuceterly nill: samplog were collested Into obezile
univaersal containers and hepv ab A% wntil tooteds  Defore
tho serologionl and cultural and/ow biclegieal omeninations
of the sauples, tho quartersly nilk conples of individual coun
wore pocled.  For the whey agglutinotion best approsivntely
20 mle of pille wao contrifused ot approxinatoly 1500 Tepeis

Lor 1% minudcs and S0 the nillk Sven beneonbh tho ovoam, o £ou

1. Provided by the HMiniatyy of Agriculiure, Pishorico aud
Food, Gentrel Votominevy Loborntory, Yoybridgo.




drops of vennet vere added gpd inovbabod ob ﬁ?@ﬁ antil
conpulabion of the onoein took placcs Whe clonw vhoy

vap gsoporeted and tho ogglutdnation Sont on 1t vos earxded
out in the cano way as the gerun agulutination tost uith

the ondy difforonce that the final dilution of whoy in ¥ho
fieot tubo uat 242 followod by 139, 1310, 6tcs, the ooaples
ware tdirated o end-point Jjust ac in the oero-ngoluatinnilon
teobe At dntorproting tho repults due conglderation wan
givon o puch feolors av the ptage of lactatlon and of

pPegnongy vo vell as mne$itio 1f proceat,

Yarined mugng exclubinotion toud

Yor tho collootion of vaginal wmuous asomplon, o
difforont nothode vewe cuployoed durding the invesblguiioci.
Phe “bempon® mnethod of Szabe (L951) vas used introducing o
sherdle tampon inbo tho veging through o glacs tubo. The
wanpon vas left in for about 15 winutes and then zemoved
by weoons of an abtoohed steing which hung out oxtornally and
the tengon dropped into o storile universal conbtainey Cone
bodning 2.5 wle of physiologleal solines  %he conteny of the
tompon was oqueozed oud ianbto the oaline by means of o nterilo

npotula bofore the dilubion of tho oomples wan made.

27




Yho cecond nothod oF obtalning muous panples uao
by moons of oxel asplduations omploying the orbthotow gloss
pipette deseibed by Piorco (1949). The ameus way oxpolicd
from the pipebtte dnto 249 wle of otezile physiolegiosd soline
and homogondzed by vigorouws shaling after incubation fox 50
olouten 8y 3?@@;- Semial doubling dilutione of the oamplon
woro propaved bub no atbtoupt was wade Loz @tri&ﬁiy-quamﬁiﬁaﬁing
the dilutions, othorwing, tho best was cavvied oud oo the coxun

egelubination. teat, bitrading o end-point.-

'4

Jtond serun acclutination tosd

Following the regpraltion of thoe wldo divergeneios
in the uveo of the sevun apglutiucticn test lu didfervont
comnbries, dn Grond Heiloin in 195% o deiod weforonce gowam
uee propaved for tho otondewdioation of nothods in difforent
iahoratovies (Stablefurthy 1936)e  Tho rofevenco voyun Wao
adopted by the DEflce latesnationnl des Ppiuscotics dn 1957
as o stondard sorvua and endorsed by the gizbh sesslon of tho

N

VollaOe Hxpewt Committes on Biological Standardlvation {weo
Vorld Hoalth Ovgenloniion Technical Repovt Bewden, 1953, £7)
with the viou that international uniforndvy of the serun
ogelublination dest for brugolle should be oocuved by the use
of the ptondard sorum o it couvnter«part prepavaed in difforont

actional loboratorlogs
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I 1093 (WelleOw Uooh, Rops Sops §7) vhe joind

PAOSWHO export commibbes on brusellosis reotated ite view

shat “published pavors dnoluding dete bosed on bruaellowio

)

soravwagolutinetion tegt chonld aluays Indicate the senpliive
ity of the test uwoed by otetlog the titve at vhish §O%
agglutination 1o obloined when the Intemationsd Standand

Autietiongedlo abordupn Sorun de tested wibth o given anbigen and

T

mobhode®  In 1958 (WlHe0o Tochs Repe Sore 1493 the Comnittec
nocapted She adoption of o walt systen erpessing tho antie
body content of the Intenpetionsl Slandord Anbi-Drucello
ghorbug sovun io ondds {3600) and roguested that papors which
deol with dabs on merologlenl or nllk feot fov brucellsn, &
ptatonent should be inoluded chowving the approzinsie tunber

of Intorantionnd Unideo bo whioh o given titro eovveaponds

when thoiy method is useds

Tho toobunigue wsed foxr the tubo sze:m«agggmﬁuaesim
Beot dn thio thosis wes in aocordonce with the principlon
lald doun in Sho V.H,0. monogiaph corion Hosl9 (L983) uesiag
é@:eim:!. doubling ddlution of tho sevam obariing ob L35y 1il0,
oboey to vhich an egual volune of the Standexdiuved Jix.obortus
Apalutim tion W f:sgaemimfa ‘was oddod, giving o floal volung
ie Shandavdived Br.nboptus Agglutication Concentrate woes

kindly provided by the Mindetry of Agelouliuve, Moherleg
and Food, Contral Vebtorinewy Laborabory, Weybrldao.



off 1L aks and & final dllution of 1310, 1:20, clce, of the
» . " 2O
serure  ‘fhe tubes vewre incubated for 24 hovws at 3770 and

the wmenult wead by ovdinary righi Lo engdebitre, bhe zesulisn

A

beiag reconded as followss
++p4 = oumplete agglublinntion and sedipentabion
Lece L0UL o uwater cleawvs

e w pboud 755 clearing or nearly complete
sgalntinetion and sedimontation.

= about 507 cleawing and marked gedimontations

* e 8% cleariug ond distinot scdiventation.
¥ I’ )

- ot By gt

Tn this thesmds tdtces of /107, 1/20°7, L/40™,
T S T . s i \
/007, 1/2607, obw., with soxa tested indivante syproxincteldy
20, 40, 8O, 100, %R0s otvs., unite of enblbody pen ul. TPespeoe

BIvelye

Intorprotation of resulisg for nenevaccineted fomales, buldo
end ea) fhood-voccinabed (ondey bhe oge of 9 nontha) eniwalo
50 montho or oldor vas cg follousss
Mo psalutination oy agplubination at 18310 but logp dhon
++ ov 220 = pasde ‘
v+ (1e0w 908) agplubtinetion at L320 but less than ++ &b
/40 = doubting (MA0/MUG Bxpert Committee on Hrucellosis
Roport 1558).

4t (he0e SO8) sgplutinetion ob 1340 ov over » folle

o

; 1)

E‘
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Foy adulb-vacoinetod cabile the inteyprotatlon of rooulis

wos an follovsse

No egplutination or ogelutinoetlion at 1540 bat less then
4 1080 = Faoge

i {dece 504) agolubinabion ab 1300 =~ doubtfule.
! Lol SN T D LA L

kgt 180 on. over o Jaid (88 confizmed by eitlwr of the

following Bootos biologionl
nositivesy vhey op muoun
opelutinin posliive).

Selective medive used for tho ivolation of brugslin

e e o L A b

Tho Joint FAO/ULD Bxpert Committoo on Bracolloslo
in 1958 (wawld H&alﬁb Grgaﬁimaﬁiem ?;ehﬁiaul Re§0?t Sexi@mg
195G, ;gg)\méceémenaéé tho uaﬁ‘cf Albind agar with added
aﬁﬁyl ﬁiéléﬁ'amé ﬁﬁmé aﬁ%iﬁi@tiaa for tho imalaﬁi@m éﬁ
b?ucélia fxam potentinlly contaminatod natorloalss .Haweéey,
for eortain dye sonasibive vardiotics of brucella thiso modium
wan é@ﬁ aldogathor aaﬁi&f&aﬁamy; % Hriuleyawafﬁam ﬂléﬁﬁ)
compared the sultabiliby of movorel seloctive medds fowx |
pupporting the grovith of o ambsﬁaﬁﬁial auabor of stwodns of
tﬁ& 3 opesios of Drucellos Ho congluded thet sovunedewbroco
wooap plus antibisﬁiéa wns the only gelestive nedivm whidh
aupparﬁaé %1@ pouth of all the brueells cultures studied

including the wove festldicus vaviobics.




Phepofore in thils stndy servumedexizose-agar plus
antibiotios (BDA) of the following compositlon was uzed Loy

all the igolation attompis fox brucella.

.55 ngar
1% poptono
0.5 modiun ohloride
0.%5 ment oxtrach
pi adjusted to pl 7.5, autoclaved ab 10 lb. per
square ineh for 15 pinutes thon cooled o ﬁﬁaﬁo
5 inactivated hovse e
Bl storvile dextvose
100 nz/l actidione
G000 waids of polyeixin B/,
25000 unite of hacitracin/l.
wore added aud pouned into Fetvio Qishes - 20 mle

per platls
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QM$anamUm>Manmnlam wnacion of apecimens

fop Hrucoilia

AL of the wuens ond milk soaples positlve o the
agelubinasion tosty oll the placontoo amﬂ/@x foeval {lulds
geouved aftow abe%iwn or parturition and lynphnodas of
agdunals slaughte 'ad on the prewnissas of tho Vobewrinaxy
Hospital, wers o be uGJtLd for tae presence of bmue ile
alther culiturally or biologleslly or by both uﬁihads when

poscible.

Afber having separated the nilk for the vhey
agelutinabion teat the cveem end gedimont lofd ia tho boblle
vere nived and keps at 4 b» I the vhay agglutination teob
was positive ot 128 op higher dilutlonn the camplo wao
plated ont onto ceruansdexztrovewantibiotic medivm (BDA,
Trinley-Moegan, 1960) using § plates per sample, each plabe
inoculoted with 2 lpopsful of theo pample. Positive wuous
saaplos Lefd over aftor the agplutination test ond kopd ot
4 ¢ in the refrigevatoyr wore oculivred the ssno way as the
milk comploss Anndownllontole finlds vere collectod ab
aborbion or parturition opn the fawa in aberile vnivorsal
conttainors and plocontal cotyledons luto lavge serew capped

bobtloe and gont to the laboraterye AL all btiumes bub

&

3



daving the pericd of Hrenspert (approximetely 5 hours) all

the apelimens wore kepd in o yeinigeradore

the cotyledons vere hamogamimeé“ia 10 partn of
piexdlo Hiug@r solubion v/v in on M3E ATOWNIN honogenisey
and the fluld feaction of the houmogenaso as vell as the
omnjoeallantode fluld, wvero plated out onto H HaDeds plotoes.
Lymphnodes of anlmele (oub-sazillaovy, supro~phavyagenl, 31lieo
pud gupra-nenmory ) colleoted sl aubepsy with asepiic preconbe
long wers pooled and honogenised an cotyledonn For gulnco-plg
inooulation. ALl he dnoculated plates were incubated im
the peesence of 30 goq for & doyn at BVQG Phen exanined Lo

the prosence of byucella colonlos.

Por the biologleal exominatien of speaimens Lfov
brucelle, gulnco~pige vewe used, ot loast two anlnnls pon
pomple bul cconslonolly ag mony ab bventy. & wl. semples

of nilk-oveen sodiment, mucns, sando-allantolo fluldd, homge
sondzed cotyledoms oy lymphredes, respeobively, vap lnoculated
intraenuoonlarly into gulnca=plgse Aftew a powied of six
vocks they were killed and an aggintination test wos cagried
out on the pera. Tho spleen of ench gudnca~plsg, hovisg “on

agelukination titre of L2 ez higher,; vas ouliuved.



After a perded of 0 doys incubabion the SDA plotes
wore goxanined for the presonce of biugelle golonloge From
any solony wesonbling hrucella ameaws vere wado aud sbainsd
by Gran's mebhod and exenined alerosenplealiy.  EL the
gtaincd orgonlsms reseabled biuweollog thvee solum-dexbnosde
TN T R (Eii}fa_} slaats wero inoculated from the colodys onuo bedng
incubnted ceroblonlly, bthe obhow Guo with 1074 tf:@,.,. INGG
ono of the two elaubs :s.mauh vGod vidh 100 G0go rﬁ vip of
load acesebe impreguatsd filter papor stpdp waes iuvorted and
looked an evory -Qoy fov T days, roplooing vhe Lead nsobate
paper oach doy if 16 becane bloockened as .a result of hydoogos
sulphide produetion.

. 3

Iye dabibition toab

ATt NN B TR A 2 ot
.
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Sovunedentrose-agar (5D) vas used us the baslc nediwm
for tho dye sensitivity teste %o o batch of 8B siorile basic
fmahﬂiaxl was added to give a final concenbration of 1/25000
and te ancthor batoh of B thi 0&1:1211 pas odded %o give a ineld
consentration of 1/50000 of the dye. ¥rom eunoh medium Petrl

plates dwore prepared ond cheeked for sterility. Calbuxes

1. Obbained from Hationnl ineline Bivisdon, Allled Chemloal
Bya Goay Nevw Yozl
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Y
for the dye monsitivity best wvere grove on 51 plates fop

5 doys end checked for sunoothihwas by ﬁhw obligue light

sechnique (Honvy, 1933%)e Suspensions werve prepoved fron

tho cudinres to be Heoded, topeiher with otrzoine of brueella
with tnovn dyoe sensgldivity end the opzoldty of susponsion

adjusbed to o Brownle tube perpding of By as A6 hed beuh
ony esperiense that a i-doy old onlture of cuch opnolty

pontained approximately 3000 willlon vieble organisno.

The dyo plates vore merked off iato 4 quarters ond
cach of {wo quarters was incoulated with o known dye-sensitive
and o dye-vesiobant straln, the renelning tuo gquavicrs were

pooded with tuo ¢ 'ﬂfﬁf“ﬁu gbyains vnder Sood,

Mve ﬂbﬂ@mwa were nade on ecach quartor storting ab
the ouler edpge of the plate with o loopful of incouiun and
progressing inveeds vithons rochorging the loop so that the
inovalun vas lightent nesrest tho coentre of tho plate. Yhoe
ploten vere dncubated at ﬁ?ﬁﬁ in 10k QQR for 5 doys then

readingo wore takon.

Sevological tosy for the typlng of o now bruselis isolate

took $he form of slide sgelubinebion Yoot ucing tho sowe
suspenpion for tho egglutinatlon teoh vhich woe weed for the

inoculation of dye platep. The Dougelln abortus ond



€y ¥

e)d

; . 1
Brugalla melitensis mono~specille gera™, were diluded Go

189 for the siide sgagludination tosts Vor positive aad

negatdve vonirold Brugelle showriug 544 and Bxmeella shortun

type 5 werd usad.

1. Kindly mﬁpg& Led by the Mindletzy of As s oulbure, Flohoplos
and Food, Gentrald Vabewinawy nﬂbokauay iﬁjhrgd GGy BUBROYe



Doperintion of he herd and of some of the wpolicles

of panosenens prion So aud dwelug the oradicetion

4% she beglmndng of the work in 1960, the hoxd
conpioted of 265 bead of caible dneluding some 200 pedigree
hoaf=shorthorn andnela, the veed of the hexd being erORoe

bred foster covwse.  Vithin the herd of 2695 beasis the ape

and pox distpibubion was as follovas

Cous (dncluding 39 fonker oouws) 124

Hodfurs over one year of age Y
Gelves vnder one yoar of age 98
Bulls over one yoar of age 12

Phose audnals were accommodated on two adjocontd

unlds of Sho faxme As bhe broeding and oconcnlo policy

of the farm 414 nod allow the disposal of il the infected
aalizals, provislon had to be made for $he accoanodobion of
such cathles Thin negesnlity was et by the fera manggonsnd
by reniing o snsll fezm (Lsolabion wit) some 3 - L ndles
away £rom bhe contral walbte A certein amount of traffio vas
unsvoldable bedweon the dsolaticn oad the other twe unlits,

although this was oot down to a8 W43Lie ae possible.
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Woekend and holiday dukigs were covried out by the same
pergonnel on the three uniise Oalves born to infecked
cous in the igelatilon wnit had to he tronoferred to
foster cows in the non=infactad purt of the herds ‘he
danger of mechanical trorsfer of infeotion by personnel
vz nininised by dlsinfection of boots on loaving the
loolation units, . In the dnse of btransfeérring calves from
the isolation unds to the herd o enall semielsolabtion unid
was establishted on the premlges of the central unit for o
period of time. Uolves ha&iﬁg suckled their infected dane
for some wecks were transferred hers to brutells negabive

fostor opws before héeing admitted to the braeella freo herds

Hagords on individual animals in the herd wore
availablo ab thé outget of the work including much infore
nation as the vacclnation histoxy fin the majnrify.wf pases)
birth, sexvice, oalving and/oy atortion dates.  The vaces
ination policy for brudellosis had bheen unsystematic in g
mach ap in addition to calihoodwvactination, adultevacoination
wog intredused in ISﬁ& for a proportion of the herd, including
almoot nll of the pedisroc cowse Ag o result of this
practice the distribution of animule cooordixg bo thelr

vageination history was as follows in 1960
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PABLE 3,

BRI v

AGCCORDENG 00 BHEYR VACCTNATION

g VELn

HESTORY 3

mmh nt-s

T 1960

“Oalihood & |Vacolnobion

;Non~Vaeeiﬂa€§d'ﬂmbé?fhoedu e » | o
f(bul&s & Calves) Vascinoted| Vaceinated| Adult Vacew|Hlstory not. 0
{6 wonths old only only inoted only| lkaoun P
A

_;r—i&‘m

6o 56 3% 50 55 265

The warestricted vaocirablon, howvever, vag brought to

on end in 1959 vhen sowe prelininsyy brucelle
caryied oute

hexrd voe brusella infocted.

Do

survey woxrlt wan
This brounght evidence to the affoot that the

o ovidenge was ao followss

11 aboxtions in 1959

Isolation of Breaborius from several fooinses

Hriabortus Lrom the senen.of one bull

Developuent of sero~agglutiain tlitre of 1:320 in
another bull

Demeonstretion of positive vhey and vaginol nueus
agglutining in several cows

Sinco 1959 stxich calfhood-vaceination vas adhered o

at approximnately 6 months of age.

Calves wvereo tested for

brucella sero-agglutinins just prior to 519 Jr.aboxbus vacge

ination ond thereafter at rogular intervals.




The aoguisition of foster cove entnllse a cewtaln
enovnt of danger of beingling in brueells infoction. In
additlon, the vasclration history of such foster cows vas
often nispings Ho solve the fivat problemy at leasth
temporarily, it was declded that only recenbtly ocolved coug
vhich had pagsed our disgnonbic tests should bo purghascod.
The future poliecy decided for the fora was to broeed their
oun replaconent of foster couss L6 was the practice of
the farm to teke “boardox™ animals on the pronioes (eovs
and heifers pent o tho faorm for sorvice - thene uswelldy

vonnihed for soveral monthe) vhiloh practice vas dioconblnuads

Oxgandostion of woxrl: on tho farn and in the labovatowy

In ordeyr to fnoiliitante tho routine testing of the

- herd onece in cvery 2 months, the enimels were divided into

6 proupos  The oamplos on the fora were collected on Mondoy

of each weok until the ubolo herd vas sanpled, whon the

routine storted ancve $his included the colleetion of
approziwatoly 25 - 30 Wloody T « 12 milk, 12 « 17 vaginal

nuens sanples ocach veeks  The milk somples uero collesticd

by the otoolhnon drawving approximately 20 wle of mills sepavately
from cach quartor of tho vwdder into four different wniversol
containers. Tho blood and vaginal musus samples voero

collooted by tho veborinary cuxgeon assisted by sboclkuon.




The pauplen csolleotod wore kopt in o refrigorator on She
fovm vntil deopatohed to tho laboratorye Whey uere in
tronslt Lov approximately 3 howrs.  On orrival ab the
labogasony tho pouples wore pub dnte wefrigorator (+4QG)
overnighte  The agulubination rvesults on all the semples
ware reod within 489 « 60 hours of being tolkony folloved |
by plating onto oculiure mediva of incoulation inbo Eulncow

Pigas i¥ nocQBarye

Although each quarter of thoe wdder ven pampled
geparatoly, on errival ot tho laboratorxy the four nlll
eomplas of cash cov wore pooleds This provedure was
deoned nocessary in oxder bto onsure the sompling of coch

guartor of tho nddov.

Universel conbolnors for holding the souples togebe
hoy with the vaginol pipe%ﬁés vore stewilised ond despatohed
from thé'lab@rmtmxy onco a vocke A smnll stock of ptepile
univorsal containors ond somo lavge vaxed oorton contolners
were lept on tho faéﬁ foxr the eolloction of auulowclleniolds
£1uid ond cotyledons sesyacﬁivéiyp whioh moteriols were pond
o the labovatoxy withéﬁt deloye ALY the vosulis vere
recorded on individual cords ond evaluaﬁed‘éach uack talting
into aoccount all the hnoun rolovant faots aboubt eooh cninale
leporso wéﬁa sent o the voterinary surgoon of the form

vackly, giving the results an well as counents and rogomiende
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~ations on tho aonimele tenbeds In the fivet yoar of {ho
ovadication programie the veterinezy suxgoon and tho amagey
of the fara werce pevsonslly consuited ot the completion of
ench herd tesbt, ILoter on this neoting ook place leoe

Troquently ap the problems were dlminiohing.
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Phe pooistencs of galfhood snd aduli-vogolastod

oattic to £icdd infeotion of lrucello

...... t

uwing the peried of throe yeays investigablon

thore wora 209 cotbtle in tho herd over Ly yeaws of nge
with different histories of 819 vacoinatlion. Approxismboly
Uy of these oninals vexe knova to Bave besn infocted with
brungelle. Ao 1% vas shoun oxpordmontally (Blvchy Giluen
amd Stonos 1941  Temaan, Beach and Trwin, 1952 Plositridge,
19543 Gilmon ond Hughoo, 19555 [eDiesnid, 1957) thet
neithor tho age ot vacceination over 6 monbho, now tho
puliiplioildy of B9 vacoine adainistored, zesulbed in oige
nificant difiersncesd in lpmonity ib vas dooided o cvaluatoe
the reoords dn ovdor %o poe 1f our datio supporied theoo

findingne Toble 2 pummarises the roepnlis.

RATLE 2

¥I A

FRUBOUENCY OF BRUCELLA THERCIEON OF CATITY WITH VARLOUS

VACGIBATLON HISUORY

et . e

Vaocination *Iw GOy

Innher of Brucella | Povooubage
animals in infacted infocted
FrouDn .

Ca3 £hood -(6-0 monthe) 165 ) 19 15,6
vaceinebed only ) ' ]
Aduli-vagaoinated ouce B4 0 0
nlfhood oud adult - Bty 15 2040

| vacednated ‘ﬂ3,,ﬁ“ 7 iy

Total 209 32 15.3%




In evalunbing information of vhis kind obtainod
wnder field condivionsy the groatest diffleulty lies vith
vhe foot thot the degrec end Lyvequency of onposure to field
infection is an uwnkinown foctovy although oll the anlmals
belonged o the sane heprdse Xt aluo has to be howne in
pind that the greot maJority of animals belongiang to the
adult ond calfhcodendulievaooinated groups had sbayed in the
howd ab o tine when segregation of infecled onlmals was nob
in progreoss  On the other hand moetv of the animels in the
calfhoodevacoinoted growp vers' elthor bhoya oy vere young
heifovs duving this dimo and heqama cown wvhon oll tho kroun
infdoted animals had elrendy beon segrosated, ﬁhﬁs thody
immund bty was exposed to o lesgs sevors test. In consegquenco
thore is uo sound bavis for couparing the wesistanco ox

ealfinood’ and colihood-aduliwvacoinatod groups.

ihe resiobtunce bo infection of the 34 onimels in the
sduli-vascinated group is rather rem&?&ahla. A little lesn
thon 565 of thon vere voocinnted just prior to £ivst sorvice,
the reat had ocalvad ai leaot onee priow to vagcinabions Hob
only had the majority of theso cous. beem in the herd befozo
P
evadicntlon connoncad, but giéfes bora to infected da@m in

the isolotion mnit had boen trencforred Ho them for nurseing

during tho J yoors, yot none beogme infoebeds There ves



no other cirecumstontial evidence to account for their
apparent greater resistance than the fabt that almost

all of thew were dairy type foster cows ofton cross-bred.

The writer is not aware of any published evidence
indicating superior nutural resistance of dairy type cattle.
Subject to the existende of such evidence a comparison may
be drawn between the resistance of adult and calfhoodwadult
vacoinated animals., The result of this comparison substane
tiates the findings of Derman et al. (1949, 1952) and Gilman
et al. (1955), who found no significant advantage in re-
vaecination. It is at some variance with the result of
McDiarmid (1957) who found somewhat better protestion in

multiple vaccinated animals.

Wb
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dhe effegt of infeobion on foxiility

A% the beglming of the exadicabtion work nocuvabs
wosords of services, oalvings ond aborblons vexre alyeady
available fyow the beginning of 1999, whioh records wore
conbinued wntil thoe ond of the progromue. Bho possosolon
of these dato and the kunevledge of the stobus of brucolla
infeetion of cous mnde the cvalnation of Fowbility poseible

for bruocells infeooted and non-infooted aninals.

. Investigoblon of this nobure undor £ieldd conditions
calls for exbza prodenoys. Animels in the hord helong o
differont ogo groups, different bullo ove used for aexvica
artifioial inseminabion and natural mating uay be used in
combinations Ae 01l of these fastors influvenco fepbility
4% 1o desirveble %o wpprosch the quostion fron dlffezont

anELes.

Yhe oalving index {overage interval in deys betveen
cuosessive colvings) 1s one of the accepted indicatozs of
for¢llitys  Who followvieg @ablé(ﬂocﬁ)snawﬁ thies index fow

a

infeotod and nonwinfoebed oabtitlos
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DRICELLA ABGIISHS THIROITOR AUD YERGTEENY s  CALVING TUDEY

s S R x ﬁ'
Status of Nunbor of Posnld i.enﬁgbh of | Wambor 0f selving
Brucelln andnels - [tlne gpont on. progasncies .e.nﬂex
infection in group |breeding oniwpals | congicved (da;aya)
. , : {moathn) + o
ks T sy T dRa AW = "L e RN
DU BN RGN EINAY 129 2060 . 230 AL4
“.,3 i"*“}:"i) 55 748 id 386

The nusbor of sexvices requived to bying abont one
proguancy is another wseful oluve to ferbility. Whe follouing

Table (Hoe 4) presents inforaatlon to this offccts

mf‘ﬂ»ﬂ i 4. )

L CT RS RTN L

DRUCELLA ADONTS THERGITON AND FERIILIOYs  AVERAGH

{13 AR REE

SERVICES PMp BE CNM‘G

Status of Hombay of | Hunbor of Hanber of | Numboz of
Hruoella andnale in gmwnfmcz:é,c,ra sevyices | services
infeoctlion group in 4 yoars PEL PROE

, . R J.ponoy
HONeXWFRUDED 129 210 5GY 267
INFRCTED 55 a4 168 L 269




fha third veeful neconre of aupess

is the robs

govvice in this

of

a hedfor or of o gou afbaw

ingtance is meont elbheyw

of woneeption to Livel soprvices

calvings

!

V=]

the fivet wablng.
Phe oompardson

" brucella infected end nponeinfected cous ig prosonted

o
[

Table Nos 5 »

FRATIT Y By
EATLE §

MRUOELLA ATDIRTES INFLCPLON AW WRRNTE el s BT RGT
DOl S S R ) R £ eF o " 3 A SO AT TG Y AL O

SHIOR, GONGIERION RALE

Lo e X Vhr L I P

50

Giatug of
ucellin
infection

Humber of
fiveb
seRvices

Numbor of
sucscessiul,
fipot sovvicoes

Conoepbion rato
w0 fivet services

SO EHIPHOTED 27 126 a6 55
INFRCEEY 12 a9 4085

L
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Infertility hes been cosoolistod with hxueello
infootion for o long bime (Manthol, 1950; Mamnbhol ond
Gayber, 10503 Hondviltag, Joding ond Willeno, 194953
Romvory, 19555 33xd Dopowrt NeZe Daixy Boaxd, 1957).

Iven veccinankion with S19 has av vimes been suspoectod

of oousing infortility. llerds, in general, fyee from
braccellonis are roporbed to hovey apart from the xedueﬁiaa
oi agtual obortions, & bobber broeding rocord then infected

hovrdt.

Stobloforth et al. (1950) oxanining the breeding
racords of o hord of 80 cous ever o period of 10 yoars
vhore one half of tho hexd vns rowsvacoinated eanch yonr and
tho othowy half only once ap ocnlves, found no evidonee of
adverpe offecly of ve-vaccination ot alles Doyd and Recd
(196G0) otudying the effoot of brucellosic on Perbility
ourveyed o cubstantinl numbor of hewrds in Ingland and found
thot although thoe conception rvate of non-infooted Individualg
ond herds wos samawh@ﬁ suporior compaved to infootod ones

these difforonces woro not olgniflicont.

Feww ob ole (1058) investigoting o mulidple
voccinatod herd vith § abovbions in 6 yonvs found sono
evidenoce of iufeortility in the herde Hondedloo ob ale

(1953) omanining the offootu of hrucella infeotion and of




810 vecolnation on tho fowtility of cous in tho Hothewlendas,
found wlighily docreasing rabo of conecepéion with incroasing
manbors of MiRe¥s Douivive omimels in the cabblo populabione
At thoe some $iane they found no ovidonco o shou that 519

vacolnotlon hed any adverse offoobn on Terbilitye

in conoideoring the esults propontod; one can
dlocount the oge offect on fortility av the average ag
of the iafeoted group vas %) yeovs ond that of the none
infected vay 5¢6 yoarse It ip true thod duwing theso
years sovedal bulls were used in the hewd, Lurthernorc
artificiol insonination vwas weed in combinntlon with
aatural servico., Hovovewy these affected the hexd oo o
wholee It io theowefore considered that a velid compazison

any bo drawn botween the groupos

Phe onlving index, an it is, iy tho loaot roliable
measuro of ferbility bolng bioged in fovour of infected
oninelos. 1% 1o o vell rocognilsed fact that brucoelln
infeotion of catile tends to shorten tho lenth of prognoncy
oy mny ocoupe abortion (porturition during the fiwet 240
days of progaency)s Thus the avorage longith of prognavey
of positive roastors besomes shorbtor vhioh in tuzn influcnces

the eolving index in foveur of infoobted animolos In thio
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hord the svevoge leugth of proguoncy of Qone-weactons uao
2675 deyo and thed of the infected.ones 255% deye, o
difference of 21 dayee  Thavelors, in order 40 compare

bhe two groups on o folr baslo the calving indox has b0

ba covreoteds Thig nay bo achleved olther by subsitraobing
2% days Lvon the calving lndex of tho nonsroagtors o2 by
adding 21 days %o tho colving index of the positive reactompe
Whlohever course io tokon $hie rosuld ds the soney d.0e the
averege intorval betueen pugeensive calvinge o otiil ?gﬂaya

4 b
shorter in favour of infevted cubblo.

The eoppzaisnl of the nunbor of seyxvices per prognancy
does not need speeinl gquelificasionss ‘This is porhapo a
more poourate measure of fordillty thanr the calving index
and no choun in Table 4 1t is slightly in fovouy of the
non=infegtod animalss The conceptlon robe of NoR-roaGHORE

o Yivpot servioces iy alaa‘bo°%gw thon that of ho infected
aguse  However, noae of these difforonces axo gieat enovgh
0 be o? pignificanee ocspecinlly if found under £iold
gonditions viero erivically dnfluentliod faotors » obher

then tho ono wnder consideration -~ may nob hovo been entlrely

N

AVORe




Bhe offeot of infection on tho duration ond eutcomeg

TN AT T

BE proguanoy

L6 49 not wnlgiotn dn @ fully ousceptiblo hord that
onee brucella infeetion in brought in it mey talte o rathox
aoube vourse consing abowbion of the grester powvd of tho
hocvds Thip i logo conmuon in o B9 vaceinated herd vhoye
the proteetion conforged would talte the odge off' tho
govority of an outbwesks 1% hoo been steted (Mobinenid,
1660k) that approximatoly 88y of vactinated animals would
resiot o light infoobion; but wvhen exposed o o heavy
infontion tho offevetivancns of pruﬁagﬁion nay 4Arop very
approvciablys. The ountoome of an infeotlion doponds on
o number of factors ouch as the dogrec of oxpoouro, tho
vime at which infeotlion oceurms and the resistense of tho
aninalo concernode A nonwvaocinoated cow haevily ozposcd
ig likoly to abort raether seoner than o veaccim ted ono,
woually eround wsideproghonoy vhorens vhe vacolnatod one

ndahd nods sohoxt vabil lote in propnoncy o not ab olle

On the iselatlon walt of the farm for infeobod
onlugla oborbions vore common, ofben tolting place on grase
in tho mida$ of tho wopt of this port of the herde IY

oy hoe theorofors of sone intorest o compare thoe durabion

53 By



and oubooma of progunmoy of dnfacted cavtle bto thaj

the nponeinfooted couns

guch & comparlsote
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The abortion rete of L.4% of the byucellawfwes pard
of the herd conprres favwmxahly w@th the nationnl averege
of 2 = Fh  The totod aborbtion wote of 74625, houever, it
rathor high for o veceinatod herde Kexe ob ol. (1958)
exanined 14?‘nerdﬂ in Northern Jrolaond and found %4 vhioh
although contoining animéla positive to the whey, mucus
and serun sgolutination best yob had no éegiaiﬁa gliniosl
nisﬁéry of sbortions Kowe {1960) laveatizating 4 infooted
herds vith o total population of 381 animale lncluding
67 infected covs found § ebortlons in all during o poxiod

of

s

Jaa¥oe

Molilaznid (3960b) poinded oub éﬁaﬁ if 819 %&a@im&t@@ﬂ
ip properly applied it way veduce the aboritien rabe to a
lovel of approzimedely &%  In this herd the couparetively
hiph #sate of ve=oxposure of Anfecled animals on the isolabicn
untd cousiag almoest one thivd of the stoeck to ahort cach yoam.
Abortion, 18 it took place, ceeunrred tovaxls the ond of the
Toh month of prognoncy wabher charachenistic for vaccinatod
onimedss,  Theve vap no ovidence, hovwevery 1o show thab
brucella infection phortoned the durvntlon of pregnoacy In

thooe animale which dld not abovi.



MALk tents Lor the diapnosis of bovine brucollosis

Tasraduotion
A AW AR MR e

Agglutinins in the millk a9 detescted oither by the
nilk ring vest (MJiTa) or by the vhoy tube agzlubination
tost are commonly used dimgnrostiecnlly in o number of

countries inocluding CGreat Britaine

Tho Mele'Te hap found acceptance primarily ob o
sorcening tost (WeHe0. Technical Report Sevies, 1991
itoeplte et als 19583 DSisbleforth et al. 19593 Comoron,
1960; Korre, 1960p MroKinnon ob al. 1961) being appliod
vo bulk milk samples for the detection of brucells infected

hexrdos

The vhoy tube agglubinetion tent ls maidnly used as
a quantitotive measuro of epgxlutinine in individusl willk
sanples,  Uith ceriain gquelificatlieons a yssiti#@ whoy
agglutination test is Indicative of localised bruselle

infeotion of tho udder.

Milk fwom brucellaoefyee cous in normal lacitatlon
does not in genopal eontoin detdeteble antibodies, Thig

applics oven o aduitevaccinated cous except for a short
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FelleWe wan positive in 92,4 of 3504 infoctod mille cample:
and the vhey ayglubtination bost on the same saomples devceted
76.&ﬁ»§f them on boing positive. From 21 noinly calfhoode
voaceinated byucelleefyoe hords 1051 milk samples vera
examined by the same authors with the Mal.%; and vhey
agslubinntion tenbe 14650 of the nilk wing and 0eGh of the
vhey agglutinstion tests ghowed weaotions uvhieh vero falso
positives In repent adult-vaccinated but noneinfectod
hords thoe M.R gave 1U.70 and vhey ogglubinotlon teot 2445
faloe pooitive readivgs. %Tho subhors coneluded thnt “ailk
serological teoits of samplos frow indiﬁiduml enineln ove of
Limlted velue and moys so vhors adniﬁ«VQaainaﬁion has been

carried ocut®,

Similar rooults were obteined by Mobiawmid ot ol (1958)
vho found the detootion rate of M.R.Ws vhen app@ie& to
individual nilk samples of infectod cous to bo botveen 85 - 9t5le
Vacoination ob 6 months of age did not interfere scoriouely
with subsequont M.RsP but 1€ thoe vaccination was dolayed
untdl 18 months of age o a@nsiderable proportion %'n-é) of
the covs free from fleld-infeolion save positive woculba to
tho He.R.%e Conversely, nony of the calfhood oy lato coifhood-
vagsoinated coun aftor having beecome infostod failed o vepod

to the MeReTDe



Ohaowvations on the welative values of HM.Rhle:

ond vhey aeeiutluntion toste dn the deteation

L

of nddew dadaction

In this investigation obnervationr wero mnade on
tho relative roliability of the MJt.ile and uhey ngslutination

tect when applied to the milk of primardly boef=type cous

olther onlfhood o vepeat voocinateds

In the interprotation of the rosulis of willk tostso
due allovances wers nedo to tho oforewnentioned stoges of
lastation ov to mastitis vhen applilcable. In the following
dlscussion of the mllls tasts all the results presented
vere obboined foon maptitin-free cous during - what wey bo
called « powvinl laotatione Dhe veesults of teols wvere
disregorded if the milk sample was oblained dueing the

period of Arying off oy vwithin 10 doys afber parturlilon.

iven the savliest results inoluded hore vems token

1} years aftes tho last aduli~vecoination.

Tablo HoeTe Lo the analysis of whey agglutination
tenss carricd out duving o poriod of three years on tho

milk samples of four groups of animalso.



Galfhood~vacainated
Drucolla-frae

Adultevascinated
Brucolla«iren

Aduls-vacoinatod
Houbtsul

Adult-vacoinated
Brucella«infaotod

<D
<

highept goro-agalniinin
vitne dn the group is 13407

adl muous eggdubinin
nogative

highest seroengglutinin
sdtre L3004+ 3

all mucus agglutinin

negative '

highest sexo-agglutinin
vivee in the group io 1sH20 3

2ll ouowns ggelutinin
negetive

Brucella hag boon icolated
fron she mojority of the
anlmals and all of then
wore pooitive to tho mucuo
egolutinotion test.
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Truble No.Be compares the rasults obbteined by tho
MaRaWe and whoy tuhe sgglubinetion best vhen applicd o
Yhe gsame milk semples anglysed in Table Te  For thip
+

gonperiscon any whey egglutinin titre falllng vndor 1Lil0

vas considersd ag negativoe

The general points of interest ayieing fvom the

asongideration of these twe tablesares 0 ¢ ‘

1. Both the M.R.Ps ond whey qgglutina?i@n %e@%
were by and large negative (96.15%) vhen applied %o the
milk of onlfhood-vacoinated nonsinfectod cattle providaed
the level of vhoy agglubining vas token as significont
from 12307 end highews I this case, the whey sggluiinin
best appenred o give o cleurer negetlve pictuve thon tho
ving tent whiech van £olsely positive in 1174 of the comow.
These reoulds are comparable to thosce of MeDisrnid ot al.
(1958) end of Doyd ot ale (1960) vho Found thet vacoinatiecn
abt 6 uonths of age dild not gerionsly affeol subsequont allk
agelubination tesbo in tho vhind lactobions The 3.9
positivo vhey agzlutination tests in the calfhoodwvaceinatoed
brucello~£froe group ey have axdsen from an arrvesied field
infection o from the faot thnt the nioge of lactation in
these canes night hove been alsjudged ond Hhose sous uavo

going dry cerlier thon oxpocted.
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One 0f the serious drovbacks miik tests sufior
Tvon g $hat 16 boeones varolinble uith advancing asvavlion
on gestations JIun dalyy breeds the stoge. of lnotablion of
individuols is bebber knowa and genevally last longer than
in boef brecdses Thus, nob only is tho availability of
will for besting llalted in beef entile Lub the jJudgmend

of their oxact astege of lactabtion nove Aifficult.

2s In the aduld~vaceinated Brucella-negabive group
of covs the whey agglubination test is s welisble as in
the enlfhood-vaccinated group (Yable 8) 1f vhey agglubinin

3 >

Hitres vove teken an plgnificant ab Ll o highove

I% 1s noticeable though that thoe peoportion of low
vhey agolubinin (12 » 125) positive gouples (Table 7)
inercased sharply in compavizon to that of oalfhocd-vaccinataed
cowne  This finding is o% aone variance with that of Newe
and co~vorkors (19%8), vho woporbed thob L3 helfors and 35
cous with serum titves of 1:20 or lesg when vaccinated wish
519 vaosine vetuehed o completely nogative vhoy btitres 12
weeks aftor vageination. The usefulnens of the HaRB.Te wnn
oxbronely limited bechuse of the high peoportion of positlve
vesulds (47«75 - Pakle 8) in this aroup of coune  HeDiarmld

ob al. (1958) eoporbed that in o group of onttlo vocsinatod



ab 18 monthe of age 194 owl of 327 wmilk seuplos (59.%5

vexe positive o tho M.B.0 vhen erominced towarde bhe end of
thedr thizd loctation., Molimon eb ale (L961) Found T3
Tolse V.19 positive wilk sanples in o group of celfhoode
vagolnated Covuse In Sheir adultevaccinated group 9.7

of the results of M.lPe vore falsely positive, conoidervably
labe than thav shown by Meldaownid b ale (195&) o whe

rosults presented heres Thege Lindings are dn contvant o
Moxw? @ ané Williame? (1958) who found that 519 vacelm tion

of adult cobile did not affect the M.R.Te carsied out on
their millk over o pericd of 15 vecks suboequent vo vaccim tion.
Boyd eb éﬁ. (1960) nlson showed that aduli=vacoinaltlon wao
assooiated with o highor incidence of ving tesy posiitive tosio

L)

and this difference vep satisfoctorlly signifloante.

Je  In the very small aduli-vacclnabed growp of cetile
of deubbiul abtatus of brucells infeotlon one thixd of the
rilk samples vero pegdtive o both milk ring ond wvhoy
agglutinetion tests (Woble 8)e  The nilk of bthese ontile
vas oxemined owliurally ond by gulnen-pig inosulation for the
presonce of beugella, Elght mill samples from cooh cou vo@o
examined in tho course of 8 wecks but none of the millk samplos

in thin group yielded brucalla.
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4¢ In the brucella-infeated group 22. 70 of thoe
pnamplen were popidive o, both milk wing ond vhey agglode
ination tests, o vesld almest idenbical o those ohiained
by Pleke and co-woikers (sees Woll.0. Tochniosl Hepord Serles
(1953) 87 pe26). and scnewhat higher proporéion than shoun
by MoKinnon eb als (2961) who found 7685 of milk sanples
positive bo the whey msslubination test ab 1:20°7 o

higher in bracella infected catilos



The effect of shogn of luetation and of mestation

on the whey ogelutination test

he resulta of whey aggluiination tepts acoumulated

during thic investigation are comprised in 5 tables (10, 11

and 12: Pable No.Y wae onitted as it did not add matexdelly

to the information containcd in Hable 10) in an attenpt to

anolyse the effeat of the stoge of lactation and of pregnancy

on the whey agalutination test.

Table 10 shows the effect of the stnge of lactation
on the whey agolubinabitn test of nll eduli-vacuinated
brncella=nogative covss  Tho point of intersst in fabls 10
ig the chavp deop of vhey sgolutlnation popitive somplesg

around mid-lootabion,

Pable 11 shows the results ofvhey agplubtination
toaty of ealfhoodevagoinated brucella-negotive cows with

reference to tho steje of lactation,

It will be seon ianabla 11 that the féll in whey
ycsitife milk saaples around midelactation does not apply
to the nilk of ealfhuod-vaceinated snimals.  The highest
pecoentage of whey positive milk semples was obtained
during the fiut weoks of lasintion. f%wo of these samples

were taken within 10 days after pariurdtion.
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Tn this group of animals there was again no evidence

of rising whoy titres with advanoing loactations

Pable 12 shows tho wfifect of the atége of gestation
on the whoy agglutinetion test of milk of calfhoodeand

aduls~vadoinnted cowg.



ALY ealfhood and adult-vacoeinated couwn ovhew
than those from whioh Dra.aboriug uans isolated.

AT 0
SABTE 22

YHRY FRST AND GESHACTON

A 4

Vleeks of

9 - 16

Geotation 1-48 17 - 24 (25 - 32 [Pobals
?ggé-a-,gf &2 152 6% 30 306
Hoe of +ve® 6 11 12 o i 36
i of +ve® 6.7 9 18.4 | 23.3 11.7H

# Apelutination at 1:10 oxr higher
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I% ip ppporvont fron Table 12 that with edvanolng
gestation the proportion of whoy aggiabinin positive nillk
samples inorveasess  Juving the sceond half of pyognanoy
the poreoentage of positive sampies exoceeds tho average
(13.7%) and the highont proportion of vhey sgglutinin
poeltive milk samples were obialned towawrdso the ond of
gectation. (This finding is in good agrocmont with Boyd
et ale. 1960; and ouppords the view of Stableforth ob ol
1959).  Howevew; there was no evidenes whavever to shov
that in the loter steges of lactabion aéroeglobuling would
infiltrate dnto the milk influencing it antibody titros
It may be that the vhey agglutination tent an it wWas pode
formed vas not o sufficiently sencitive nethod of showlng
o slight »ise in tho antibedy contont of the milke the
vexry high proportion of milk samplon poesitive to the
MeRa%e throughout the vhole of lactation made the use of
this test,as an altornative to the whey agglutination best,

inpracticable for the examination of thin point.



Gonclusiong

Considering the value of the milk ving tost or
vhey egzglutination tests, vhen uwsed para}lel to ropent
seram agglubtination toots foxr the detection of infeocted
individuals i% moy beo said that their usefulness was

limitede Only in a single cose did the vhey sgslubine
atlon test indicate a cow o be infected with o hordere
line cerun and negavive oucus agglutinin titre. ALl
the_rest of the roaoctors were shown as ouch by reopeot
soram egglutination teste alone. Yhere was semo
evidence to show that the loter stoges of gestation
influenced tho whey ogglutinin titres vosuliing in some
risges therein bubt the sitnge of lactotion did not necom to

I

affect vhey agglutinin tityres.

IT only the milk zing and vhay agglubtinotion teonts
wvore welied wpon for diognosisy over 97 of infooted
snlnols wvould have beoon oventuanlly dotected, a vory good
regcord, but ab the seme tlwme they would have ilnoriminatod
Z.0% of calfhood and 5.9% of aduli-vacoinatéd snimols
free of flold infecgivlon. It has to Lo polated ouby
hovover, that the shovtege of will samples fron noet of
the beef cown  repulbing fvom the short povied of lactation -

would hove sericusly delayed making a diagnosis posaible



ond this would have rondered milk tests os the only
neons of diaggnosis impracticable. The whoy agglute
ination test vos more useiul as o moderator espeoially
at intexpreting the corun agglutinetlon titres of adulb
and calfhood=aduli-vacolnated vous. A high proporiéion
of theoe cous hod a soram titre >00:44+ ot one tine ox
enother. In such o cage o vhoy agglutinin titre of
<1310 prevented the ocov being sent to the isolation
it for infected snimals. Repeat blood seruh, uhey
end muous azglutlnation tests wwually proved sueh a

nodarption justviiicd. !
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The vaginal mueous aseglutination teot for ihe

Siagnonin of bovine bruoellosis

Introdugitlon

Jepson and Vindekilde (1951) examined £luid rom
the uberinoe pucosa of severel brucella-infeoted covus and
found & higher ogglutinin titre therein than In their
bloed sorume A technlgue for eollecting corvicow
vaginal micus for test by tho vaginal tawmpon vas Lived
deseribed by Szabo (1951) and the methed was wofexved to
in the Jed veport of bthe WO Technical loport Series

(1958)

in (reat Beitadn the vagingl mucun agglutination
vest for bthe diagnosis of bevine brucellosls vos dose
eribed by Horw in 1955, e reporved that hypeire
immunisebion of covus by intranvsounlar injectlon of elther
iive o aloohol progipitated 819 vacoine did not canse
antibodlies to appesyr lu the mueus of tho utermus- opr of
tho vaglne oxceps maybe for o fou days around parburition.
Howevor, the introduotion of 519 vaccino into the utorus
induced the local production of anvlbodics which could
be denonobrated in unbterine woshings or il the veginal

mueus by the &ﬁWTHQ’Hauiﬂﬂ pesbe  As the veglnal muous



agglg?@nati@n tent vemalned negative afber vaccination
with 519 he ouggestod that a positive reaction indicated
field infection vith vizalent organisus. His Lindinge
wore confirmced Later by Eaﬁh Romvary (1955) and Hchnid

(1957)s

STho vaginal muens agglubination test was oube
seguently widely applied in Howthern Ivelsnds It was
shoun (Keexr ot ale 1998) that ito waln value is as a
pooitive indiecator of fleld dinfeotion for a negative
soot ennnet be token as evidence of freedon of fiold
infecbions It does not ouffor from the limitations
the vhoy whoy agglutination test does (otage of lacbation
or of posbations; wantitis, obos) and a positive btost
alioat coxtalnly indicates that the uterus and iis |
associnted lymphotic glonds ave infected éy a figld

agtraine

-
ol

<=
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Regulte end Higcussion

In the course of the investigation reported here
the vaginal mucus pgglubtination test ves voubinely used
for diagnosis. For obtaining the semples the voginal
tampon method of Szaho (19%1) was used duping the fived
yeny, vhersas during tho lagt twoe yeaws the vaginal

pipotbe wothod of Plevae (1949) wos adopted for uac,

A o rosuld of ceriein diffioulties, tho
colleotion of muaous fron infeated animels wao broughi
to an end afber the Dlwst year ond these few gamples
collected laber wvero {wom cous vhiloh becane infceeted

afbor tho firey year.

Yoble 13 cummarizes the resulits of nucus
agglutination teats duving the period of § yeows of

herd boviinge

The following pointe avise fron Pable 138

1. During the first yoor wvhen sucue samples
wove collcoled by the veginal tampon fron vhe calfhood
and aﬂulﬁnvécdinaﬁeé hﬁueeilanfree frovps over 104 of

the tests vewe falsely positive to the sgglutination toot.
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2. During the pomo period in the infected grovp
2555 of the mucus sanples verc negabive to the aggiute
ination tesb. lHovever, almost one half ¢f this Liguve
vepresente false negative biltwres,; for it vas o coumon
poourrence o obloin a negntive tivre botveon tug
posibtive ones for the same cow within o pewdiod of o few
nonthse Using the voginal {tanpon for¢ oblalning nucus
senples 1t vas necessavy to transier the ﬁamﬁan into a
measured gquantity of sterile soaline to provent dzying
in bwansit to the laboratory. As a result of this
pragtlce 1% was dmpossible to accoriain in the laboratory
hov muoll wuous 3 eny wao coatnined in the btaupons Phuao
tha faleo negabive nusus agglutinin titres of uterine
infooted cous was almost corialaly broughi nboub by the

shorbage or complete lack of mucus in the t%ﬂpen.

3«  During the 2nd and )E& yaor the proportion
of folpo pooitive results in the vwa brucolla-Srae groups
of coun £ell o o negligible lavel (G.GO ond 0,585
roapeotively - Yoble 13) so a reoult of obtailning the

gomples by the vaginal plpotices

This mothod of colleating sanplos suffere from

appovent inofficiency. The mwmber of vucus sanpleg



(@29

collocted fron elthor the calfhood oy from the odulfe
vaceinnted cous during the lant 2 yeews vwere feucy
than those collouted by the vaglnel tompon fyrom tho

gane groups in the Lirab yeave

Concluoiono

Assessing the value of the muews agglutination
toot as applled in this hewd psrallel to repeslb seruvm
egelutination tests Lfov the deteotion of infested cattlo,
it may Lo otated that ito uwse wae rather limitoeds Samples
colleoted by the vaginnl tanpeon wore unvelisble giving
too high o propovition of fulse positive titres in none
infeoted cadiles. Abtenpiv to obtain mucus by the vaginal
pipette nethod vere ofton unsnocoraful although 1£ a
sufficiont gquantlty was secured it uno o wvelisble spocimon
for sorologicnd examinstion giving only 2 false pooitive
reactionn oub of 336 teotss The great mojowdty of
infected gous (20/3&) gove 8 positive mucus agglubinin
titre, althowgh wepeat soxum egelubinin test alone furaished
sufficiont evidence of Lield infection before & positive

mons vltre was obtainods

The roiio of vhey and muous aggluiinin positive

coug ih the infected group wes lil elthough 3 hoifers



booame suens ogglutinia posivive 1 « 4 nonehs pelor to

paztapiiion.

he reol value of the muous ogelutination teetb,
juot like that of the uvhoy heéf, boconen apparend in
eveluating the sero-sgglutinin titre of edult~vocoinated
apuss  Serun ditres of the individunl in this elaps noy
czeced the LG mork periodienlly bthen foll to o none
renctor lovel after & whileos,  Suol changes in tho serun
titres together with negative mucus end vhey titres (4;1;10)

41d not appesr to be of concequence in thio herd.

-
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Borun acclublnatlon toat Lo the diasnooln of

MR R

boviue bracellonis

Lnbrodustion

In 1897 Weight ond Snith dntroduced the serun
peslutinetion test for the diffoewentiotlon of i‘-‘Ialtﬁ,g
Pyphoid and Malavia fovers. Tho teohbnique soon found
acceptonce in tho dlagnosis of brucellosic {(Somuit, 190%g
Kennedy, 1905) and for o long time it hoo been one of thoe

major means of detocting brudella infection ian non and

pninnlo,

The internationel uniforndty of tho tost ey applied
S0 bovine brucellosis vas goecuved by the adoption of
rafevonce verun (Wele0s Woohnicol Report Scries (1953) £0)

25
thus rosults of sgorum pgslutinoation teots oblaluned in
dirfervent parbto of the world bueomo comparables  Althoush
the menns of diagnosis bng wepained o pattor of choicd, in
Groot Britain it vep tho tube serun egglutination test vhich
found the videst nccepboneoe.  As a wosult of nuch reoearch
work sienificont levels of cerun agglubinim contend of catilo
of different ocatogorion hove beon deborainoed and agveed npon
by the joint Fno/wﬁo Bxport Connibico on Br&callesia (Fhird

Report 1958)

TN
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Tho deteoiion of Wwmeella infocted cntile dn a
non=vaceinated population is o coupazatively sinple nattor,
the serum agglutination test alowne mpy he sufficionts ‘Wo
make an accurate dlognoois on bleod test alonoe in vivtuonlly
inposeible in herde vheye uneontrellea adult or mal%;plow

aouination vith 8519 has beeﬂ coxriod out (Kovw, u9603

‘

Tho ozo at vageination affectn the porsistonce of

[

opsintinin Gitren.  Hordenborgh (1939) shouwed thal iv

o

l‘p "

the absenco of o naburel exposuroe less bhon 057 of helfors
vaecinaded wvhon 6 - @ mondths old mencted positively 2 yeovs
aftor vocvinabion. Pha oboorvabions of Hoving snd Trovm
(1941) pre velovonb howes Whoy inveostigated the povos
agglubinin rcacaaena of o subotantial maber of enlmals
vaccinated ab different azets Tuwo yeaws aftor vacoiaatlon
the yesulls vere oo follouss

Vageinated ot 4 - 8 nonths 99k negative

VYageinated ot 8 « 12 nonths 91 negative

Vnceinated ot 12 «~ 16 months 8% negative

Vooeinnted over 16 months 5055 negative

T oa lotor experinent (Uaring end Traum, 1943) they
vacsinated 752 owinals ot various ages. Tho animels vere
C@divided iunto 9 age groups at the tinme of vacolnavion op

sunmarisod belows
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1 bhe aduldevaceinated group spproximately one
shizd (30:)) of the snimsls hod tdtees in oxcess of 1380
one year ofber vaeocination vhich proportion ramnined

viriually uachanged (30.75) at the ond of the second yoove

The highost pvapafaaom of pm*ri&nsaa tdire Cows
was found in the calihcod and adulievogoineied grovp,
epproxinately helf of then boing positivo (43:%) bo tho

aggintinntion test tue yeoars aftexr vagelngblon.

Fuctuation of sorua eociutindn titves of coblle

- Alvhough o propeortion of eash vesclnetion grouy

s,

remained serum positidve for o long tiae afion wacalnation
shely $itren veore not consisbonily posltive an thawa ves

pomne degree of fiunotuablon of titves.

Pable 16 shows the dvgvua of chonges in sovoe

o

agslubinin titres Loy

a

the differeont vageinetion gooupd

ta

aurdng the ¥ yeaws of boestinge. Resullbs for thio table
wvors dlswoganded wntdl the soxum bltre of the individusnly
foll to thedr lovest level adfter voegoinotion ond ohanges

soguradng only after suoh time weve taken Into socountd,
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i hod ( Y e boxn and vagoinated afier segrogabion of
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hefors sogvegation of

= peyreentapo of total Pquuh¢nA&¢0n bests obhtadned dn
B vears, showing o poarticulor deproo of flugtuation
of titroace -

e no ohangd in Hiure.

o ghangos in sexun Hitres snovnting o loso than one
fold of soyom dfiution.

o chapges din sevun tlbres apownating Yo oue fold of
sovan Allubione

22 = changon in cerun Sitsen anouniing vo moro thon

one fold bub Losg thon fuo folds of serum
dilution, obes
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he peints of interest cvising from Pable 10 ore

an follouns

e Galfheool-vacelinaved oattle bora in o brucello
free herd exhibited the fouest changes in thelir serun LLtrog,

the groat majority of them (78.4%) shoving noe uctuation,

2¢ Uolfhovdwvaceinonicd anrimale bronght up in an
infecked hewd oxhibited suwoh the oome degres of flusbuation

of sovar tltres ag dld tho adulbevaceinated goonp.

5e Moot of the chongen in tho frequency and the
arbont of fluctuation wore zecorded in the calfhood ond
adult-vacoinabed grouns mpa@ of tho 29 dows hed a constand
vitre but 9%.1% of them had changes in their sexun titros

anownting to nore than once foild of serum diluvion.

Tho offect of tho stosze of mestation on soremuauiutinin

!
Jat MACHINEE bt Broten Aiierhesc )

Po dobteraine vhother thowo vas any chonge in sozun
agglutinin tltyos with stege of gestabion Yeble 17 vos
gompllads  Whoro ves nod %méugh inforantion svallable
in each cose to preocent dave fow chort inbtervelo of prege
nonoy and conseguently information lo presentod forx the st

and 2nd enlves of geototions The higheot serom eggintinin
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$dtren oveonrring duplng the fiprst ond duwdng tho scCond
helf of pregnancy worc $alen for 51 anlundo with 40

prognonodos.

On the basls of & compaxison of this kind it wonld .
appeoyw that there was no elendfloant dnoveane in sevos
agelubinin titves with advencing geshatlon.  Doving the

Sirst half of progoonoy 175 o the $itres were in execos of

»
e

I , o as '
18607 and the proportion of tibres in tho pane cnbogony

»

invreased 22.%5 during the socond halfl of gostotions

Oueslonpling of gevo~sspdnbindn titves of hrugellawives

st

a0d of dnfegted coun

L]

% has beon denonstrated thabt o considerable proe

poztion of aduli-vaccinatod oows hegome so-oslled porsistont

Fac)
oo

titre cows with semesgglutinin $itres vhigh may fall and rice
ot Aifferent tines «  To wnderline tho difficulticn of
intorpreting titrog of such cous o couparicon of the ninimm
and maxinvn: seroeagelubinin titres of brucella infecied and

nonwinfected cows (all ednlievaceinnteld ave sumwarvised in

Fablo 18.

In the adulitevoceinabted Lrneelldn negobive gioup of

oous (0ll of then censistontly negabtive to the vhoy and

]
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veginnl mueus agglubination beab, vaccinnted ot least Ik
years prior o this invesitigabion) the iomsmi==zl highost

individual wers btokon an

g

serian agglutinin tidres of each
thay ogoupred dorving a porlod of % ysaws. In the infected
group only titres obtalned atfber the cows wero kanown Yo bo

dinfosted were congidered,

Toble 19 clearly shovws tho degree of overlapping

3

4

s

of serge-ngeivtianln tlvwes of adulb-vaccinobed brucellawiyes,
ond of infooted couss OF 44 adulie-vosolanbed couo 5455
gave a sevur titre C} D 1300 or higher at one tlne or anothor
Guplng the newiod of J yeeys Taedng the samo time 295

Al

of 32 brucells infected cows gave gertm $ibwos of 15160
or less.as e Lovest value in the renge of Lholr seroe-

agslutinin titven.
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in the fovegoing section an account hes boan given
of the serun titres obinined in animels vaccipated with
Strain 19 at dilfferend agep. IH vas shouwn that a brugella
infected envivonmont had o neesureble effcet on the poralatie
cnoe of serowagglubtinin tltres of calfhoodevaccinated cobbles

This obsupvabicn supports the £indings of Biveh ot el. (1944)

vho peporded that post-vaccineiion serun titves pevsisted fow

moxre Yvhan 9 wmonths in 20,84 of 45 culfwvaccinated heidfevs
vhich vere kept enperimentally in en owilronuent which

provided frequont oxposurs o virulend DRenboriuse

Wight (1942) found $hat under fleld conditlons in

260 infected boxds on en average 4edyt of ealf-vacecimbed
cCoua were pcdlbavé whon tested after thelr fivet colvinge
Haming ot ale (1943) weliting obout the povsistence of
ageiutinins in the seova of calfbwed veeciansted enisals
vonavked thalt Y42 the snimals had beoen in hewvds free fvonm
brucells infection the porcenloge of those vhooe sitreen
bhecone negative may have beown grestepte Uhethor calves
infected befove veaohing sexal natuvyity con rewveln
perasnently infected ie not guite vewbain. Rottgor ot al.
(1918) wreported thab calves up to 8 wonths of age, vith fou

exceptions, are recistant o fleld infoection. Mesistuonce

e
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in wnvneolantod heifeors then graduelly decrcoses ag they
roooh soxunl maturliy. Cawpenter (1924) vwas able to
obtain bruocella from the sxoroetions ond fron the tiscues
of calves fed on infected nilllt,  Such ealvess howover,
uweually cone cleey of Infection within a fou months aftow

the focding of brucells contoniuated milk ceaceds

Infornntion relovant e this question ip vnfortune
avely very limited im this hords Bight animale in all
wore present in the herd which wore bovn 8 months and
vacoinobod 2 noaths prior to the zonsval of all the moun
infooted covs. In other uexéa those ealves vere born
and vaccineted in en infecited envivonment but unlile nost
of such other ealvas thoir serun agglutinin Hltre vas
teated vegulaply, shortly after vaaeinaﬁiﬂn.and they were
Juot 8 nonthe old when the removal of brueella positive
cous wag carriod oute The likolihood of thely being

ocxposed to a heavy infecbtion of Brucells sbortus aftew

8 wmonthe of sge s bodane yather veunote. Iive of the
elght oalves loot tholy veocine titre and foll juot undor
104077 ono year attor voecination. The other threo
maintained a bordexdine or pericedicnlly posiiive titre

ploht through Lrom oftey vascination but theilyr vhey aud
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Yonoinoted ab 4 » 6 nontho 2000 nogative 2 yooxs
after vagcinetion

Vaaolnated ot 6 - 8 woniths OO nogative & yeows
aftor vagolnntion

Voacolnated ab 8 « 10 sonbha 754 negoative 2 yoars
aftor vescination

negntivo 2 yoars
afber vacoinnbion

Vaocinated ot 10 « 16 monthy 69

Vacoinnted over lévmantha 1495 nogative 2 yours:
alfber vacoloailon

£t is ap?aremt fronm this sumayy that with incroosing
ame at voceluatlon tho proportion of pwaitiﬁé titren Inerensos.
Over B éantha of oge ot vacoination o significont propordtion
of nndnule noy nadntoin o positive titro long aftop
vaccinntions The groblom of popalstonts vaselan) reeotion
romléing from overegse voeosination heos beon videly appraciatods
(luddlenon, 19425 Coneron émﬁ Kondrdels, 10G7s  Plasbrldyos

19545 MoDinredd, 1957 and 19603 Hemr et al. 19583 Heoww

e
pe

>

60y Stnbleforth oy ol. 194095 Stabloforth, 1960)s

€6 has been o continwing source of confuasion vhenovewr
porun ogelusinadion vead haé hoon used for diognoois in lote
colfhond or cdultevacuinated hordse It hos boen pointoed oub
(Korr, 1980) thot o single blood test in the ﬁfa&eﬂaé of
vacoination 1o of very linitod use. TUnless o sovios of

agzlubination beots on tho sora of such onimols ars ecppeled

.
.
e 2



out be detvermine the possible loos of tibtzo on acocurebo
pouoszaent ol their abtato of infechion cannot be resched
ond even then doubt oxiote os to thelr titre bolng vaoeinol

or fleld stroln in origit.

In the hexds dering the $hyeo year perdod of
gradlention the distribution of enimals anocovding to

thelyr hWiotory of vacoinotion was as Lollowss

Calfhoodwvasainated only 125

Adult n v 54
Unlfhood and ndulbe 50
voageinataed i

Tho mized nature of veocinotion provided an
opporsunity o atudy the offects of vacoination of diffovent
age groups on the seruw egglubinin $itres and the depyoe of

intorference in diagnoois aduld-veccination noy brlng abowte.

Co
&
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sero=osglubindng of colfhood-vaagimted entile

Ao proviowsly sinted, vaccination of animule ovor
g months of nge uwos brought to on ond 1 yoaxs{pyﬁer B0
tho boginning of ovadicabtions @hus in the hewd, the
galfhood=vacolnatod aninals could be subedivided into tuo
groupss W0 bhe fizpt group belong those animeils whiech
vere born and vaceinsted wvhile there was wide spread
infaction in the horxds  Tho gecond group consiots of
eniwels vhich wvove horn ond vecclinated after the gogros

gation of all the hkuown infected couo.

PYable 14 is on attenpt o shov the influence of
environnent on the sero«auglatinin rewotions of colfhoode

vocoinnbod animals.

It seoms quite oloope from Teble L4 thut th@niufcﬁﬁaa
onvivonnent hnd o profound influence on the porsistenco of
sero~azglutinineg of colfhvodevagcinated anluelo.

The titzes of pll of the 38 colvesy born and brouvght
up in e hewd frco of clinical byuaaileaim, £ell undor 13407
iz nonths oftexr vaeeiﬁmﬁicn end romained negubive vheroafior.

About one gquartor (22.%0) of those ealves vhieh wore brought

oD
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up ia on epvivonnentd vhore omposure o Lield infection
was o very lilkeoly possibility retalned o positive $itxo
6 monghs afber vacolnatlon. Even at tho tine of Livgd
oolving over 155 of theos cows gave o lov pesitive serum
sdtre withous any obher evidence of thely heinz infected

o B A e D Prvgaol o oiveedg e
by & ficld etraln of Hzugells sboriugs

Serplondenl rosmonea to 819 vageination of walvos

noonatally esposed tg vismlend brucella undex

Ficld gnnﬁiﬁions

Thore vas another cspeos of gewologlenl rosponse
follouing 519 vagcination of calves. Duxing the time of
$hin dnvestigation T holfer colves wove born o, aud
guokled, infegbed cows in the isolation unibs ALY of
'ﬁheae aalvas had %e&y high titves (181280 ov higher) dn
the neonadnl porled ond dhrea of then had titres rangling
from 1el0 to 1140 jups prior %o veocination. On iéjeéﬁi@m
with 819 veccine the sexological responoe of theoe galves
unes ponowhat inferier ronging fvon 1348%" to 10160" when é
fnosted pepestedly duving the 30 doye f@lléuiﬂg vaceinabions
fhese titwes £oll do 1320 under tvo maﬁﬁha aftor vageinatlon.
“he obher four calves bora to infected govws had No BEROw

s

osglubinia $iteve ab veosiunablon pad gave en agglutindn Gitve
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on vascdnation compayvable 4o that of those calves born to
brugella negntive cowse To follow up the histories of

two of the throe calves vhich wasponded poorly to vaocine
ation beeame impossible as they were solds It pay he,
however, of inporiaonce that the thivd one rewmaining in the
herd abovted towards the end of the Tih vonth of gestabion
Unfortunntely no postepartun taderinls wers available for
bpdgterdological eramination thus the noture of obortion
ocould not be ascerdaineds Herologloally this cow remusined
a nonerpactor heving had a ditve of lees than 1310 priow
to shovtion which roso to 1120™" o few days after abortion.
Ap the queation of eXposurs of young oaslves to field infection
and ite consequences could not be satiofaotorily examined
under field oonditions it became the subjoct of an invese

tigation vhieh will bo desocribed later,

Perslstence of sopgenigeiutinine wesulbing from

yageiuation of oot

1o at different sges

o eompara the povsisbense of aerd-ogglutinineg of
cattle vageinated at different ages Table 15 was conpiled.
ALl the cows inoluded dn the 3 groups (Uallhood, Adult end
Galfhoodsidult vacsinabed) wove beldeved to be free of field



PENGTSTINCN OF §

PARIIR 15

SURO=-AGHLNCENINS IF

BRUEATNG BROM

VAGGINARION OF CATMI A DIFRIRBEE ACHS -
W £ i
Yacolnation . Flme ‘1 tor va m%zz{t‘iaen
XAl NS

Histomy L yeox 8 yoaro

-WQ:& ; JIW}JM mveg vosE
Colfhood |fHo | 74/80 6/89 48746 /456

' of

Vaceinated | 77 | 9265 Y% 8540 Ldas
Adulb o /10 3/10 18/?;6('") f“faes( 2
Vaccinabted uh T 30 60¢% 30a T
taifhood ond| No it o L3/25 m/gé')
Adult voces | @ i i 58 8|

ol
£ 218807

Y

7.* l;'\l

ne S1340°

N = lov kEnowa

{+) » Mominua gevoeogslutinin titwe in L1607 with
consdgtently negative vhey aud veginal nuens

agelusinin titrco.

W ke
and #1380

or I a{,hcsr and

foe calfhood and adulte
anioole raspeatively.

vaood m'tsm‘

138@3

for calfhood aund
odul%—stu¢nﬂtud animals
respostively.

me ¥ s
(o) = Moxioun soroesgslubinin titre 115207 vith

soneiosontly negabive whey and voglinal muous tidw

He

Qo
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infection uwith concistently negative whey ond vaginal

paeus pgelutinin L tross

It vag ehoun in Table 14 that conlves hown and
beousht vp in an envivoumont free-of tha dangoro of
SYOBH oxposure o fielé infection 15&% thair.serum tisren
compavatively quickly falling wnder 1:40°° eix monihe

)

aitor vaocinoblion and romaldning negative theroaiiers

—

in Pable 15 the calfhocdwvasoinateld growp containg
all the ealihocdevacelneted aninnle drrespoative of vhether
they vere born prior o op afbor segrogation of infested
gebile. A o vesuld of this grouping 7,55 of colfhoode

3

vasoinnted animels ave positive to the ssruw agglubiaatlon

teat one yeoy alter vacseinabions

o years afteor vaccination thoe proportion of

guplanation fox this inercane lien in the faobt vhat vhersan
58 oud of 60 ominels exomined one year afber voceinabtion voro
born after the eradication of brucellesis, only four of puch
anibale aould be dneluded dn she group exanlned Huo yoaws

afver vaccination.
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vogineld mueuws biteos romalued negablvo. % would scon
therefore that vheso 3 celves may hove hocome infeoted
under bhio age of 8 nonths, posuliing dn a persistond

sorun tdtre bub withowt any evidencs of clinical infootion.

Tho analysis of the verolstoncs of sero-agolubinin
titren of aobbtle vaceinated oither o colven or ou adulte
or yepoatedly as onlves and odulis gove comparable resulto

$0 thooe swunerised by Stablefowvth eb ale (1959).

More than 923 of oalfhood vaceinnted animels geve
titres loss than 1343** one year after vageinntion.
704 of cous vaccinnbed only onece as adults bovame none
ranctors one yeay ofieyr vaccvinabtion, bub thoso vhich wewe
pogitive abt thio stage remalned positive aven 2 yoarn after
Steain 19. vaccinotions The highost proporbtion of poroiote
ont vaoelnal titros wexre found in the repeai-vasoinated
groups. Almost 50% of these had o bordevline or lov

popitive bitwa two yeavs afbor veoccinotions

Cove showing o voecine titee aloo shoved vityoe
fluotuniione "he loapt fluotuation vas shoum by clihoodw
va@@inaﬁaé cows roorod in o brucella infeetion froe horde
0f 37 suoh cattle 8,19 had chongoes in theoiy titre cwounbing
o one oy nowve thou ome fold of serun dilution. In contyast

75«7 of valfhood-vovsinaied cous brovught wp in e hiugelle
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infooted herd had riscs end falls du thelr gowum titwa
agoanbing o one ox move than one Yold of gorun dilublon.
fows vaceinated once o adulds were not appreciobly
difforent (69«74) from the lather aalfhoodevaceinabod
group buk 1007 of tho repeatwvaceinatod covs flucituated
in thedr gsorua titre one or wore thon one fold of sorunm

dilution.

Those changes in the Dlood $itre were o malbter
of eoncera ond o source of ouwlety duving the tine of
the eredicasions Fluctuation of titre ofbon sauocd an
edulievaocinnbod cou. with o boxdoerline Hitee to hémame
o pooitive ronctors 1L this wviso of Hivre coilncided
with edvanced geotation 1% wao necesvexry to regerd it
os 8 posciblo indication of impending aboxtion and thio
in turn necessinted the isolation of such cotitle clthor
mwitdl after ocalving ov watil o fall of titwe ovouwrced

bednging it bock to o nonwreactor lovels

Glocde ot al. (1954)3 Camoron and Kendrielk (1957)
and Kery (1960) appreciotod the foot that titres of odulbe
vasoinated covs undorge changesn periodicnlly vhich mey
lend to foloc inprossiongs  Mingle (1945) in tho United
Statos poinvod oub thad tomporayy sloes of ropldual
vacoine titroen wes o dlaturbihng faobor and meriausly Antoxe

fored with dipgnesing the cmpot brucelle statug of horda.



4 considexable propovtion (2%5) of hrucelln
Anfocted covs at one time o anothor gave serun egelubinin
titres comparable to Bhose given hy more than 54% of alulim
vaceinated non-infected coun vhen the lottor epove the highost
of thelr vealdual bloed $itvesse IFron thin conslderabla
degwoe of overlap alone the disadvantsge of adulte
veooinotion and She repulbing peroictont titre cow will
be readily apgéaa&ate@a lorets analysis (1960) of the
problen of persistendt titre cowp io molovant here. He
polnted oub that this problem apswmes inpordonge aof thoe
torninal stageg‘af aradiention progrannes vhere adulie
vacednation has beon cayelod ocube "In o bruvells infootod
hord the peraisteﬂt d¥vo oow in commed 4o bo ono vhers
thore 1o o bolonce betwoon the discase prograsping and
of its being compledoly overaonae  in tho vaccinnted
animal, the superinposition of a light infection appears
to aprrest the olov £oll in the blood titze vhich should
nornally oceur, with the wesult thobt the titve remning
ralotively conshant for 12 to 10 monthe, vithont ovidence
of agplutining in the wilk ox mucus®s  “Phe mnjority of
the aninole would cventunlly lose thelr persistent Hltios
vithout chedding the orgonicme, bub sone aflor & long
period, porhups two yeoorss suddenly chow p shayrp rzine in
Hitre vith ovidence of the opvganions dn vthe wnill ow wierus

A

or in boths Very cloncly connected with the popsibility
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" the latent infected pevplsbent titwa cou is the sinte
produced by vaccinativng the sdult cow with Strain 19

' r,

Ao Andelal sherp vise dun entibody formation cocurrs
following the mulilplieation of the vacvine ovgonism in
the body, bui the titre nay not foll o wapidly es in
calfhondwvacoination oy woeech a8 lov a level, Ta scne
couy 1t pervists at a high level, cege 1380 and ovor and
may fluctnate av cexbaln poriods, c.ge ab one Lot a wigo
of one o more dilutions may iake plase then tho titro

falls again in the noxt testh,

Buoh an intevprelation m’:‘ the porasletont $itwve
oov vhether fleld o vacginal vt, adin in origin would secn
0 explain tho sevologlonl bohaviour of many of the
vaosoinabed couse Hven a ©o .amczw wdoretonding of the
underlying oouses vesulding in uh(‘ poraistons titre cov
doos not minimise the dengors inhorent In thia sliwnaitions
A »gld eppliontion of tho crdteria on applicable to tho
intovrpretation of serum titres way be too costly, 'muwimg
the slanghter or dlspooel of wuny n.cml'is;vcmc:?.m‘i;e& eovs

+

vhich might novor gonebitnte any dongor fow the wont of

&

»

ho herds %he oxeninotlon of milk and vaginal mucus
samnples may bo of gonsddeorable help in this siltustion

thmagh thoir beconing positivo might come too labe afbor

the damoge hed boou done by a brucella abowtion.
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Thovefore in ovder o hving ovn end bo the ancnpllies

ag from overesge vacolnation one of tho folloving

peoseduran nust be adopteds

L.

Ldudld-voocingtion pust “tcp and 919 vaﬁcﬁna he

nged only for onlves undey 9 montho of ages

A non-auglutinogenio wvoacine giving at leass
as good inmwnity ag 519 pust bo fonnd vinleh

may be used for cattle of all agoes.

A method, ool 0@&&@1 ox othervwins, must bo

avolved capable of diffoventinting belvoen

vacoine btibwen and those rosuliing fzon

puparinposed feld iufocblons
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LIt woe shoun in Pable 16 thed the sergeagsiubinin
roactions of cobile with residvel titves resuliing from
Steain 19 vaoinadion cshibited n certain degree of

&lnuuuu'iaa. s was eloo shoun (Yeble 17) that edvoncing

@uﬂueﬁioﬂ did nob appear to be a major Tactor invelved in
thege chanpen ¢ L%h@ijh a 2ise of tltve did ofben cwineido
vith advenced proguancye Pregnont anluals {amenv othera)
vith en coxliecr nonerenotor or inconclusive tltre ofton

booam positive weoctors dn this voye. Qr&m mhe pragyionl

i f
¥

point of viow o wising titre, oven if uhe 1nc QOBe YR
noderato, had bo bo “”gv”@ﬂﬁ a8 & poas *ble aign of mpendimg"
abortion, vhich in turin necepsitated btheo meﬂrnagﬁ?@n of

cuch cobtle from the roob of tho hovd.

Rising antibody Hitxos spoeific to o pathogenic
agons have boen regarded ap ovidence of aotlvo infootion
(Covpenter, mﬂﬁﬁ). Voot of theoe mlsing titres guourring
in the howd, hovevers fell to o nonsgepctoy Level vhoen

aabed ot o later date, Although this wvap the goneral

tendency exceptions did oscwr when »ioing titves did
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indisate dupendlog abortion and only wemoval of the oow

prevenbed aborblon taking place anon

bt
Ed

g

& the hrucell:
negablve cows.  In bhig cose the thvpe rose to o highew

degeee than the one o two folda of sweun dlluiion

gharaoterletio of fluckuabion

An experiment vae seb up to exonine the rolo of
oﬁ@ of the poseible causes for theso ochanges in séfum
antibody sontente  The aim of the experinent vas to
alininate the pmmmib&liﬁy'ef chronde Strain 19 dafectlon
of vaccinabed cabile boilig the opuse of flnchunbtlong,

It ves apsuned that by injeotlng into cobile o substanae
antigenically wareloted to boucelda the envoked sepologlaal
reogponse, once levelled oub, covid hé,useé a8 o conbyol
aysben for the intorpratabion of changes in the bruselle
tltrosne I6 was veasoned that by testing the agglubinin
Phtves of the two unvelabed systens perallel 40 ench

other the tendencles in wises and falis in sitres vould

throw light on the problems

If, for oxomple, wisen end falls of Hltres in

] th ]

the two aggludinating sysiens ran parellel to ecach other
it would bhe daken an an dndication that factorn othow

than ehvonic Straln 19 infootion vere regponsiblo fog tho
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Tluctuetions. Allesnstively, if o conglstent slow fall

.

of titro in the contyrol sysbem was accompanled by vises
and falls in the brosclla syotem vhe possipility of Stwain
18 infection belng wesponsidble Loy flustnating brueeclls

Hitros sounld nob be excludods

Ernerdinentel nethods

ﬁn’&iw G1)

Pop the andtlgen in the contvol gevologlenl y 35
Hegereuy Me8 (Mﬁﬁ%cﬂ, 1959) uas chosene  To obdal Joung
vogobabtive colls the oprganlen was grown on puizlent opgaw
for © hours and then hovvesbed in Culgh fovnol solines
The aells vere washed in formol saline hofove uses Fox
the inmunisation of rabbhlits and Gattln ond Lo carcying
oud "ii" agolubination tests, the cells suspension of
Negorous MsBe wan adjusted to Trownls opooidy tube Wol.8
and Hoe2 wespectivelye Htondord brugdells ontigon ab
1310 dilubtlon wvas uged En‘%he brugella pgeludinabling
syotom as well as for testing cropa~ronobiony vwith antie

sera produged against Heoerous Mede



For the cattle edperiment 4 ealfhood and 5 adulte
Vasaiuate&ﬁéawa OB walﬁeﬁed all of vhleh had shown sone
degyee of Fluotuation in ﬁheiw bhrucells soruw titrce
The isoune sexun egoinot Necorcun M.de was proporaed in

tyo adult rabbibd,

Inmundisatlon
[ =2 N

T IO E e 231 &3 TR

Rabbits weve lmmndeed with 6 injecblons of 05 nl,
goch of BHecoreus M«8s susponsions Phe injectlons vere
olven intranuscularly at 3 doy intezvalge.  Heven daye
alther the adninlstration of the last injeobion the rabbids
vere d from the ear vein and tho separnted sewra were
pootad.

Phe nine eows yecelved two Intramusaular injechionsy
sach of § él. of f.corsun M.Oe 25 doyp apaxt.  Jush é@iex
B0 tha'firat injaaﬁieﬁ thoy wera bled from the jugulor vein
aind blood samples veve sinllowly colleoted T days afbom
the firet injeotien and then weokly over o perlod of 2%

¥

ronhne

168
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For choeclkdng the poswibility of crossepeactions
batwaen the tun gystens the agglutination test woo useds

Horial doubling dllubtions of Decezevs MeBe (cgglublpation

sitre for the homologous anbtlgen 1:5,000) and of
Brnoolla aborbus (Duxroughs Velleono & Cosy ogglutinin
titro 1:320) antisers vere made in foraol seline in
Cduplicates Yo ench sexun dilution mr cguol volumo (045 ull)
of the hetewologousn antigen wag edded to give a final

dilution of 135 in the Lirst tubes  Duplicabe setn of

whes verve prepaveds the fizst sct belng inouboted ab

§6ﬁ centigrade fox fouww houws in o waber-bath and the second

cerg© . o '
t 370 foe 24 hours in the incubutiors

BEt 8

Wi

-

» Tow teading the bovine scre the cgglutin tion teat

wag eavedied out In the conventional mafiner uvsed in the

diaghosln of bovine brusellosis oxocpt for dhe fact khab

e v [

each sermua Allublon uns mede wp din duplicates  Oue of
then receiving the shandand baucelle ontigen and the obhaw
recelving Detoreus Me8s anbtigens The tubes were inoubated

vt

fow 24 hours ab 37 ¢ and the zesuld vocordcd as descelbed

on page 30

.,

PEAN

,r-'zh;
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TAVLE 1

TITRES CF CATTLE

{ THIBCTED

EVICE WITE B.CIREES 1.8

ANTTEEN) 0 PR.ATORTOS AND UL HONOLOGUS ANTICND,
{ Cou [Status of | Serum g e elks
v, |Drucella | bitres e 1 2 3 A% 5 6 7 8 9 10
- vaceination | tot ,
3 o | Breaborius 10+ io+ 10+ 0w+t | 10S | 80+ | 80+ 40%4+ | 40r 204ss | 2044+
%, cereus | 20 Jis; 40+ A0+ 40+ | 80+ A0r4d | A - J0HE AOras | A0
2 ~ | Ereshortus 10+++ | 204+ 104er | 104es | 100+ | 40H: | 204 20+ 204+ 20+ 20+
v Be cereus | 10+ | A0t SOt | A0+ | ACH: | A0+ess| SO e | 4D 2034+ | 1044+
3 c Ereaborius| 20++o+ 204+ 20+ 208 | 20% LI 20t 204t 40+ 20+ 20+
D cereus | <10 104 20+ 200+ [ A0» | ED 50% 4Gt 40+ 404 108
; . Freabortus| 20+ | 10+ | 20+ 204 28 1 40 A3eap | Al o0+ y:in ] 2004
: c Beccrous | 10 | 40k | A0t | 40t | 40¢ | ADrriw| ACtie | 40—k 40v | 40t | 10tk
5 A | Dreabortus| 4G+ | A 20| 40: | 20444 | 40+ 8044 | A0 | 40w+ A0+ 40+
. Becoreus | <10 4 40 20swt | 204+ | A04oas| A00a | A0 | 204 20++4 | 104+
3 s | Brechoztug| 80e+ | 804+ g0+ 80 | 3G+ SOts | A0%rw| S0+ 1 8O+ 5044 40+
- Zecerens <10 AT 20+ 10t | 2080 85 80+ 20rhan | 204es | 40 | 20444t
? . | Brezbortus) 160t++ | 16044+ | 80rt+t I0CGeess| 1604+ | 320+ 11604+ 1160+ | 160+ | 160+ |160+
& Begcereus <10 B0+ At | 10 204+ | 802 400+ | 20kl 20+t | 2044t 2043
8 A  Er.oborius)  20eeor] 204+ 10+ | 204 20 40+ 20+ 104aes | 2004 20+ | 10+
, = Becereus | 10+ | 404t | 2044ss 20%edr | A0+ L0 | B0+ 20t 20+ 40 2044+
5 2 | Br.aborius, 40+ 20 20+ 1 200+ 20+ £Ger | A L0tk | Aoy | A0+ | 20+
- 3 Becoroug | 20+ | 80 404+ | ACH+ 40+ 40rrrr| 50 204rst | 204badt!  D044tt| 204t
x = injection of B.cereus M.0. andigen
HeDe = not done
€ = Calfhocd-vaccinated
A = Adult-vaccinated




Croop-ngelutination testo cazvied oub botueen
Becerans He8 UE" ontigen, ond Bruacells obortus entiserun

or one hond ond between frucella abortus antigen and

Deoorous MeOe anblsowun en tho other, did not roveal

any signs of ontigenle zelationshlp between the tuwo
enbigonss  he reoulis of the parallel agglutim hion.

tants for Dr.obortus end Decovoun M.8. ontibodice in bovine

sers are recordsd in Hablo 19,

The flwzet injeotion of De.vereus M.0. did not
elliolt o signifleont ogslutinin response to the homologous
antigon, It vas deoided theraefore to administer o sedond
dose of tho sone onblgon whioh was coyried out hetucen the
thivd ond fau&ﬁn bloeding of the 9 eous (veck 4 in Poble 19)f
The powologicnl respponse Lo the second injeotion woan
unexpootaeds Tt will boe seen in the toble that tho aggludinin
$itre to the homologous a&ﬁié@n was only very slightly affocobed
veoulting in a one fold inoronpe in serun titre or oven loss
than thots The unoxpootod euboome wns an elmost genepal
rige in the agglutinln titwes in the bruoella ggglutinating
systoms  Whe oxoepbion waw ¢ow H0f7 wvhere no significant

ahaﬁgesiﬂ sho brueello titvos vere noteds  Hhe wost



slgnificant change in the brueella $itres ceourved in

aou Noe.l whore a rise of over 4 folds of serun dilubion
was rocovdeds o the rost of the cows the incrsanes
ranged betyeon fwven 1 to 2 folds of serum dilution.

45 o rooult of these dhanges in bruaella titres all

Lour of the colfhosdevoosinated GQWQAWiﬁE non-genctor
(loss shon 1240°") levels of sevowagglutinin titres prior
to the gsocond injection of Pecerens gave inconclusive,
(cov Yos3) or positive titros (greator then 1340%") for
varying lengths of times OF the § gdultevaceinoated oous,
% had btitres in tho nonwvenctor (leso then 1380 "), one
in the inconclusive (1807 °F), and enc in the positive
repotor olape vospectivelye. After the socond injection
aeapi%eiri&em in the bracella sevowagslutinin tlires only
one of thene cows (Hpe6) had o chonge of titre sufiiclently
high to place her ivon the non-reactor to the bDrucellaw-

reuotor clasg,.

By the 5th weelr after the peoond Injeetion of
Begorans MeB. aubiyon all the brucella agglubinin $itzoo
began to deeline and b € veecks they had votugned viztuslly
t0 the lovels existing boefove the Hegersus injoction.

iha only oxoopbion Ho this was oov Ho,l her sitre took
A



twolve weako o foll to pre-injootion lovels Tho wvockly
testing of sera of the 9 cows woo onded ton veoks after
the ouporinent bogan and thereafier the sgslutinobion

tent for bhrucelle only vas corsled oub ab two monthly
invervals for ab loast ¢ho youre HNo afber offvots of iho
Becoreus injoections on the brueclin agglatinin titras

vere nobed duping this times

149 g Y
Jdnouanion

Tho cholce of o Decoreun agelubinating syoten
ag o serologloal gamtxal for feugting one of the lilely
anses of fluckuabion, observed dn the brucello ozglubinia
titres proved in o way to be mﬂﬁeyﬁunate. Bosplto two
injeovions of Decoveus antigen the cepeological desponscs

:
enveled W0 this ovganlen wevo poors Yo oscure leng
lasting high gevpn tdtres o Becorsus o sourse of
injechions vould have boon NOCABHRYY | This could not
ke carried out withoud ondangering for ek ludofinise
peviod of wine, the uee of the perun agglubtlunibion test

for the diognosis of Deucelia nbozius dufection in theso

cattlos ~ B

Leeta

2w

-

~.

L e
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Tho experiment, houvevor, brought to light o
non-speciiic anannestic reqoeblon manifoested by dnsrensen
in tho brucelln sero-aggiuvuinin titvres of cotile injooted
with Begerous Mela antigsons Phe injeciion of an apparently
vairelated antigen causing an increase of civeuloting
antibodics agoinst an varlier lonondsing sgent 1s nob
anlnoun phenonencie  Dieyer aid VYaller {1909) reported
shat vhe injechlon of killed staphylocoocci cavged on lnepeaso
in antlcoli tliteos ia 10 rabbito previously inoculeted vith
Hegolie  Qorpeanter (1956) snuneraited oxanplos of none
spooific snamnesitic zenoctions dncluding infeotious nonge
nuclooois profucing strongly positive Vassernona reactlons
in hopnae pablcents showing no hilstory of oyphilis,  Othow
nonwopacific anumnestie seinuili include injeotion of willy
onnein, gelatine and poptone. 'he posdible bonefioclol
effaects of the onoe cuployed non-specific proteln thewvapy
of certain chronio disesses like gonocosoel arthritin
and rhoumatold orthritis have bgen obtributed to foroign
substonees induecing, fover, leucocytosis and gensral
inflommatory reaotions bogether with renewed formation

or rolease of antlbodiens

Phe observations veportod hers vould fulfill the

criteria of nonwgpecific anomnestic reagtion inassmch ag



the stimulating sgent (B.coreun M.8) is apparently une
raloted to Bresbortus and the incroase of titre to
bruceile was shortelived. Hlder and Hodabough (1951)
reported that the experimontal feeding of certain trace
minerals did not affect the blood titre of cows to
Meabortus 519, Scoheidy end Live (1957) studied the
effects of Injection of Loptospira pomona bacterin into
Strain 19 vacoinated oattles They wonoluded that such
injeations did not illiocit an amnestio reaction an
nonifested in rise of titre to Br.abortus.  Bexman (1956)
raported disgnosticelly significant incroases in titres
of agglutining for Dreabortus following immunisation with
Ponitoodda types ¢ and D in catile which had been
vocelnated with 819,  Ho suguested that deoisions can

be made on the aignifiéance of such rises in bLrucella
titres if the sera sre tonted about one month aftor exposure
to pesturelle antigens. Simon (sec Bermen, 1956) found
agglutinine to Br.abortus in sera of nonwvacoinated cows

inooulated intravenously with viable Vibrio fetus, tut not

in the sera of oninals infected via the vogina.

Gince the diopguosis of bovine brucellosis is largely
based upon the seran sgglukination test it ds of imporiecnce

to deteraine vhather an injeetion of a pgiven biclogicnl

116



profust other then brucella vaocine, or infection with
& pathogenic agent other thau brusella way stimulate
the produstion of sgolutivine whioh oould zenot with

brucsella anbigeng.



Culturel ond biologleal oxandy

MIICUL o poatmpartum maﬁerial_andzautopsy gpecinens

The moat satisfactorxy mothod of dingnosis of
brucellea infeetioﬁ, as in many other diecases, is the
isolation and identification of the causal orgenisite
Bfforte wore therofore made o caxry out as many culiural,
~and blologicul oxominations of sauples from the herd as

way practicabla,

Frelininary trianls carried out on the mslactive
acdiun (oerunsdexbrose~antiblotics agar, Hrinley-lMorgan,
1960, Sewmdse=page ) contadndlng 25000 u/l. of facitricin
(Glaxo) shoved that this nedium did not support the srowthe
of all the biotypes of Bremboriug (H19, types 1, 2 end 3)
examineds Replacoment of the Glaxe prepavation of
Pacitracin (25000 u/l) by Bacliracin manufectured by
Buproughs Velloome and Co.y howavary overcona thic difficulty
ensung as good a growih of the 4 biotypes of Bruaboring
ap was seen oin the basle serum-dextrose medium wibhoud

added antiblotiog.
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Sultvpel and biolosiool exanination of whoy

agelabindg posibive nllk seaplas fow fhe

presence of Trugells

It io well recognised that one of the most -
importont predilection nites for the loocalisation of
brusella in cattle is the uvdder and the supramamoary
lynph nodes (Manthei and Cavtery 19505 Stableforth,

19545 Stableforth et ale 19595 NeDiasrmdd, 19573 and
Kerr ot als 1958)s Kerr (1960) has ehown a vatio of
infaction of the udder to infockion of fhe uterus of
approximately 3:) in cowss As 8 recult of uddexr
infeotion brucellae may be exorebtod in the milk Lfor
various lengbhs of tine, oot infeoted animals exorote
the orga£ismm in the coloubrum or in the wilk shorily
aftor abortion or normol perturition. However, excrotion
moy woon become internitient or may eventually cease
allogethers Norgan and HeDiarwmid (1960) made auitural
exaninations of milk somples Lrom 4% experimentally
infeoted ocows aufing their post-infection lactation.

They found that, in geneyal, excretion of the organiem
was more consistent and abundant during the loter part

of lootation although exceptions ocourreds The f{raquenscy

of the excretion of the organicms varied greatdly from



126
8 to 844 of senples yielding the organism.  Mive of
the 45 coun never exopebted bruaslla in thedr wilk.
Phe sane Werkers alda exandned 10 infectod cows duving
thely beeond posb-infaction lectation and found 5 of
the 10 atill oxoreting brucellas There is né close
_porrelation betweon blood and whey btitres aud exeredtion
of brucella {Huddleson, 1942), alvhough on the whole the
frequency of excretion rices with increaslng titres
(Btableforth ot als 1959)s  Occasionally brucella way
be isolabad fram whoy apelutinivenegabive milk (Buddleson,
19423 Cameron, 19583 Howr et al. 1958)s

Iatensive biological examinotion of the

milk of
16 _cows for the prosemes of Remcella

At the outeet of this work it was envisaged thet
a1l the milk semples positive to the whey agglutinin test
at o dilntion of 152 or higher would be examined oultuwally
or biologieally or by both nethode. It soon beosme
appoavent thab a large proportion of agglutinin positive
nilk sanplos would, in facty have lew titres in the region
of 112 to 119, ovoasionally rising teo a H#itrs of 1:10.

In ordexr to obtsin some inforoabion as to the significance

of these low titves and the liklihood of suoh milk
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Identification
Number

Status of

3"‘7&: Sl | Vaooinasion

{2} {23 | (3% {2y 1 033 {2} {1} {23 | (13

1_ 1:40 1:160 3/z | 1:10 | 2/2 (1 13640 | 2/2 | 1:640| 1/1 113640 |
2 1 1:3200 3/2 | 1:160) o/2 11 1s320 | 1/2 | 1:320| 2/2
3 1 1240 | 3/2 | 3:80 | of2 |14 12260 3/2 | 1.360| of2
4 1:40 | Cfz | _3:80 | of2 | 180 121601 072 | 1:30 | 0/2
5 1320 | 02 1 32310 | O/2 | 1:10 316 | 0f2 | 1210 | of2
6 | 2 1:5 122 | o/e | 3:2 | ofz |1s5 of2 | 3:10 | /2
7. 5 2:20 i:2 ) o/2 | 1s5 | of2 |1:5 1:10 | Ofe | 1:10 ) of2
g | & 115 1:2 1 3/2 | 115 | ¢/2 |1s2 __o/2 | 1:10 | of2
9 | 1:5 152 | o/2 | 3:2 | of2 [ 322 ofz | 1.5 | 0/2
0, 1:5 1:2 | o/t | 2:5 | ofe | isi0 Lo/ | 10| o2
1 | oz | 12 1:2 | o/z | 3:5 | of2 | 1:5 of2 | 1ss | gfe
12 | s 155 15 | o/2 | 1:2 | o/2 | 15 o/ | 1:30 | g/2
_1i3 A 5 1:19 155 | g2 ) 3s2 | ofe _ 132 of2 | 1:40 | 0/2
Y 115 1:5 122 | o/z | 1:2 | ofe | 15 1:10 | 0/z | 1:30 | o/2
15 A 1:5 | 1:5 1310 0/2  31:0] o/z | 1:30 10 | /2 | 30| o/z
16 . ¢ 1310 | 3:10 3:5 . of2 ¢ 1m0l o/ | 320 o . o/2 | 180 o/2

e = fdulieva
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contalning brucelloe an latengive Dlologleosl exondnation
of pilk semples fron some of the cows wes caried oube
Juring o perdod of 8 weels theno cows vere ganpled
weekly and composite nilk sanples of fouxr quartera of
the udder coliecteds Dach sample was examined by the
whey agelutination test as well apn being injected into

two guineawpigss

For the puzpose 16 cows vere seleotods Tour of
them (Noss 1 « 4) were knoun to have boen olinicelly
infooted, they were to serve nos positive dontrols.

Five cows (Noos By Ty 20y 15 and i&) haﬁ.bordawline or
alightly positive blood Hitres and milk titxes ranging
betueen 122 and 1220 peloy %o thin dntensive milk tesbing.
the remaining 7 aovws (Nos. 6, Gy 9y 11, 12, 13 and 14) hed
borderline or negotive bleod Litres and low whey agglutinin
titres of 132 o LS« The detailed reeulis obieined ave

shown in Yable 20.

It will be peen in dhe tabie that none of the
olinieally infocted cows execreted brucella in thelr millk
conoiatently, indeed one of them did not excrete the
organism at all despite o cowparatively high whey agglutinin

titre. ALl of the cows exhibited a ocextrin degree of whey
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titre fluctuation iun the course of & weoks. The § aows
{looe Sy Ty 10, 15 ond 10) had vhey dltras renging fzon
12 to 1:60 but none of them yielded brucellr. Hhe
whoy btitre of the wemaining cown fell botween 132 and
135 dilution and fron one of these nmilk samples brucella
vas dsolated (Noa8 on the 4th weok)e In order to see
how freouonbdly brucella was exorveled in the milk of this
gow, each of the 10 weskly wilk samples was inoculated
into 6 puinen«piges  None of these 10 semples yielded

hrusellas.

Colbural ond biologioal teats for the isolation

of brucelln fron 272 milk eamplas

As o reoudt of isolabting brueella from the milk
cof g cow with a hordorline blood and a whey titre of 115
it was felt that the cultural and blologienl oxanination
of 21l the whey sgolutinin positlve milk sanples was
justified ond thio was goxried ont throughout this
investigations OF 521 nilk sanples exeanined by the whey
agelubination test, 251 were found to be positive at a
dilution of 132 or highers ALl themo positive namplos
an well ap sone 21 additional ones giving an indelfinite

reaction were exanined culturally or blologivally and
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in sume cases by both wethodns  The resulis of these

isolation atterplis are sumserdsed in Yabla 81,

Althuugh the numher of saMplws in each entagory
iﬁ oqunrwtmvelg amall some conc}namons ney he drawn with

ren;onahle assurances

1. Brusello may be dsolated fyom a nllk sauple
even though the whey agglutinin titra of that nilk is
lower than the gonerslly accepted positive lovel for

edult-vaceinated cabitles

2+ There was 2 nerfain:degxaa of pogitive
corcelation betueen the height of the vhoy $itre and the
frequency of brucella iﬂﬁlaﬁicn;- Tﬁis wae pearticularly
noticveblo at vhey bitroy of 1300 op highers The organisn
vas recovered on an averoge fron 1£5¢;0f‘milks wlih o vhey
agslubindn ditve lover then 1200, bub from 32075 of wilks

with Hidren greateor than 1:804

5 Duw results are 00 fev o enable a comparison
0 he maﬁe hetween the »olotive cificienoy of the vultural
and bxeloﬁzcal methoday hut they seen to in&icate that the

biological method is almguﬁly mora affioient.
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Suanary and Gonolupdons

Milk samples shoving any degree of agglutination
to the whey agﬁlﬁtinatioﬁ beat were examined culturally
or blologleally and in some cases by hoth mebdhods for the
presence of brécellﬁa. The vresults showed that the
ghadding of the organiams in bhe milk wag intornmitiont
indioating thot a single negative hialngisalztﬁét ia'uf
vory limited velue. Hulbiple blologioal, 0n.eu1£uxu1
exaninntions are essential in aﬁder to establish frozdom
from infections The whoy agplutinin tltre is not o
wholly relianble gulde o the presence or ahgence of
brucella in the milks Brugella sbortug may‘be isolated
feom wdlk with o very lov whoy agglutinin ditve albthough
the frequenoy of exdretion does rdse with iuareaga”in!
titren,  Cameron {1958) and Xerr et al. (1958) reported
Bhe Lgolation of brueella From vhey agplutinin negative
nllk sauples.  Shese Cindlage would dndieate that if
naxinun safeby is required sliminating the possibility
of udder infection either on sn individual or on a herd
bagis, walbiple cultural or hiological examinations of sll

the nilk pomples ave essenbial.
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Gadturad examination of vaslnal muone samples

T A Vi

Qwing to the brueella survey being conduchbod by
the Mindstry of Agricultursy guinca~plgs vere in very
short supply and those whioh we were sble te secure
vere nroefarentially used for the blologieal exawination
of milk and post-perium ppecineons. Thus the bastorloe
logleal examination of vaginal muous somplos was carviced
out aluost exclusively by culiural tosisd In the sourse
of thin worlk 174 vaginal muons samples were found to be
pooltive to the agglutivation teosts  Approxinnbely
half of these somples were collected by the veglnal
tanpon wethod resulting in many falsely poaitive tilrec.
Only thoese vaginal suens sanples vhich appesced to be
gonninely positive to the agelvlinatlon test were eranmined

cultrally,  (Details of tochulque are on pages 33)

tut of 110 isolation atiempts 3 vaginal muons
semples ylelded Bnenbovings  The serun agglutinin titres
of cach of the three cows involved were well in excess of
2:80, The firgt of the bruecalla isolotes was recovered
from the vaginal nuons of a cow 9 doys prior to anbortion,
the saecond from o cow 14 doys after full-time calvingy
and the third enimal wes o thres«<yeay 0ld cow which had
aborted 6 months pricr to the isolation and did not

subsequently become preguant degplie nunerous services.



In the case of ubterins infection of the cow
brucellae ayxe usually prosent in largs numbers in the
digoharges at parturition. The numbers 0f organicms
naually deoreasce quiokly in the ensuing veeks and
exarotion seldom porgists for longer then o few weeks
or excepbionally for o few months after parturition.

If the aniunl becomes preguant, excretion ceases as a
vesuld of tho establishment of the verviocnl seal bub
infeotion noy porsist in the gravid uterus. (Stablaforih,
et ale 1959)

Kevr and co-workers (1958) mointained that the
Liklihood of isolating brucella from the voginal muous
of cows later than 3 weoks after ocalving iv romote.
Results obtainod in the courso of this invostigation
support this views The great majority of camplos
exanined were from cows oither baocterdologically proven
brugelie positives or hoving pereistently high vaginal
nugus agglutinin titres and yet no bruecella wae isalated
fron these nomples except shortly bhefore or shortly after
calving, ‘here wag ono cxception to this but the foot
that this animal aid not beoome preghant wmight explain thoe

long lasting exeration of Brusella abortus.

126
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Cultuxal and biolopdeal examinntion of pogte-parbum
Spgoinens

Poyne in 19499 described the progress of brucella
infection in presnsnt cows experimentally infegted with

Breobortus.  Bacteriologicnl examination of maternal and

foetal tiovuen vollooted at asutopsy at various inﬁeiuzla
after infedtion indicated that'ﬁhe placentoe, utexine
cxudate, allontode and amniotic fluids were better

sources of isolation of bruvella than weré footal tigsues.
Anong the foetal orgens most consistently infeoted was

the spleens The infeation of the stomach and lung
appeared to take place Just bafere or at nbortion, probobly

via the suniotic finid.

Faaninobion of amnloeadlantole fluid and gobrvledon

pamples fox Brucella

TP R T 5

Guided by the vogults of Payne's work it was declded
that sanples of all the cotyledons and of voginal dipcharges
("amniowallantole” fluid) secured at abortion or at normel
calving~would be exanined culturally as woll as biologice
ally, irvespoctive of vhother the aninals were considered
brucella~negative or brudella~popitive. Qhua 52 atniow

allantole fluids and 60 cotyledons were exemined. Table 22

sunmarises the results.
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ARS8 LBOLATH TR ABORNGS FROI FUsh . PARDIN SANPLES
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SERUM

e e

dpmndo-alionteoic’ flunida

Cotyledons

Gulinral *

et
Biologioal

wltural *

Biological

Hoaabbeupkod |

Hosabbomptad

Noepositive; |

Hoepositive/
Hoenttenpted

Noepositive/
Nosattenpted |

0/24

0/36

0/36

ke

OfLT

0/'14.

0/14

s/

1/10

8/10

R "o poul bivey

< 80+ 0/24

B0 = 32044 0/11

> 5200 3/11
POBAL 34452

“i/se

5/52

8/60 |

5= 5

SDA plates/sauple s xx = 2 guinea-pigs/bample
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Hhe welolive officieonoy of cultursl ond biologioal

exaninotion of hrucells infected posteporbiy spaginens

Trom the 60 postepartun speoinens 9 slroing of
Bre.abortus weve irolated, To shou the exzod sowrge of
igolation of those steaing ag well ag the rolative efflcoiency
of the ouliurel end biologioal methoda of detecting bruacella

in these specinens Table 2% was compiled.

Prom these tables (82 and 23) the following

ohaexvabtions may be mades

1. Bo brucellis infected cous were detected by
cultural and biologieal examination of poutepartum specinens

which had not been knoun to be infeoted by blooé titroe alone.

2o  The blological nethod of detecting brucella in
post-portun specinone was mors effigient thon culinre tosis
espooially when applied to cotyledonss From 8 biologieslly

positive cotyledons only one yielded the orgonism on oulture.

3., Prom the very limited number of brucella positive
easts vhers both cotylsdous and ammio-allantoic fluids wore
avallable for cxeminatlon e two samplos proved to bo equally

good soureas of Br.abortug.
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4s  Trom those A endes of abortion vhere o sample
i p

of after~birth vas seowred brucslla wan loverdably isvlaobed,

He Peuoella can be exereted in posbeparytum

movendol aftor a novaal parbtarition.

Claws . - o
Summary and Gonclusions.

PP T S

Sixty pont~partun specinmens from cattle of various
brucelle infection vhabus were oxanined culturnily and/or
blologically for the presence of brucella. Although no
new cases of Lwucells dnfeckion were disgovered im this
way, nevertheless, the resulis, though limited in munbew,
indicated that elbher sanples of coiyledons or vaginal
discharges including suniowallantolde fluld way be gaed with
good effeot instend of the exaninotion of thu aborted footus
for diagostic purposess  The use of H Bab.4e plates per
sanple was almont totally inadequate, but the injection of
two guinan«plags por saaplo would ccom to be adegia to as wéii
&0 denirable in the cose of overy parturition where the bleod

titres are not nogative.



Biolegionl oxaminabion of lvmphalic tisgue

e

gollooted atb sukopsy

Btableforth et al. (1959) stated thot in none
pregaont cows the predilection site nf brucelia infeotion
ig the udder and tho supra wmammnary lymphenodesn, vhoreons
in the preguent cov 1t do the wberug snd itn assooloted
lymph=nodess We therofore colleeted lymph-nodes at
sloughtor and abtenptod to demonntrate the prenecnce of
Breabortus by guinca-plg incculations The wesulte ave

t

presetod in Yeble 24.

It will be readily appreciated fron the table
that the efficiency of this techmigque was extremely poor.
¥rom the 1% pdulbtevaceinatod cows positive to the whey and
vaginal mnous agslutinoation test 7 had beon experimentally
infeotod with apyroximotely 1 x 10%% Bruoboxtug 544 or
typo 11 (Wilson) by the suhcutﬁﬁecns‘routé from 4 to 56
days prior to being sloughtoreds Yhe subenmaxillary,
supra=pharyngenl, iliae ond suprasnansery lymphe-nodes of
aach animal wore poolod and homoponiged., The hounogenate
from cach of 4 sninals was incoulated info 4 sulnco-pigs,

uhile the £i£th sanple was incoulotod dnto 10 guinea-~pigs,

e

I, _sri
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SABLE 24

RESULMG OF APTRMTGS 10 IS0LATE B0, ATORTUS

FROY LUIPH-HONES GOLLEGRES AT AUOPRSY

Hdadbus of vasodinadbionn

Pt an ]

Jerun | Galfhood T Adult o
agglutinin  (Vhey snd v y#:mcufs {Vhey mad vemuens egelutinin)
- agzlukinin
i twos : ¥ “ve +va
a/4 0/4 -
0/4 0/4 -
10~ 20 o/4 0/4 -
!{)/ & “ -
o8 - -
0/4 0/4 -
0/4 074 -
0/4 0/20 -
2044t w 40r+ 0/4 - -
0/4 - -
0/15 - ..
0/20 - -
s o & 0/6 0/4
404 = 80 G;& i -
B0+ 1604+ 0/6 0/4 | p/a20
- 0/20 o/2
- - 0/3
- - 1/4
1604+ and - ” of4
higher - - L o/4
- - {)/ 4
- - 0/6
- - 1/6
. - - 0/10
! - - 0/20
- - 0/e0
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and the sixth and soventh samplesn dudo 20 guinea-plgce
Tn only one of thege oases wan brucellu vedoverad and
then only in ong of the 4 sulnes~pigy injucteds Hhds
vas Ixan & cou infocted vith Bresbovtus Uype 1L, 18 days

prioy to slaoughier,

Fae last cow sloughbered bowards the end of the
eradication progranme was an udder cxeretors lHer suproe
mammary lyaphatic-node was gob pooled and homogonised with
the other lyamphenodesy (sub~ugxillany, suprasphoryngeal,
ilico) bubt prepaved sopavately while the other three
lyuph~nodes werveo homogeniged togethore ook of the twe
homogenates was inoculated inte & guinea~pigo. Hx wecks
after inocalaiion none of the & guinenwpigs vhich recoived
the pooled howogenate of lyuphe-nodes was infooted, waile
one of those which was injeoted with the supra~maamany

node homogenate was infocteds

Kexr {1960) exanined the lymphotic tisswes of 131
brucella renctor sous and heifers collocted at autopsy.
Hinoetyfour strains of bracells wore isclated but in no
cgoo was bradells recovered from other thon the iliasc ox
suprrenoaony lymohenodess I is probeble that our look

of ouccess was due partly vo dllution of infected material

-
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with pon-infected noten and greater suceess mlgat have
boen achdeved by faldng nodes from the site of infection
onlye Unfovbunately, in filold infeoted cases the site
of infeotion iz not known with certainty and we therefore
took ceveral nodes in ovder bo ensuve epllestion of materinl
fron the mopt probebile roglonse

Payne (1959} wan able to recover Rusgbortus rendily
from head lymph-nodes (supraephonynzeal ond sub-maxillavy)
of cattle experdunentelly infected via the conjunetiva bub
in field osses, Kerr (1960) failed to racover the organism
from any nodes other than supra-mameary and iliaas 4
forthor factor affcsting the wecovery rate might be thot,
due to olrcunstoncss aszocioked with the slaughter of the
oattle and beyond our control, the homogenised Lissues
fraguently hed to be held ovorxnight at 406. As proviously
desoribed the homogenisation Was careied out in Ringer
splution, and we new have ovidenco that this selution hasg
a warkedly adverse offect on the visbility of Br.abortus,
This effeot in shown wiibh sll ctrains so Lax tosted bub
ite seveprity differs betwesn sirpins, Thus Stradn 19
appears tu bo mowve gensibive than $544«  This somnewhst
surprising effect is boing invostipated more fully but
it ip possible mow to state that it s uwnreloted to ohonges

in pHe
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o
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Houegee snd ddentity of bougells sirsins isolotad

BT by

Bb& bhe identificatlon of brueella lsolatedy the
annvéntional bepts for apecies Ldentilfication were used
a8 described in Y.H.0, Monograph series Ho.l9 (1953)*
These iﬁt}lude{ia

1. thoe need for added GQQ for growih on prinany
isolotion

2.  the produchion of 31253

5. diffevential growih on dyes basic fuchein and
thiomin

4a agzlubination in nonvepaoific sorp

It has boen o woll zecogniosd fact dthot tﬁa
difforendces baged on bhese tests ave wvather quantiiative
then guelitative but when the methods axa standardised
and the suldures aro toested dn the Hephase of growith the
crant majority of isolates fzll into one of the three

reqognised speoles of Hrucella, i.ze ghoctus, melitonsis

or BB&Q-

In the identifloation of any of the styaing, cere
was btoken to ensure that ieolates were in the Sephase of
growths  In performing the dye sensitivity tests thrac
known strains of Hreabortuy vere wged as positive and

negative controle,

RN
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Braoboving 544 (thionin sensitive, hasic fuchsin
rosinbant)

Drephortos Typo IT (hotl thionin and basic fuohsin
penaliive )

Dreghortus Yyee 5 (bolh thionin snd basic fuohsin
vopintant)
(daditional details of teelniquen of identifieantion are

desovibed on pages 35736 )

flable 25 showe the sources of jseolatlon and

the chovacteristics of the 25 strains of byucella isolotoed.

It will bo seen in the table that 22 out of 25
izolabep were typleal straino of Juucolls abortus. Whe
three dyo=sonsiilve verletice of brueells zetually mp:i;'@'aent
one gonuine and cone labocsbory stroin of Braahoriug Type Tl
hose twe orgonisms izolated from wilk sad- from vaginel
puons vespeetively oeigineted Drow ohe and the suiwe oowe
It may be of sone lnterest bo émt;? ‘:tha’c this partioul »
aninal Qas inported fron obroad end yielded the only field
strain of Sr.sbortus Yype XL,  for tho third dye-senslilve
vapiety of bfacm?.la recovoved was fwon an animal artificislly

infeoted priox to slaughber with this ebrain of the oPpaniete
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SWMMARY  AND  QOHCLUSIONS OF PART Z.

The wore importent polints ardising from tho vork

which has been desoribed moy be sumasrised as Lollowss

1, ‘The Daiwy~type foster cous appeared to become
infoeted with brucells wuch less readily than the
beaf cows, slihough there is no reason to suppose
that they were oxposed to less risk. Indecd, since
gome of them suckled splves born to infected cows it

might be thought that they were dn greater bazards

2, There wap no gvidence %o show thal colves bom
to and suekled, for o fow days, by infaeoted cows,
on trenofery would cauge olindesl infeotion of

vaaolnated foster doves

3»  Infection with Brteelle ebortus appeared to have

no pdverse effect upon the estublishment of pregnancys

de The effest of brucelle infection of pregnant sous
wag cithor do canse o nerkedly premature seepinetion
of thely pregnonagy o to have no influence on dibs
durations  Appyoximately ono third of the preguancies

of infocted cows tormivnted in aboxbion.

Y
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¢ a) The nilk riog and whey agglutinntion teots
were by and lewge nogetive in calfhood-vadeinated
brugella«iree aniuslss The whoy agglutinetion test
gove aven fower faleewposltive repulbs than the nilk

ring test (3.9% and 14495 respootively).

be The upe of those milk tests ds linmited in
beef cattle dne %o the shoriness of lactabion und
the consequent nonw-npvallability of nill for wuch of
the year, L also follows that tho use of the milk
tosts as the only swens of disgnosis in beofl ootile

is inpracticables

o« The milk ring test Bpponrs 4o be valueless oo
an indicator of field infection in animals vaceirneted
as aduldo oy repeat vocoinateds The whey sgglutinelion
test, however, is ao valnable in these catile ae in
cqlfhooﬁnva@cinate& gows provided the significant lovel
in token as 1310.  Fov vhey agglutinin titres {1s2 o
135) are very frequent in adult and ropeat-vacoinated

QOWS

de Approximately 955 of infected covs are shown
as ouch by the use of the milk »ing teot end viey
agglntination test unsupplemonted by any other invesiie

setiong.

r
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s Tho vhoy aggledinin titros appeared to bo
uninfivenced by tho sbage of laototion bub thers was
a riae dn the percentioge of poslitives with advencing

geatatlon.

It would &pgaar thaé the use ofim.n.é. and the
whoy agglubination teed did not fewiliiste the deteotion
of dunfocted animals, since those were revealad nore yeadily
by repeadt sovun agelubination tests aloncs The nilk tosta
wora, howevery very valuebly as moderators dn cages where
the serun aggluwbination test gove doubkful roeoulis. Hegative
nddl beaty dn these snimals allovwed many of them whioh might

ofherwise have been discprded, bo »emain in the herd.

6s 8. Approximotely 105 of vepinal mucus agglubinotion
toots were faloely positive and the same proportion

flasely negative when the muens was colioctod by tampone

ba Very fow folse positivos were obtained vhen the
auens was ealleufed by tho vapglnad pipotte, bul une
fortunatoly when using this wethod there were lawge
ﬁumbérs of aninals from widoh samples could not be

obtainad,

e: The great wajority (20/23) of infected couws
veneted do the vaginal mieus spglutination test, although

ropont serun agelutination tonts alone furnished sufficiont
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gvidence of figld infection hefore u positive muous

agulubinin tibre wan oblboainode

The yeal velue of thoe veginnl nucus agglutination
tost would appéar t0 be very cinller to that of the whey
agglubination tesat in that it did not help aigﬁifimmntly
in the detestion of infeoted animals bub did gerve to
indicante absenor pf-bruealla infection in eninols giving

doubiful sorum agglubinin titreds

T+ Whé vecinal serun ogglutinin titre persisted

very much longer in yepeatevacoinaled, adﬁltur
vacainated aninnls than 4n calfhoodevaceinated stook,
Forthoxsiore, it was fﬁuné that enlfhcodﬁVacainaﬁed
agninale Worn and vaccinated wlove sepregation of
infocted catile had WoED persistont tdtren than Qid
similar animals bora and voeeinated after segregation |

of infeated cattloe

8y Solne calves vhich comte into contnet with Breaboctus

during dhe neonntal poriod otill had sexum titres ob
“phe -tine of voccination and these tended to glve a

poor titre vesponge Hto voaccinntions

9. Thero vas o warked tendency for the servum titres of
repeat, adult and aleo off calfhoodwvaceinated aniuwlo,

boxur and wvaceingted dn an infected euvironment, to show
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fluctuabiong of the sovum titrese One remult of
this fluctuation vae thoat on ovoosslons nou-infeated
aninals would ehow bigher titres theh ondmels known

to be infeoted with Zucolls aborbus.

10. Uhere wnus wo evidonce o Shov that the fluctuvation

“of serun titres wes conneated with the stoge of gestation,

13, The injeotion of a dead asglutinogenid ogent,
antigenically unrelnted to brucelln, into cows with
bracella serun agglubinin titres brought ebout a marked

but temporary ricse in brucella tilres,

Uverwnge voecination of cattle with 519 Breaborius
“diminished the value of the serun agglutination test in a
conpldernble degrea, The rigid application of criterin ao
applicable to the interpretation of aaruﬁ agelutindn titres
uf aﬂu1ﬁ~va?cinated aous may cause the disposal of many such
eowdy vhioh might never constilute any dmger for the rest of
the herds The exonination of mille and veginul nuous samples
may be of ronl value in thic situation, although thelr

beonming positive night come too late after the ocourcence

of Brugvells abortion.
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12« 4% the heginnlog of the work thero were diffis

cultieos in ouliuring Jrucella aborbtus due to the

uge of Bacitwvicin of a parbiculay brand, when
another pamafacturers product was substitated this

diffioulty way ovexconsgs

13« Brucelis obortuy would only bo denmstroted

internittentyly in the milk of known infocsted covs,
and folloving o pordod of intonsive testing, the
organiang ware now dernonstrelied in the wilk of the

graat majority of cous of doubiful status of Infeotion.

14e OF 9 animals whése pest-portun paterial ylelded
brucello only four had aborted, the other five having
ocarvied thody cplves bo ﬁull fexms Thin serves %o
untlerline the faet that the cow whieh earsies her colf

to fall-borm con be o dangevons sproader of the orxgonisns.

15. Phree voglual muens eanples ylelded Jrueella oborbug,
Pwo of theso woro sanples oolleoted within o fou days of
calving, hut dhe 5pd uvas obtained 6 mounths afler abortion

in an anloald which £ailed o beoowme peegnant subsooguently

16, Very little succens was schieved in isolating

Brugells ahordug from lymphenodes collected at aubopsys

in fact, in the whole course of the work the oxgoaniom



3

Y
=
=3

vas demonmbreated in such wmaterial fwon only one herxd
andnal end oxe srbificlally iafected beagt slthough

meny known Infected enimals heve been exomineds

17« The uge of 5 Salefs plotes per sample for isolabion
of brucelia Syon aasgeséeé specinens proved to be ine
adegquate missing approximately tvo thirds of the organe
ione demonsbratod by the dnjection of dwo gulnea-plige

per samples

18+ By the use of Gel bural end/or biological exanine
ation of specinens, only & single case of bruvells
infection was dlscoverad whloh had not boan debected

by the spplication of the various serological bestns

Hme and expense involved in the sultural and
biclogionl exaninabtion of spacinens; purely for the diagposils
of bruvella infection dld net appese to Lo proporiionate %o
thely value., Howvever, wheve mexinum safely is required thady

uses ony be Justified.

By the yepeated applicadion of the seveological and
baoterdologiond tests to dhe vardous gpecinone of oattle 1t
ig believed thobt £iandldy a covvect dlagnosis vas arvrived ab

in vost of the anpess With go mony adulbtwvsceinated anlmolo



in the hewd glving serxun titven within the nommally accepted
doubtful range it is impﬁﬁmihlm-tﬁ sbate with ooxvtainty that
no infected aninals remained in the hoxd.  Yhe ewadication
progTauney it is understood, did not fnterfere too ouch with
Bl nuwﬁa& panszeuent Gf‘ﬁﬁQAherﬂ; pdthough cerbain changes
and provisiong had o bo wade on the orgsnieabion end
managonent side {ensuving isolablon unite, come reworgans
isation of labour forae, oubilay dovn teeffie hetween varioun
nnits of the fﬁém, hvgdenio procautions, oho.) Lo ensure the

sueoess. of the progromues

Finaelly to nene & pingle foeotor euneing most of the
diffisulties in disgnosis the cheioe unquestionnbly fell on
over-age vacoihotion. While 1t 4e in practice, &iagnosia
renaing labordous, tdmo copswning and uuncorinine  Thevefore
to bring an end to this situation one of the following

proveduros must be adophods

1o Adult vacoination must be brought to an end and
$19 vaceine be used only for cnlves wader 9 wonths of

il

2» A& noneagelutinogenie vacolne, giving at least ae
good Immunity as 519 doosy pust be found vhioh wey bo

uped fov cat%&& of all ageds



A A mothod, sorological ov othervige, oust be
evolved capsble of differventisting boeivween vaocine
titron and those resulbing fron superinposed field

infection,



PARY 2

T IEFELY OF BRUCHLLA INFRORION OF TIE OVINE AND BOVING
NRONATA, $HEIR SIROLOGICAL RUSPORGIVENERS T0 RR-BXPOSHRE
I LAVER LIFE



Introdustion

Tn Fart 1 of this thesis it was shown that e faw
of the oalves, born to and suckled by bBrucella infeoted
cowiy ghve an inferdor recponse to H19 vaocination atb
about 6 months of ages As the daus of these ocalves wore
udder infected animals it wes likely that thoy iagested
léxge nﬁmhera of brucells gt a very coxly age, which in
tukn might have affected their serovloglosl capaoities to
respond to thege organisms in lateor life. The question
of exposure of young calves %o field infection and ite
convequences tould not by satisfactorily exsmined under
field conditions thus the matter bevame the subject of the

following studies.

The possibllity of calves becomdng infected with
beuoella by the ingestion of milk from infeoted cows and
the liklihood of such calves becouing cohronle carciers

recedvad attention in the earlicr parts of this century.

Ag sarly as 1916 Huddleson colleeted data from
experiments indicating that colves weps oapable of rosisting
infeotion. In the couxse of these early expsriments he

(iluddleson) oxposed calves to infection by either nursing



them by udder infected caws or by sdding live organisns

to thelr milk ration. Despite such treziment the onlves
did not develop antibodies aebively ogainet brucella.

The rosults nf anothor experdment conduoted by the sane
writer (Huddleson & Namley, 1924) ﬁuppurtéa his earlier
-gonelusiony for no evi&ence of peyﬂiaﬁing infeotion was
found when 11 anivals, wvhich had been exposed to bruocella
infection during the nuruing pediod, woere slaﬁghtered sither
during fivet pregnanoy or after porturition. In vegord to
antibody production by these calves he conoluded "Applutine

ating ard cosplement fixing hodies for Bact.abortus are very

rarcly desonstrated in the blood of calves as & résult of

ingesting naturally infectod milk".

Hehroader and otton (1911) in their davestigations
rvegowding the transaiscion of brucellosis from infected dam
to offspring, eithoy did not find agglubtinine in tho sera of
such calves, or if antibodies were acquired pnesively by the

ingection of colostxus those titres declined yapidlye

buinlan (1923) made an extonsive study on 4L calves
some of which wora born to infected cows and reared by then,
others weve romoved from such cows within a fow hours after
birth and vere fed o non-infoobed milk. Y@f %?other £roup
vinlic

conainted of celven bown to non-infevted cowsYwore brought

up on infected wilke The oalves were exposed to infoction
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for varicus lengths of dine, some of thom for as leng as

8 montho.  Only 2% out of 41 valves ohowed pgelutinine in
their blood, but these aubiboldies divapprarved fyrom the pere
aftor exposure was brought to an ende  In hig conclusgions
Hoinlan wenarks "Yhat 4t appears o be & perfesily saie
srooedurs Bo feed calves upon naturally lnfected xaw nilk
up Lo the age of six to seven monbhe without danger of

thedir becomning chvonle carviers of dnfootion.

Unrpentor (1924) added important inforastion to our
knoviedpe of brucella infection of young ealven by demonstrabing
that these organisms con be recovered fron meny orgons of
calves during and shortly after the feeding of ldve organisns
in the milke Five wocks after the discontinuation of exponure
via the infected wilk it was no longer possible to vogover

brugella fron the tlssues,

Fitoh et al. (1941) collooted over 50 calves of
brugella infected dong bo determine whether such oolves, if
infooted, would carry dnfection through to sexunl naturity
and suddenly ponifoest evidence of infectioge These onlves
were exposed to infeciion only at birth and during the first
veck of life iugsabing infected milice The animals were
observed over a pexiod of from one Yo six parturiticons. No

Brucelln aboriun wan iselated from any of the colostzun, milk,

plocental monbranes) vaginal dicobazges, footuses o ealves
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thet vere exenined shortly after births They concluded
{(Pivah ot als) That o clesn herd can be built up from an
infeoted one 10 the colves ave not alloved o vemain with
infocted aninols afler She fivet week of life ond ave

brought up iv o noa-infected envivenmente

Congidering the reoulte of all of thess iInvestigations
together one canmot eucape the conclucion that calves up to
a gertnin age pousoss & hiph degree of resipbones o Lrusella

infootione

Howevar,y there ave tuwo vexry ipporiant possible
differvences dn the stobus of onlves exposed ond not esposed
to infeoction in enxly lifes Uhe firet of these differonces
is thelr suscepbibility to infeotion in later life and secondly
thedr capaoiby to rened immuncluogicolly on pe-cxposure o

infootions

In comnecktion with the aberrakion of iluonune response
Yan Waveren (1960) roported that in the Nethorlasnds it beoame
nassasary $o apply the complement fizabilon test oven to
agglubinin nogobive cerum samplos of cattle, foxr exﬁarianaa
hag siown thot older cows with negative Hitres con be brueslla
corvienss Kexr et als {1953) Ghouscing the diagnostic use
of serun apglubination test for brucellosis of aattle<éta§eﬂ,

that although thoe main problem in uging thie dest is the falsoly
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posibive ditee ﬂﬁi@ing from vocolnation, feloely negoiive
tltres do goony bulk not An lange numbewrs. Heathel and
taebor (LON0) reported the case of o oov oxperinontally
infanted with brucelis which has pot bhad ab sggiuntinin
Pitre higher than 1350 although bauoelln was reodvered
Lpam tha whorine materded et tho Hime of nermel onlvings
In the herd subjech of the firad perd of this thesis there
was a bacterislogiondly proven bmicells iﬁﬁ@cﬁed ¢ow which
having hed o very high ngolubinin titre (1210000) beoans
almont negotlve to the agglutlnation test bubd hor c.fe btitrs
venained positive at Lile0 serun ddlntion and the anbie
globulin {denl of Uootba' wovealed antibodies ap to 1:20000

dilubion of the serun.

Palsely nogotbive agglntinin ditres ond the pro-sone
yh@nuﬁena in the agg&aﬁina%&an tesi of brucella infected
gubjeuts éwg well known in huwan mediocines  (Huddleson and
Johmson, 1955 Beans, 19343 Paveon and Poston, 19393

whineon snd SBvans, 1959 Wallis, 19575 Zelly et ale 1960)s

Glenchuy ot nls (1961) exporinentiog on tho signifi-
canee of blocking enbibodies in hruaeliﬁsiﬁ‘fapnﬁ diroot
corvelation botween the gquankity of killed bimcella adnine
ishered %ﬁ vablits &nﬁ“%he appoarance aud extont of hlooking

enblboding,
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fhe poesitdlity of the aberradtion of immune rosponse
to nioroblal agents oy to thelr derivotives have been
inficated by Murnet end Yermer (1948)  Such an abomration
of the immune response appears to be preatest in disspoes
1ike brucellosin where the infedticn of tho neonata docs not
nonally teruinate in eaprly decth, anil tho new-born moy, undex
aatural conditlons, be oxpased to lowse numbere of the orpanion
wie tho colostrun and nill from tho very fimst hours of life.
Panbing for sepo-osaiutining is the principle nethod of
diemosing bvucollosiy especially in bovine, wheve considerable
dmportanoe do ablached fo the $itve ol ﬂggluﬁinin$ in oelihood
and adulisvoooipnted cattle. Huppression of sgglubinin
prodnesion, even L8 poxtiol, comld interfore seriounsly with
the diegnostic value of sevunm agglutination test in case of

such anitnle.



A ST TNENEAL HRUCELELS TNRFSOPION OF YOUNG LAMDS,
THBER BEROLOGICAL SESPONSIVLNNSS 90 THE SAME

ARD CLOBTLY RELATED ARPIGEALG TN LATER LIVE.
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For the Lirst pavt of thuese astudice on the brucwlis
infeotion of the neonata, noweborn lambo were used nore ag

a resully of necesslty then aholees -

The aceommodabion of large oxpérimental anipals ag
well as %he financial wresourves cvallable were both in shovt

supply rondering the use of cattle ot that tine iupossible.

MATERIALS AND MEWHODS

For the expervimont davolving early exposure o
brueella infecbiony seven black-foca lambs (lover reiepred
to as Teot Lawbs, L) 1 = 2 doys 03d wore bought from o
commereial fama after having received some of thelr dapnt
eolostrums  They vere bottlesfod for approxiv tely 9 wecks
and thadved nopnally throughoud the expoerinents (One of
them (00 1/7) dled on the 10let day of the experiments bulb

the canse of desth hod no comneotion with the experluents

A a later sioge of the work a further six lenbs
(1ater veferved to ng Conbrol Lanbe, OL) were asguired frow
the sane floek. They were teoted thres himesn fox brucella

sarosaggintinine ovar o period of two weeks bafoye being
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baken 1ot the exporinents. The sewa of pll these lanbs

wene coaplotely frec from byuoells ggglubining.

Ezeparablon of mntigons

For the agadwbinntion, asgplubtination inhilldition ond
complenent fixalion (osfs) tocts the oell suspension used
was provided by the Mindsiry of Agrviculiurey Fichevios and
Food, Gontyal Vetevivany Laborabtory, Weybridge. Whe sensite
ivity of ooch batoh of concentrated suspension was towsted
ageinet a Breabortus reforence serunm and the batoh diluted
asgordinglys  Dilublon wanged fron 1110 o 1e12.5 of the
soncentrated antlgen suspensions For the agglutination and
agglubinstion intdbition foots the agslubinogenic concentrnte
was diluted dn formel soline (oed 9 formaldehyde in 0855
saliue), for the cefs tepnby dilublons weve made in physiow

logienl snline.

For the Bacherichise opll and Salmonslla gallinorum

arglubinoting syotens $he antigens weve prepared the fLollouving
vays  Nubvdent broth medis were inocilated with the appropw
riate cultures and incabaled overiighi ab 5?“6» Pho oulitures
wone conipifuged and the sedinented cells susponded in Oulf
formol sulinoe  Afbey o segond contrifugotion ho washed
aelle weres Poesuspended in 0350 formol caline to pive an
opaclty vesding equivolent to Hos3. tube on the Burroughe

Yelloonwe opadlty sonles



Far the akin saenoldivicy tent, the patlgen wag
svepared as followsms  Bra.pbordys Strain 19 was grown
on serun dextrose ager (Neiniey Mowgan, 1960) and inowbabed
at 37°C Por 7 deyse  Growbth was barvested in D.1¢) formol
salize and left for a Dfow hours ab roow tonperaturcs The
suapension vas then centrifuged and washed twloe in
phyaiological suling, The packed bagteriel cells wevs
re=suspondad in 20 » 30 tines thelw own volune of scelone
at - 20° and kepd at this tenpoveturs ovornlght,  Tho
gaspension was then lightly venbrifaged, the supernatand
poured off and the dells coestgpendsd in the saue guentlty
of gold poslones After o Davihey 2 » 3 howes shanding in
the ooldy bhe suspengion was Linally centrifuged and the
cello dried in o vasuun dosiccator over cmlelum chloexdde

for 10«15 hoursoe

To 100 mgs of acotone-dried sells, 1 wl. spline
contaiming 1510,000 thionernalate was pdded und the ph
adjusted Lo 9. Bhe colls were carefwlly suspended end
Ianoubated for 20 uinuies ab 5§° in o weter bath and the
suspension was then cenbwifuged for 1 houn {(ReU.Ts = 12,000)s

The supernatent was colleoted and stoved at ~20%  Such

a brucella extract gove six do nilae precipitin lines vhen
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bested agadnot homologous and heterologous bruvella antisora

in the Ouchierlony gel-difiucion tests.

Proporation of He.abortus 219 inooulum

Phe bactoria wexe grewn on 8D agar (Brinloy lMoxgan,
1960) for 3 days and then haxvested in nterile finger's
solution, The total nuasber of organisme per ¢ suspension
vas established by means of the Burroughs Vellcome opaoity
tubess  The nunher of viable ¢ells of such suspension was

determined by plote counts on Bede agare

Inoduln were made up onos » vwesk and viability
ceunts wero carsdied oubd on each bateh of frashly prepnred
inooulun which were then kept nt 4%C in refrigerstor and
uged theough the week for the daily inoculation of wmilke
feed for the lambs.

Sexa
Blood sanples were collectod from the lambs by the
Jugelar vein and gers soparated, thiomexaslato was added
in 1310000 congentrations All the serum samples wore
stored at -20°, Fr.aborbus S19 antiscrnn (in the toxt
raferrved te ne No«340 roforcngs sexun) was proepared in

vabbite. A pool of robdit anbtiszeran wae divided into



1 nls gquonbitles and siored ab «20%0 until useds A fragh
tube of referonce nertm was used on each oocosion. Whe
agalutinin titre of o340 refovence sorun, inoubetod ob
5?Q for 24 hours, was fron 1i2 %o 1i13804%+++;  Lsb40+er
(see under YEerologicnl fecimiguent)y incubated at 560 in
the water bath for % houns, bhe apglatinin titre wap from

112 fo 1a380+t+, 116405,

The homologous rebblt antigers to L.cold and

Salegolliinorun were obbtuined by the dourtesy of Drs R,

Morrison of the Departnent of %ﬁatarielbgy, Univerxgity of

Glosgow,

Brucella agglutinin free ovine sera woere colleoted
from ten adult sheep the ners of whioh hnd been tested

repeotedly for ongglutining to brucella.

Serolonicnl technigues

1. Uube agelutination Yost

For this tost the dilubion of verum starbed at 1l:2y
1355 13510, otos, with g final volume of 1 nl, of enbigenw
gerun dilution mixburess ~ The ond titre was wend after 24
hours at S?Q in the incubators At ench dilublon of the

gera the degree of agglutinotion was recorded as follouss
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