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A review of serological tests used in the diagnosis of Brucellosis:

Usefulness and limitations
J, (), ), Bale

Nationa! Aoimal Productioer Research insiitare, Afmode Bella University, Zaria

Abstract

Rrucellonts v of serfous economic Inportance i [fvestock amd In humons. There are batterier of
raradagicdl fesis adeveloped and in e for the diggnarls of brucedosis (n fuemae and Iivestack. Brief
hitarary, areris and demeris of some of these text are erumeraled v this review, The pirpare of the
review It fo bring together fn one place differemt brucella tosis frowe monographs, texd books,
oecesfanal aad conference papers and soivwlific fournolt fo serve as @ guick reference poim for

spelariin ool resgarchurs,

Kevwards: Arwcellasis serofopical text, diagnosis, review

Intraduetion

Brucellosiz e of greal impottance a3 a majos
and wedespeeading disense of amimals resulling
in severs economic loas, 18 als oocupies o
significant importnnce as a zoonatic disease. [
is eanamitted o humims  either  through
ingestion of contaminated milk or by comeac
wilh infected lwestock of amimal by-products
CAlon e ol 1975, Morgan & &, 19T8L Hence
aftention of many sclentists was directed Lo
fimding an easy-to-perform, smmple, accurate,
sensitive and specilic method For the diagnesis
iof Hrscellosis.

Three  porant  seasons B crpdecating
Braceliosis are; (&) Hrocellesi is a rnonosis
arsd i 1herefone o public health hazard (b) I is a
emese of economic boss to Bsrmers (c) There ane
means of eradicating the diseass.

Sreecalle spp. 15 strongly antigenie and ehicss a
good polthoddy response (Allon e of, 1975
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Margan e @, 1978), hence # s effeciently
ciagnoses] by serological iests (Adton e ol
1973, Morgan &f od., 1978). Some infected
animals and humans with Brocellosis remain
chronbe carrsers of infection even thowgh they
may have high levels of anzibody in thelr serum
[Adbom e al, [973; Maorgan e ol 19780 Thia
serobozical  bests  are  therefore  kleal  for
ilengifving  infected  livesieck, pouliry and
haamans,

There are seversl sarleties of serological sesis
in use e e diagnosis of Brucellosis
Advaniges uikl 4 isdveniages of somes of them
C R TR AT DR HEL s el il

Sevenlopioa Tests

Mee firsl series of serobiglcad feald were
cofdicted by Wrichi and Sempbe in 18975 afler
which  clilTerenl  sosenrchers  corried o
piodhificodrts on the Weght msd Sermple 108t
ar perfiamed new sets ol Bests entively,
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Rewpied  plave  aggiutinarion tewt (Huddienon,
1920 Huddlesan and Abet, 1928).

Rapid plate agiutisatbon bese (RFAT) wis (irs
peiformied in |W24 and desoribed m 932 by

Huddlesan in the USA, The test will take abont
|4 minates 1o perform and read, It s widely
useed w6 @ routine sest, It s applied singly or &
oo with the tube test. Suspicions ad
positive sera 1o RPAT are further testod by the
showw 1ube best.

Procedure

Dieliver drops af 008, 04, 002 and 0.67ml
eerizm sample with a graduated pipetie on @
whoet of gloss marked os bn squares, Place
(3ml of the serum on 1 Tast squiare 1o seroe

at a contral, These drops wil give final
dilations equivalent o 125, [:50, 1:100 asd
12200 respeetively. Pt one drop (0.03ml) of
rapid reagent from the standssd dropper on
each of these drops and 003 ml of normal
salime e the coptrel square, Mix the mram aad
antigen with a ghse rod and stir the mixtire in
a perbe circufation modion foe & minties and
fhen lake note of the degree of agolutination.

Teargr prgd i et

The resud Is comsidersd 1o be poaitive IF
aielutinngion of oo less than ++ appeared it
the sounres wilh the (.02 and 0.001ml servm
doses, B3 considers] doubdful of there was
ugehitinution anly 88 a dose of 0.04mb of serum.

Phe  pdvantages af dlue best are: The  Besl
calableshes  [he  [HESENCE  OF apEILTmALIng
titodics, Iv i simple, rapld and Inespansive,

It needs no waler-badh  amd  wirmoally mo
apparatus excepl a pipetie and glass plale ar
black tile o perfonm the wsl, I can be used o
sl anbmals vaccinated with Brocela abovius
45720 vasanes, It can demonstmbs infaclion &
an carly sage. It gives &n indication as o
whether tlse actunl test titre will be high or low,
M iz not subject {0 the presence of "incomplele
antiboidies”, progene phenemenon wnd sorm
haemolyais {Cox and Lutner, 1950; Hall and
Manion, 19530 W con b used in the fald,
market, fasm or laboratory for survey, cootrol
and or ersclication compaiges, as well s 1In
sampling 10 esmblsh the prevalence of the
disense

The disadvamapes of the test inclucde: It is more
Highls to nonspecific aselutinstbons, reactions
e o accelerate in hal environments and In
envircmments favouring dehpdmtion resilting
in false positive resctbons. 1 can be doubifal or
negative with chromic infections, A positive
result does ned alwavs preranbee 4 podilivg lulsd
lesi

Sorum agelitination tesd (W right and Smith,
1o, Lummit, 1905,

The SAT is on imporont sl 10 which every
eligihde amlmal is subjected. It Bas been the
basis af eradication schemes in muny coumiries,
snmmit {1905} probably perlormed the Biest
SAT on poals and serviceman om the Island of
Malta.

bl
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Reprewmng (1) (& 30 15 0
a gl i Rl [ [¥+) [+ i1# dek
__I;_I_EI'EH'I.'IE ioff hERrAECE = -
Test result ALC Tesuly Action
4 A4 Kedest on freshily collected sample
420 4 Tha 47N resule & ncceptad 2nd actiom mkén an the resull
172000 240 Retest of fresh sample.

Agglatination is the clumping of cells by an
ugglitinghng astibady. Multivalest antibady
molecules fok with multivalent ansigen on the
particle surface to Form o theee-dimensional
ageregate. When sufficient anbigen particles are
linked together the aggregate & ¢learly visible
as a floccular precipitase which satks Lo the
bostom ol the tibe.

Progedure
Add 0.5 ml of pheaol saline 1o five test fubes,

Flush out the tbercidin syrnmge in phenol
saline so that the 'dead space’ (ubing anly s
filledd with anline. Drow wp bo the 0,3ml mosk
with serum sample. Tronsber to the first test
wbe. Mix genily without Frathing, Trensfer
.5ml 1o the next test fube and carry on to the
last test tobe and discard 0.53ml ny shown
below, Mix content of antigen boitle and add
0. 5ml antigen to each tube and mix well spain
[newhate at 37°C Tor 20 3 1 hoars,

Standards, positive il negative  controls
glould be set up alons with the fest sernsm
samples o check wechnique and antigen,

Setting wp of vandards

Mix 2ml antigen + 2ml phenol saline {antigen
'.'i} The nmia:n s dilutad W% mn i'lI'|Er|-r.'|I saline Lo
bring it 1o the same opacity as i the test where
it is dilubed ¥ with the serum dibutions, Other
detalls are as shown below, Because the anligen
consists of & suspenséon of organsms il
posseases an opocity which will be reduced i

T3

any of the cells are ageltinated and form a
sadiment,

Regaing the esis

The degree of agolutinaton is read by
comiparing with the siandard against a hlack
backgnoand with a source of light {luoresceni
sirip light) coming from obove asd Bchind the

babes in a comstructed illuminated readmy box.

Eel-poinr reaaing

The tirg of the serum is the highest dilution
giving a delinite 1 + rending or moee. Trices ar
lows than 1 + reodings shoald be ignored

IF two seccessive serum dilutions give & | 4
readling, egp 4+ 4+ 1+ |+, the tesl on this serem
should be repeated on the following day. IF the
same pattern {8 again found, the end point will
be inken as the lower dihtion giving 1+, in this
case, 140, (1w third tebe).

fRecording of results

The results must be recorded v show the
depres of agolutination {nemerator} and the
dilution {denominatar), Thus 340 B 3+
agghutination at o dikution of /40, [F for any
repson, a senem sample B orelesiad, andy the
final time shoubd be recorded. Sera showing less
tham 40 o pass the test, those showing more
than S0t Fail the sest,



Rale

L e T -

TUbe ki ' i 3 i Z.
Saluie sl 1 s 5 .5 S
hiacws {ml ) 5 IR 5 ns 0.5
milx mesd Irarsier Dipcwed i 54
Anfipen (mip 0.3 - L5 5 5 (L

_Diilutinn 130 (L7 . |1 20 | 240 LR

MNoye . A srict diagnostic criterion should be

" The advamiages of the vest are similar npplied i respect of the bulls whose
to what hos been snumerated for rapid semen s mtendled  for  antificial
plate best, inssmination.

. Poor techniguees, incarreet dibutlon and Human semen plasma can alse ke
Faulty observateons are sowrces of examined for brucellozis osing the
errors in Performing the test. stancard fube apglutination lest,

. SAT gives negative resulis on sera
froom some  animals  from  which  Semen plasma agglotination tesd
Mevcalln  aboruy can be  iselated  This s 8 wvaluable test in examining bulls or
(Altan ef af 1975), vet false positive  men Tor brecelloss; the test is used when the
resctions can be caused by mon-  bulls glve inconclusive reactions to the blood
specitic agglutining m serum (Hess,  Losls
1953}

. SAT gives flse negative reactions 1ol of semen add one drop of a 1% soluten
(AMon of af, 1975) and fule positive  of sodivm azide and leave &t room femperature
reactions, particularty as residunl fitres. for 30 minutes. Cemtrifuge at 1000mpm for 10
afier Brucella aborius  Strain 19 minwtes. Subject the supernatant fluid 1o the
vaccinadion, standard tube agglutination test,

- Hoemobysed serum samples are nod

good for slow apglutination in tbe
because of the interference of phenol
with free haemaoglobin which may
caniee "false susbutinations",

Far testing sheep and goats sera, the
use of @ 5% MaCl with 0.5% phenel s
recammended both for the dikution of
the sera and the concentrsed anbigens
by peavent peoaone effects

The resull of SAT 15 also affecied by
waccimatian of anlmals and us such as
the resulf of 1est shoubkl be bosed on
the vaccirmanon staius of herd or fack.
In male nmimals low titres can not ke
ai the possibilily of beucelbssis, So
olfwer supplementary tests and st of
the seminal plasma should therafpee
e coiklucbesd o establisl  proper
cliagnosis

Sraripe prittind b
Any dopree of agelutinstion |8 consddered as
indicarive of infection.

Vaginal mucws agplotination Test (Kerr,
1985}

The test ks used 1o detect antibodies prodisced
locally i fhe reproductive Eract; thess are
ivaribly  indicahve G ailection BUET Rl
positive  reactions  may  be  abdpinex, s
instances, if Aricella aborties Stram 19 vaccine
has been wsed secemby, or where nuscus 15
collected by means likely fo coase irritation of
the gemital Eracl &, lampand  or where the
maicus W omixed with blood s s the e
immediiely afler an aborlion. Folse peoative
resciions occur i1 the animal & not infected in
the penital tract. The best s indicased, in the
cxamination of ‘mnormal’ calvings in infected
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Serolopicnl tests for diagnosing brscelbosi-a review

herds and in cases of abortion; howewer, in
cxes of whortica, cobumal examination of
vapinal mucus wsing swabs is prefer

Mrocedure

Pui coe part of siisas in a Griffity (or Hudson)
mibc and add 4 parts of phenel galing (=143
dilmson) amd cmulsify. isaye the mixture al
rooam femperature Tor one hoar, Boil 3% Davis
agar with 0.5% sodium chipride ueil & is
melted. Place the melusd agar in o water bath a1
$°C. Put 2ml of the dilmed naices m @ fest
whe. Pat in the 56°C waser bath for 10 minuies
b Bding B up o wmperaiure ad flea ada Zmil
of the mchicd agar 10 the 2ml of the dilubed
mucus. Mix well and pour into 8 "mucus” pol.
Allow the agar 10 sed. Add 2mi of phenod saline
fdillachon o 1/15). Incubate overmight a1 27°C
and then subject to a routine standard tube
applutination test as shown below. Incubate: af
370 overnipht and read.

Trberjaradotion

Amy reaction in the first pube or more is
evidence of infection; the result must be
mibergreted along with those of other tests.

Nl

= The vaginal muoCus for the tesf should
prefersbly be collected by pipette
msthid & i ernpities swah raechad
can induce mon-specific reactions.

- This test 15 used o delect antibodies
proclinced lncality m the geoital pract:
such  antthodics are  cobssdered
indicative of infection. However, false
posiives may occur  in recently
vaccimaled snimals, or when methods
e inpHale the genisal muscan of the
anansal is wsed (ep by collecting the
mcus with swah or severe irvigation
of e penital swiah)

. False megatives may alsa occur in
infectsd mnimak when mfection & ol
preseni in the genital tract,

- The wst i valuable 25 supplementary
to deteet nfected animal after sormal
parturition of some days followmg
abortion  (though  bacteriplogical
culture of mucus in the [siler case is
achocated ).

g The test is affected by post-estral
biood and shortion. Catarhal of
pirulent muecus 15 ko not adequate
for the test. Trchomoniasis snd
Campylobacicriosis cnm albo b
stndied simulanecasly using this text

Crmplomcnt  fixaiton  fcxd  [Borda s
Gengon, 1901; Mo'Fadyean and Steckean,
{190%).

Haemolytic Complement Fixation Test (CFT)
was initially uwsed in Denmark m 1900 The
interest in the test was reviewed n the aodbes
after it had been demonstrated i the USSR
(Yuskovets, 1956) that it could be sed to
distnguish serologic reactions prodsced by
nptural infection from these resulting from
vaocinaiion with Arecells sboriux Stram 19 (5.
19). Before then, Blagoyesch chrenmkzya
(195d) ochserved that 98% of the amimals
became Recobive 10 complement fiumg o
momtha after saccoination. Since then, ® has
been widely used in Russia and Eveope for the
diagrosis of human and Evestock brucedbais.

Bovine brascellosis has been enadicated from
Denmark, Finland, Marway, Brimin, USA
gweden, Switzerhind, Cuba, New Fealand,
Israel ete theough the wse of the CFT among
other procedures {Corbel, 199T).

CFT can be performed based om: (2} 100%%
hawrmlyam, which con he performed m tobe
{Kolmer's method, based on cold fixion,
madified by Spauldme-Robirson, 1951) or in
plastic plﬂ-ﬁ:ﬁ. |cthed developed by Hell im the
Mesherbinds and modified in England by
P aCK [N, ¢ 15a3). () 309 lesenwolysls which
can be perfirmed a8 macro-of microtechakjos.
It is more accumie and gives eucellent resulis,
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bl requires more time and highly tramed
personmel. 11 is 8 method of choice for research,
(€] Amtomatic mnalysis equipment - applicable
B0 =t & barge number of amimals ia condrol and
eraficanion of brucellasis programs.

Preaciubiarg

Primary and Secondary Drlutions

Piace wext tubes in rack. Using the tusberculin
svrimge dilute 0.4, ml of st senun with 0.4 ml
of complemest fixation (CF) diluent In a
Td5%mm x 1) 5mm test wbe. Rinse syringe
theee times i a beaker of CF diluent reserved
for washing and omce i clean CF diluent.
Proceed 1o the next serum. Place mck of whes
in a 58" water hath far 50 minwies io
mactivate mative complement and destroy anti

complementany faciors.

Each 1est comsisis of a row of 5§ wells
containing differem serum dilutions in an 80-
well perspex agglutination trays (hencefurth
calbed “well Pkek up 056ml of (%) primary
dikation im @ maberculin syringe amd add 102,
D04, 0.1, 0.2 sad 02 to the 4™, 3%, 2", 1" and
5% well holes respectively W make ssrum
diistions of 120, 110, 14, 172, 172 and serum
anficcomplementary  control  respectively.
Calibrate fwo sutomatic pipetres o deliver 4.1
and @.17ml. Add 0.1 ml CF diluen! 1a the

sepond well and 0.7 10 the fifth. Add 0.1 7l to
Wil moiEs 5 osEnd 4. CeElllaee & auunakiv

pipette to deliver 0.2ml and add this volume of
antigen to the firgt four wells (but 001 to (e
serum anti-complementary control ).

Sadiaon of complément

Add 02 and 125 unil complement 10 every
well wmith a calibeatcd nsomMe  pipetie.
incubote plotes in o 370 water bath for 30
gunutes. MWix topether equal volumes of 3%
chweep red blood cell' and 5 umit HIB 30
symotes hefore they are required and Jeave o
roan lemaperandre. Add ¢2mi of the mixture o
every well with a calibrated pipette within o

bew mmwies abier the fost incubatwien persd
incubate plates in a 37C water bath for 2
Further 30 minutes.

Reading

Asseig the fixation m every well by observing
the proportion of cells remaining unkved (view
the plate from abowve with a Buorescent [izha
source  heneath ify. Express the degree of
fixation as @, 1, 2, 3 or 4 (0%, T3, 300 T3%
100%  cells unbysed} and record this as the
numerator of a fmction. The decominator & e
reciprocal of the serum ditution (172, 14, 1770,
1:20). Record the end-poini amd any anb-
complementary reaction {igmore mces of
[xstbon in merpretation).

Corods

Each hatch of tests has the following conmols:
{i Serum  asti-complementary  coatrol
{AC) - Test every serum at 3 difution of 172 bt
without antsgen, This checks the ability of the
serum g0 Fix complement by factors other than a
brucella satlzen'ant body complex, i.e. the anti-
complementary reaction.

It shoubd be nated that (a) if the AC coatrol
shows only a trace, this can be igpored, {BY iF
the result of the CFT = "pass™ {depending on
the vacomation status) and the serum is AC m
the 172 dikution, the AC effect can be igrosed
el sl Ly G — & O - pa Y -
retesd, (¢} for all other sera (twse thar do o
“npss® with an AC effect in the control) the
senam must be reteded using duplicae 5
dilisona for coch serum {12 to L1000 The
First set of dikutions is se1 up as for the wsue
test but in the duplicate {second) set. amingen 1$
lefi out, dileent buffer being used matead we
seconed gt then pived the rifre 0F e AC
reaction provided the first set showns a resull
which is at keast 3 dihsbons Sreansr ean =2
second {AC controd) the AC =ffect me 2

ignored, eg

e
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Cii} Megative comrol - st a knows
brisce | l-negative serum inoan idenfical
way to test serm.
Moslive santrol dihite a Knowe
brucell-positive serum L7 In CF
dilwent and store m 1ml wolumes af -
20°C. For wse in the tesd, meelt Tml and
in@ctivate it, Theseafber troal as a fest
srum 10 give secomdary dilutions af
LITS, 1375, 1750, |73 {sensm aoth-
complementiry control). This semam
shauld have an end-point ol 201 50,
Complement tirption controls - Add
02 005 01 ad 005wl of
complement to each of two rows of 4
wells. To the first row add 0.4, 045,
(%, 0,55 and O6m! of dilueet, To the
second row add 0.2 ml of antigen 1o
the fire 4 wells. Incubate and add ihe
hoemolviie systes. Readinpgs a0 cach
caae should be - =ve, I, 1r, 3,
(vl Hacmaolytic system comirol - To one
well add 0.6ml of CF dileent and 0.4
md of haemolytic system. The cells
should pot Ivee in the absence of
camphemeant.
Al the conrols showld be  perfommed in
duplicate except the fest  scrum  anti-

complementary coniral

(1)

{iv)

Afer each reagent has been added 1o the eests
e valume remaining  enesed should e
measured and recorded, This volume compared
with the exect volume required provides a
fisther chieck on the delivery of the sutoematle

sz,

The advantages of CFT elude: (a} The
commslation beiween  infeciion ped  pasitive
reaetion o greater with the CFT than with ogher
agzltination sests (Morgan o of, 197E), (b
Heterospecillc antibodies are kess problematic;
(2] 1t ean differentlate betweon patuvrmal infction
amd waccination reskdizal antibodies; {d) It can
diteet  chranie  infectiom  when masd  geno-
agefutivetion reactiors will be nepative: (e) In

b e

i, i is 8 method of chodoe for both &cute and
chiromle dnfections. The method of eleciion 18
cold flixation at 4°C; (N It & sccurate and highly
wanuitive with Fewaul falee poaltives; (g) 1t doss
not depend an the availability of known and
defined antigen and  gntibodies, All that &
neceasary for the sest to fanction is that antigen-
antibody reactiun should take place; (k) The
tesl i6 applicable o seversl other dissase
oo ifums.

‘The dissivantsges of CkI1 oare; (a) 1 &
cumbersame, expendive and mare inGonverient
f use compared with other serological tess
(w) les uniformity = affecied by mynad of
varinbles and seme of i3 companenis  are
unsinhle, Therelore slequate permanent cantrod
i essendial: (¢} The techniguoes for sefting up
the test vary froem coe country 0 anather and
from one labaratory toe another, The sensibivity
af ke test depends upon the gystems used; (d)
The eriteria for the mterpratation of results and
for the classification of animals into positive
i suspicious akso vary greatly; {eh  is highly
shfleenced hy wvnecimalsos with sdjuvent and
haemolysed serum; () I is affecled by bacterial
and echensical contimimants. (g) The test is
complex, tedious and mnconveneal o use. The
complemant B unstable nnd requires special
storage aed harcliing Fseilities; (b} It capnod be
us=d bo desect 'Ig.ﬁ. and IgE which do nat fix
cornplemesd, 0 b o sudiabile o sketedd
hypersenstivity or cell medisted resctbons. nol
switable where the antigen is 2 toxin which can
lyse the RBCs of the camplement;, (I Some
avian mema du ol i voompdtaat, (3) Antlgcn,
complemen, haemolysin amd RBC wwsl be
earclfully prepared, titruted and standardized
before the tes iz porformed - this is time
q_-ungl-mip-_g_ |:h'.|l-l":!lll et 1QTEY: [l T tost
does not  detect reagents with  incomplele
antibodies amd sometimes egative i early
imfectio i stages.
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Conglutinstion complkmeat ahsorplicn 1es1
(cent)

Conglutinaion compbement absorption lesl was
originalty described by Bordet and Sirenpe
(1509 Stoker and Marmiona (19307, Gulrazai
(1951) wha emploved this 1ol In the seno
diapmosis of infloenza and swine influenrs
virnses respectively. Theresfter Englehard and
Carlize {1955}, Millian and Englehard {1961),
and Sharsa and Lohra {1966]) employed ths
123t in sero-diagnosis of bruceliosis. It & nal o
popular best or rucelioss.

Procedars

The serum ander test is incubated with bracella
antigen, and & known amesant of conglutinating
complement (serum from horse or ¢al of pig:
their minimum complementary doses are 1280,
1:80 and 1320 respectively]. After 30 mimmes
incubation = room  temperatere  {fixson
persod), @&nd indicator system, consisting of a
suspension of sheep red blood czlls and hested
bawvine scram (confaining conglutiain and an
ai-sheep red blood cells amtibody]), s added 1o
tezr for free complement. After incubation in a
waber hath a1 37°C for 30 minates, the tests ane
centrifuged at low speed and read. A known
positive and a known negative serum should be
used as comtnols,

THiferpr eismion

If there 5 free complement prescnt, thal is R
fixntion =nd hince no aatindy in the semim,
the red blood cells will form large irepelar
clumps which sedimem mpidly on reuspenslon
indicating m negative resall In the absemce of
free camsbesmont. fat is fixation and hevse an
antibody, the red blosd cells will feem an
homogenos  SUEpEnsion  on  reSUSpeRSion.
indicating a positive resull

Advomtages of the west ane {a) conglufinin is ndd
destoyed by heating the serum at 36°C for 30
minutes. (b} i gives good resull comparable 10
CTF.

Disadvantapes of the fest are {a) 1the
preservation of eoagluinin is not easy and has
been oz of the drawbacks of the test, (b)
partial conglutinination is difficult to measurne
{e} the conghutinin is difficult to standariise (d)
it i€ cumbersome and compbex o perform.

Supplementary  tests (2-mE, Rivamol, heat
irctivarkon and acadifisd tesis)

“Supplementary test” or "Complementary fest”
have been developed 10 sobve  different
diagneatic problems, sech sy (a} Blimmation or
reduction  of Heterospecific  reactions; {b)
Detection  of  “lmcomplete”  “Unmivalent
astibodies™; (¢} Comrect diagngas of the
greaiest possible number of cases, especially of
chrondc cases which remain hidden, or those of
uncertzin diagnodes; (d) Differentinfion under
specific conditions, of residual serobogc litres
resulting from the disexse {e.g. Fitwia cholerme,
Pastewrella  spp., Framcisella,  Saleceello,
Versinda enterocolitica [X or from vaooinatson
{e.g. human chober, 5. 19 or Rev. | or 5. 45,720
yaccime ).

2.5 amel test (Deutsh and Mostan,
1957 Anderson er af, 196:2).
2-Mercaptoethanoed test (2-MET) &5 a selecve
and quantitative test thal only detects the
of Igl. The test 5 based on the
premises that Igh antthodies with itz pentamer
sirischure ac casily degraded into five simblar
antizenic subunits by the breaking of disulphide
bosds due o the action of cecaln compoends
containing the theol radical, msch as 2-
mercapiocthonol,  coysteing  hydsachloride,
dithiothreitol or Rivamol (Badneivic of af 6d).
The st is thersfore uwsed as presumphive
evidence for the presence of 10 antibodees.

The test is wEud a5 an adjunct to tebe test and
siould be set up Slong skle wigh Serum
Agclaiation Test For 2-ME m=at phemss
show!d nat be uted for the diletion of the
AN,
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FProcedure

A stack solution of T omolsr mercapioesthanol
(ME) is made by adding 6.81m! ME 10 93.19ml

of distilled water. Store n 2 darkened botike @
4°C to prevent decomposition. Make up a 0.2,
malar solution of ME by dihfing the ssook
solution § m 5 with disnlked water before use.
St up bes as for sianderd fehe agghtination
test (Morgan oF af, 19781 1a the frst tabe place
& 1ml of seram under iz to D4m] of 0.85%
saline, 1.5 ml of 0.2 mokr ME (dilution of the
serm s thus 1:100, and in the remaiming tubes
add 0,5 m] of D.B5% saline. Incubate a1 37°C
for 1 b,

Trnsfer 'I;I'.j ml from the s tube imo the
gecond, ndx and transfer §.3md inio the next
tube and continwe a serial dilubion in this way,
discard 0.5 ml from the kst oew fobe. Ado
0.3m] fencella mhortuy anbipen to all tubes and
mcubate ol 37'C for 20 £ 1 hoers,

Fearevprreatianion

Record the degree of ageiohnatton in each ube.
A 4+ represents total azshetimation 3+ equaks
5% apzlutination, 2 + B afuivalenl 10 %
ggglutination and A |+ represemis  23%
secltinatlon. The titre of the serum s the
hi:g]'h'_-;t dilution giving o definite reading of o
leasi 1+, recorded &4 the degres of agghitinstion
(mumeraicr) and diletion {demomimalor). Thaus,
a tiire of 3580 is 3+ azgletination at a dilution
of 180

The test is usually interprefed om the basis of
the differemces betwesn the 1one of the serum
agelutingion test {SATY and thad of ME test. I
the antibody level is loweted by the ME
Lrenimant, mf-.:rg;h;:ll reaction is thoucht &r be
the result of S19 waccination {mainly o
Flil'll]ll,'.'l.ll:l,'.'d:l. A Hire ot 178D before and 10710 2Her
MET rreatnent B evidemce that the omly
mnnmundg lobulin  {[g} presest = 1eM, this
picture  does  not  indicate  iafection  with
Brucelle obortws. I the tore remaing the
unchanged gr increased affer tremtment, thrs

27

indicates that he lg present i5s lpl and
indicative of infecisomn.

Pesitive resles 1o SAT and negative to ME test
may mean beteospecific reactwns, a recent
infecticn in the mcubmion pericd or from a
result of vaceimstson of of ressdual agehstinns
fedlovwing vaccamation with 5. |9, In such cases,
test shoabd be repesied after two o Fve
mamths.

The test o5 of vadee n detecting clvonic (human
and animal} mfections with possible bow titres
0 the agelubnaion el sinte the serum will
contaim either & bigh propontion or ooclusively
|2G antibodies.

Advaniages of the test are: {2) |1 i3 based on
gsimple modifiestion  of  standard tube
agglurinaplen test, in which unspecafic [gG
aptibodies are elmirated; (b) It can pick up
chronde  infections and advanced stape of
infection: {c} K gnves very few false positives.

The disadvanizges of the tedl inchude; (2] [T iz a
show test to perform: (b) The ME is a chemiécal
wHh an unplessel smell; {c) The result of the
iest is affeceed by the seram sample quality.

Heat insetivathon fest (HIT)

Most serolesie tests for infechons diseases are
mH  completely accurate because of mom-
specific rescions. Noa-specific reactbona may
be particelarly respansible for suspect fiters
oiwl. 10 a moch lesser exvent, For miniomuom
renciors fiters of the sftandard tube and plate
agolutinaiten tests (Hess and Roepke, 19313
Hess, 19533

The powmible wse of heai for mactivating nom-
specific agglotimins had been recognised earlier
Jomess { 1927 reprosted that antibady desiruction
prozressad as semperature increased and that
heating at 65°C for 20 minutes appreciably
affected amtibaedy activity. Hoerlein {1933)
reparted that serum of beucella-free swine,
which rescted o the standard iuhe b=st, head



Hale

mnegative or much brwer tioes when incubated
a1 §5°C for |6 hours. Morse e af, (1935] found
two norrspecific Brucedla agzhtimans in bavine
serum by using physicochemical methods; one
agglutinin was heat-siable and the other wos
heat-labile at 65°C. Hess (1953} observed that
the non-specific agglutining of swine origin,
associated with suspect Bruceflo thers, were
inactivated when heated at TEOC for 10 minwtes.

FProcedwre

Perfors the dilstions of serum and antizen a&
was described for SAT. Also allow the antigen
to reach room temperature before use. The
serum-antigen mixfures were then immediately
ptaced in 2 water bath at 65 & 2C for 15
mipmtes: time the incubation afier am initial 3
misutes warming period.  Afler  incubation,
remove the samples and immerse immedistely
in a cold water bath at 18'C for 3 minuses to
ferminate the Incubaticn. Centrifuge the test
:urmphatzmﬂ-rpmhjuimﬂ.mmm:h:
supernatant fluid and replace with Zml of
sodlum chloride solution end read the tests.
Shake each tubs gently and mead the
agplutination  reaction with & filration
allurnaneior,

frerpratiaiion

Ary agglutlsation in the [:25 sevum-antigen
dilation is consadered positive and specific. No
vighle apglutination  shookd be considered
negative of nom-specific

The film of xeglunnated particles will not be
dislodped after vigoroes shakimg in positive
serumn samples. [n case of negative results; the
pnagpiutinated bacterial antigsa will produce &
homogenous  clowd when  sheken.  Gross|y
condaminated or haemolysed serum samples
will produce a siriogy, mucold fype of
gz litination particle.

The advantages of beat mactivation test: (a)
The tesi can be conducted st 65°C for bovine

sera [Amermull of of, 1961); (b} 2t 56°C for
gwine sera [Hoerken, 19350 (¢} The test may
be regative in the early stage of infection and
i old bong-standmg chromie infectins; ey The
test is desigred to Siferentiate specific and non-
specific  agplufination reactions  found
hovrie'swine sera on the basis of the sability
of sera at 65°C for 15 minutes; (=) The test
redaces the pumber of non-specific reachons,
but its efficacy o show infected cages i3 ot
greater than that of SAT. It is of valse in
Jutecting exfly suxges of mfectian.

The main dissdvantage of the test 5 the
necessity for cenwrifuging the samples and
resiapending the deposned cells. The test s
also prone o show prozone phenomemno.

The acid plate (mild ackdified amtigen)
ngplutinytion test (Rospke of al. 1949 Rose
and Roepke, 195T).

Like the cther supplementary tests il i@ also
devised o eliminate or redoce hetercspecific
reactions. At pH 4.0 used for the serum-antigen
maxliEes, agshetiving and IgM are imhibiced,
whereas Tel retain their activity. The test (s
candueted by acidifiang the antigen with acelic
acid, 1actic 3¢k or wartaric acid and then mixing
it with the semmm which acts as 8 mild buffer
syshem.

Procedure

The acidified asfigen is prepared just before
use by adding 0 18ml of lactic acid 1o 2ml of
plate test antigen. One drop (0,03ml) of this
astazen is added o 0,08, 0.04, 0.02 and 0.0]md
of serum. Miv fhe ssrum and amigen with a
olass rod and st the mixhere in a gentle
circulation motien for B munates and then mke
note of the degred of Bpglutination.
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Luiter praliaiton

Anv u“[uthul:iun is faken asx a posifive
reaction, The disadventages of the test is that it
i difMicult 1w reproduce, thus mot bn use for
renitine purposes. The test 8 alse cumbaricme
ginge it has to be performed at seveml pH

v lues,

Hose Bengal plate Test (REBIFT) or card fest
of buffered antlpen test  [Pietr, 1967,
Micodewd, 1967, Morgam ef o, 1969),

Thiz is a quick gualitative 1est of macroscope
apzlutination performed with anly one diluti
and which maindy detects g, but not |
antibodies, thouph there sre evidencos that il
could detect IgM as well (Levieax, 1974).

Procedure for REPT

The test mainly consists of mixing &l
volurnes of aniipen and serom and observing
for agclutinstion after a sassd period of b
The test is performed by plicing one drop
(0.03ml of antigen oa each square of eramel
gtrip or iest card or white tile. Place one drop
(0,05mly of the serum sample gloogside (but
not inia) fhe ankigen. Mix the antigen and
serum thoroughly with tooth pick o sterile
broons stick, Place the enamel strip or tesf on
the rocking mschine (ase band 0 rock the
white Likz) and mix for four mmutes. Foad the
best by examining for agelutination in a good
light. Remdmir i5 wsually Facibiated when the
mixiure is observed ns its flows away from the
operator, With some sera, agelutination 1akss
place almost immediately afles e Serudn and
antigen have been mived wheseas, in other
cases, npglutnution i delayed until the end of
e fowr minube period.

LR TR ST M

The results of the RBPT are interpreted as
gither: negative { - J or mo agolutinathon;
positive or any degree of agglutination. Positive
reaction is also considered ns eithor “woak” or
“strang” sccording o the  degres  of
applutination.

281

A known positive and negative serurm shoald
be mcluded in each day's teses. Wash ibe
eramed strip amd white tle well snder running
lap waber, dry amd rnse. The test carcls shoald
bex discarded after use.

MNiwe

* RBPT may give [Else posstive reactions
{Alon of of, 1973), but # is use=ful ns 2
screening best because it is rapid and simple o

pertonm.

* REBPT give fow Exles negative reachons bul
comparison  with  other  serologecal  festy
supgpesls tkal B pives many false poaitives
(Micoletts, 1967, Mosgan €l al., 1969). Resxheal
antibodies after stmin |9 vaccinstion are
bebieved (o cause these false positives.

Cards pesd

Thes wiiliaes serum or plaama asd a bufTered
aetigen which rescts with Igll antibadies. An
opticnal  microbleeder  coniaining  phyto-
hemagplutining {lecting} or bepann is used to
pradece plasms or 8 Brewer Plasma Collectsan
Coard. All comporents of the btest kit are
disposahle.

Frocedure

Place approximately three s frve drops of
blood on to the Brewer plasma collection card.
Collegt  the plxma  produced by the
sgplutination of ervibrocytes by & capillary
pipetie, (W) ml of plasma (or sernem mey albio
be wed). Flace 0003 md of plasme or Scrum or
blod ondo the "lear Gap” e of the card and
ackd two drops of anmtigen o it Use ihe
applicator stick provided m the kit to mix the
plasma {serum or blood) add antigen and rock
the card {on & rocking maching) ar by hand,
forward and backward conbinously for four
m nLbes.

The card teal han been modified by Luchssnger
(1972) by performing the fest om a dense
peliystyrene plates diveded into wells, Serum



(ELO5mI} o antigen (0025 mi) are allowed 1o
mi thoreeghly i the wells By chaking for d
minisies 2 rooen Wemperature. Antigen i alo
prepared i buffored diluesd o mcrease s
strempth, The madified test will also glve falss
positives where ankmals are vaccinated.

Imterpretaiion

Record the resull as chiber (no sgplutinalion),
that s a umiform homogescoss distribution of
antigen) of positive (presence ol large or small-
prained agghatinalion}.

The advamtags of the test are (a) 1 1S handy,
rapid and can be performed on slides, cartds o
while ceramic tile; (b) 11 cam be wsed as
sereening o definitive test for  boacollosis
eadlication  of control program; () [ 18
positive before other main or supplementasy
bests are conducted; {d) N dewects the same
antipen ns complement fixation test; (2) The
Rose Bengal stam does nof imerfere wilh dbe
sercdogical reaction. Stains such as acridine or
tri-phenyl-methane can also be used (the
apecifedy of the test pH of the antigen @5 the
mist eriticaly, (N A poshiive reaciicn (o (ke
buffered antigen Indicstes that; (5 Iph, ane
prasent in the serum o plasma; (i1) The animal
ig & potential shedder and is  theredong
dangeraus o the health of the herd/flock; (i)
The reactor shauld be lsolated or elimannbed:
(iv) The Bolation of Brecella sp. from the
secretiont or lissues of the animal in goedtion &
highly prohalle,

The disadvatages of the fest inchede; (u) Thernes
|s no classification for suspicious cases; (b) The
reacding  indicates mainly the presonce o
sbsence of brucella g6 agglutinins; (o) Animal
vaccinated im adulthood reacts with the Best
resulting in ower condemnation or  false
posiives animals.

Antiglobulin test (Cobmbs  or icemmhee
antihodies or blocking satibedess
{Maoreachl 1911; Coombs, 1945)

Exengive wse of the anti-globulin tes e *
polyvalent ant-globulin rengent, has s mm—he
by Cunningham (1967, 1968, 1970) whes
investigating seralogical responses o Brmoeds
abarfus Srain 17 amd 435/20 vaccines. ln mam
the anti-globulin st using mone-spesifc -
immunological sera wos used by Kerr o o
{19464k} o the dingnosis of dhronic cases of
human brucellosis. These workers found mom-
apglutinating antibady activity assecialed with
Ipi ancl IgA.

The principls for the reaction was described by
Moreschi (1911) amd developed by Coombs
(1945) 1o demomntrate the presence  of
meomplete antibodies for eribmocyies.

Incomplete antibedies are mamly of classes
lgA and 1g. Althcugh  these  antibodies
become attached io bomologous <ells, they do
wol agphitinate them. The two stapes of the rest
are;  (ay When the specific  incomplots
amohodies attach themselves 1o the astipen
srigitating the primary complex, but the
reaction &5 ol visihie. Antibodics  remain
atached 1o the membrance even  alfles
centrifupgation andl re-suspensbon {i.e. washing
of the cell) to remove non-ahsorbed serem
proteins; {b) Then the specific antibodies
atinched o the cells belave as antigens n the
renction with the specific antiglsbulin serum
for the speches: this results in an agghutination
observeble reactiom, The serum nol eescling
during this second phase s considerad o be
free from imcomplete antibodies,

Materiais

Anti-species gamuma-ghobalin serum s prepared
commerclally by imjecting  rebbits  with
antigenic serum proteine of the species im
gquestion ¢.g. bovine, sqaine, porcine, human
efe, Serum Trom these rabbits will cominin the
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required pamma-globulm, bt 1t has 1o be
standardized before use using cheguer bBaard

titration against a high antiglobulin titred seram
(wiih an SAT of 2100 Ten dilutions of this
serusme are used between 1010 and 1050290 in 0.5
phenal saline and 6 dilusions of amispecies
gnmitin-globulin between /S0 and 10600 in
saline. The SAT is therefore mpeated 6 times
(a8 mdicaied below), A known negalive sersm
1% aleg el as a conbrol,

The highest diluiion of arde-species gamma-
globulin © give a clear or sodden ond-poin
reading is chosen as the warking strength. An
examph [t ilwmated below from which it will
be seeii thal the andl-species globulin ghoulkd e
mied ar 1400

Procedure

Perfrm o serum agghitinaton resl amd recosd
andl test resuli in the usual way. Take the twbe
comtaling  the highesi dilution of semam
showing agglitinatiosn and three subseguent
pabes, These 4 tabes ore used m the fest, and the

odhers are discarded. Centrifuge the fobes wl
2000rpen For 30 minutes. Invert the mbes and

discard the supernatant fliid and resuspend the
sediment cells in O.6ml saling and recensrifipe,
delay may aflowed the cells o be ressspended
Besuspend the remaining pellet in Iml D.86%
saling wsing a vortex mixer, Repeat the progess
of ceptrifugation once more and resuspend the
peller En D5md of amli-species of pamma
globulin (eg. if a bovine seram is under fes,
use anti-bovinee gamma-globuliny. Incubade for
20 hours at 37'C. Resd the tests a5 described
for the mercapioedbano| fest

Inclinde a kigh anti-globwlin tire Bovine semam
in each batch of tests on bovies samples as o
positive comtrol.  After  centrifaging  and
washing, the anly soluebde components left in
the tube should be amiboclies which remain
aitached do the antigen (Gell amd Ceombe,
1968), LUpabsorbed proteing will be wished
away in this process, leaving the malfermed
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aptihodses to combine with rthe anti-species
globulin,

Hadju (F95R) In Crechostovakla modified i
test by inectivation of serum at 70°C for 10
mimutes Lo incrense its specificity and eliminate
heterospecific thermolabile antibodies. The first
phass scubation 5 also reduced to two |weers.
The dissdvamiages of this  peocedure of
mo<dified anti-globalin test s that it has a high
gpeciliciny thus resulring n over condemnation
pf animals for siughter,

Adwvantages of the test are: (&) IL 15 sensilive
and specific for chronic aml acwle cases of
brucellosis in humans and  mnimals  (b)
Recommended particularly for epideminlogical
sarveys, siace It can detect chronic infections
and incomplete antibodies in endemic areas and
In suspected cnses of progressive bmccllosis
with negative reaction in sero-agelutination; {c)
[t produces few false negative reswlis; (d) I Qs
sddwisable for use where brocelosis inchdence is
chromic and veccinpdions have nog yet been
performed.

Disndvantages of the test mclude: (a) It has a

serionis problem of intemuretatian in vacemated
mrimmals  (Weidmann, 19911 (b} The
antiglobulin should be specific for the species
of the problem serum (homan and andmal )y andd
can be prepared i rabbil or goais: (e The s
i3 keboricus. The first stage is performed in ube
and the secomd stage @ither i fube o plade; (d)
Careful washing of the primary antigen plus
antibady conaphex 1 essential o eliminare all
free, mon cosnhined |:|-|'-|.|-I:-:in5I which coubd Block
thes renciion,

Indirect haemaglatinntion test (THT)

Indirect haemopglutination has been npplied for
the  deection of brucelloss I man  and
domestic smimals by woarious  investigabors
Brodhage and Fey, 19349, Freeman, or ol 1935;
Becht, 1958, Daker oand Wilsan, 1963



Vershilora, 1966, Diaz & of . 1967; Le Gamec,
e of, 19%6%; Corbel and Dhay, 1973).

Procedure d
Colbect defibrinated sheep blood and wash
three times with FBS (pH 7.2) a0 4°C (2000
pn for 15 minwies). Transfer 0.6ml of the
waihied cells o MocCariney botthes and
resospond @ 10ml FBS and then add 10ml
tannic acid solution (Smg/50ml in distilled
water). Min well and incubate a1 37°C for 15
minuies in a waler bath. the: comtents
&t 2000 rpm for 5 minules 3t 4°C o pack the
cells. Remove the swpermsiond flwids and
resuspend the cells in 20ml PBS and rewashed
af 20000pm for 15 mimutes at §°C, Remove the
supenatant fluids apd resuspend the packed
cells in T0wml PBS. Set aside sommo bottles 1o
provide wnooaied el for  combrols  and
stpaptions. To the other botlles add anciber
10ml of PBS that is 2 total of 20ml coataming
the antezen (20me/100ml of Brecella culhare)
and mix gently then incobate thw contents at
S7C for ) minutes in 2 water bath with
Froguaen shakang of the botihe. Afier incubation,
centrifape all the bottfles st 2000pm at 4°C for
15 muinutes. Remove the supernadamd flusds and
respspend the packed celk w 20mil of PBS
contammg | per cent of inacfiveted amd
abmnebed normezl rabbit fnormal rabbit serum B
aciivaicd st 56°C for 30 minutes). To 2ml of the
rabébvit serum add 0.5mil of the washed sheep ned
blood cells thal i cell abzorbed with a Gissnter
of its wolume, [Whaie the sbsorbed senom in 100
addmg Tl scruma 10 %m] PRS and stone af
umtil ready for wse. Rewash oells three
teme: with the sensm saline before uze. Finally
redupend the: cells in S0md serum saline after
the Lt wash fo give a | per cenl suspension
residy for use m the test,

Turation

Amy apgluiinins againsi the sheep cells wene
abspited 1o prevent cmor due 10 sos-specific
azzhdination. This is done by dilating sera 1 in

10 with a | pewcent suspessaon of i bl
ancodied cells incubased &t room Semperatue
for 1| hour with freqecnt shaking before the
gells were removed by centrifugation Make
double dilubions of the absorbed sera m 0. lml
volumes in WHO plastic plites Prepare e
extra weldl with the 1:10 dilution o serve a5 2
controd o which uncoated cells will be added o
ensure thal all moen-specific agelubmin bl
heen rempvex]l To ench of the other wells aald
0.1 ml volwmes of coated cells. Shake the plabe
pently, cover with amother plage and plece on 3
Mat lewel table overmight before readms the
plsic.

Interpretation

The: end pomt of the settlmg, paticras 5 2ken as
a neal round bufton at the bosom of the well
The control well is wsed for comparson. The
15t is highly semsitive and vsually gives higher
utres ihan the other diagnostic echnigues.
False posilive has been observal i\ oon-
infected animals wvaccinated with Strain 19 or
with vaccime 4570 with cdl adjuvanes.

Milk ring test (mri} {Fleischaner, 1937)
Thl:l:ﬂﬂdﬂ'ﬁbl:lh-ﬂctﬂtlrpmnf
Burcells agghitining in milk, Investigators o
Nermark and Sweden sacceeded in developang
the fest to its preseni fevel of sensitivity, i has
Been med for roulime checking of certilied
hrucella-free herds and a3 well a3 for detectmes
infected herds im the eradication prosrmme

Benwdsen and Wood (1950) developed vital.
sizined antigens for milk ring fest. Roepke and
Associaies (1949) sdapted the test o cream
sampdes and 10 this way moreased 1% ange of
wsefalness for feld examinatioss.

The antzgen for the mmilk rmg test has 2 packed
cedl volume four per cent and a pH of 40 K =
sained with hoensstoxylin, which = be
substitted by viber tetrazslium s, althoush
the resule ane heas sstiafactory. The antipen bas
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n greater sensitivity due o s low  cell
comeentration and has no buffering capacity.

The test is performed by adding a drop of
antigen b Iml of milk in o narrow test fube and
iscubate af 37°C for onc boar, In the reaction.
the haematoxylin stained Brucella cells are
apglutinmed by the milk bucella aniThodies.
The antigem-antibody complex celbects on the
surface of the fat droplets and B carmed with
thee to the top, thereby producing a viriably
doep purple bluish cream Yine or g according
b the intensity of the reaction.

Procedure for MRT test
Milk samples 1o be wsed should be stored &
A% for at least 12 bours past-colbection.
Rumove the milk samples and antigen from the
n:ﬁ'ij;mmmﬂhmmlhhmrh{umm
1 fior ene bour before seiting up the
tests. Gently mix the milk bn the sample tubs to
ersure homogeneity of the cream, Place 1.0ml
of the milk im & namow test whe 0 give 3
column of milk abom Icm high Add 1 drap
{0.0%ml} of milk ring test antigen by holdng
ihe dropping pipeme vertically above the ted
whe. Gendly mix the conlents within one
mimete of adding the antigen. Place in a 370U
mcubator for 1| hour. Record readings as
ndicatod bedow

Mote shouald be made of mmy loas of
Blue cobour from both the cream and
milk cobumn, I there s insufficient
crgmm, as shown by the presence of @
shin, bhue line at the top of the milk
cobumn, the sampbe should be retested
by resubmitting the sample 10 fest &
described above but add 4 to 5 drops
of crexm from a known MET -
negative milk sample jus  belore
odding the amigen, ("Megative™ cream
could be obtained by pooling MRET
pepative milk samples and colkeciing
ghe gravity crenm).

The test can also be comducted using
250ur ssmiple of well mised milk onc

{1

fif)

K) Fiulk tank milk on the fum,

b} Can milk @t creamery
receiving pland.
e} Can milk on the farm,

In testing the can milk an the: farm, stir the milk
vigorously with the sampling dipper at several
depihs for a1 beast 10 seconds. Then plunge the
dipper deepiy up and down ar least six Limes
and then empty the content. Finnlly take sample
form well below the surface af the well-mixed
milk and transfer into the samphe tuba,
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An assessment i omade by comparing the
imtensity of the biue colouwrtion in the cream
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aned o blue cream ring @ 4+ positive, Between

Any reading from = 1o+ is comiddercd a
reaction to the MET. Only a negative (<)
reading 8 considhered 0 negative reaction 1 he
MHAT. For the purposes of the eredicalion



scheme any degree of posttive reaction must be
investigated further.

Whey agglutination best :

Cemfrifiage the milk sample at 1000pm for 10
mintes and then collect about 5-6ml of the
defunied nvilk ander the ercam laver, Add 1-2
drops of rennet 10 the defated milk and stand
the mixtare overnight al room femporsiune or
incubate at 37C for 1-2 howers. Cemtrifuge the
clotted milk at 700drpm for 10 minutes and
collect the clear whey, Subject the clear whey
10 a tube asplhnination tes a5 foe senem esing 5
percent saline as dilsend in order i reduce
prowanse effect.

Iarerparetaition

Any reaction at 4710 (Hhuh o over 5 wsuaally
considered as indicatrve of mfection, The test 15
: L when dealing with problen animals
The 1est is bess affected than the MRT by non-
specific factors but R is nlso moch  less
senaltive, The test is mdicated a5 an adjunct o
other malk tests (MRT, MRT dilution, Caliune)
ar where, for instance i cases of mastitia, it is
mod possible 1o do an MRT.

The test is piTected by: (a) The fix coment af
the milk and by the size of the fw plubules as
both influence the swee of the Bt laver afier
standing (Gill, 1970, Morgan e of, 1978 (b}
Incorrect samplng, leading 10 excessive oream
or insufficrent crsim contenl will affect abaly
to read fhe test (Rocpke, 1950, Morgan of ol
|978Y. Excessive shoking will adversely affect
the creaming ability and hence the 1est (Morgan
gf f, 1978 () Excessive heating e.R.
iemperature abave 45°C for over five mimues,
will lemd to 2 decrease in brsccHa antibody
coatent {Morean ar of . 1978): (&b Time and
temperature of stormge Milk saengles stored o
1'C oore suiable for testime withoot much loss
Ir thire for two weeks, Siorage at higher
emperatures for longer perinds causes a serous
jass of antibedy {Morean er of, 1978 ()
Iner=ased solume of antbper decrenses the

sensaivity of the tost amid therefore scoursic
measurement of anfigen b csentianl (Morgan .
al, 1978).

False positive reactions may be given:

a) From fresh mifk tested oa e day of
collection which wasually disappears  affer
refrigeration (samples stored al -20°C or below
also give false reactions) (Morgan o al., 197R);
(b} The presence of calastrum: (¢ Milk fram
animals i the drying off periad; (d) Mik from
animal with mastitis; {e) Not every brocells
infected animal has wdder infections and this
cun lead to a false negative resction, iLe
negative MRT bat possible blood serology
(Moore, 1951; Morgan & ol 1978) ()
Vaccimted animals with 5,19 (Gilman, 14950;
Migeoan o al, |9TE)

The advaniapes of the test: (o} The test is wseful
in locating, infected or potentially infected herds
a5 well o5 in ensuring that brecclla-iree herds
remam st (1e. il 8 & perindic screemng lest)
Morgan o af. 1978); (b) Test could be
on whobe milk and whey or cream
(Huanter, 197%; Farrell and Robertson, 196E)
) 18 can detect mailk-brucellae antibodies,
Disadvantages of the test mclude: () Th fes is
only possible on Iactating anmwals; (b) 1 is very
umeertain &1 an individun! animal Tevel; (o) v
oaly applicable on entire herd, and W will vicld
a rough picture of the staius of infecteon: ()
ihe test cannd be dome on balls, dry cows
heifers and beel herds for obvious remsons,

The anamnesiic lest

The Anamnestic test for bovine brucellogs was
developed by Tacken (1964) as 8 means 10
deteet latent brucella mfection im hetfers tha
were serologically negative using conventional
best, The basis of the test is that infected canie
will mounl a secomdany or anammesiie mmiibody
response o the ingection of brucella antigen,
wherss non-infected cattle wall develop =
primary response. An amanneslic response s
detectid six 10 twelve weeke after vaccinution.



i ihe amtipen usaally wsed in fhis  test
{Commgham and O'Connoe, 1971}

This test will be appropriase among MNigeran
nomadic passoralists where the application of
conventional  eradication  methods  will b
extremely difficult bocause cabtlo camnol  be

mustened for testing amd therefore an
alternative mothisd has 1 be developed. The
test if perfected will result n cost wavinps
associated with avoidance of mustering and
besting, the shorter time required o cradicate
brucellosis and probably a redection in the
mumber of cabtle shaughtored 2 reactors, The
jest will slso identify infected cattle m all ages
likehy 1o be examined and in both pregramt and
misr-preznant animesls,

Frocedore
Collect blood from animals o bo moculsled
or e vaccimaion wiih 458 vaccine and
npgin & 6, 44 and 68 weeks alber waL | Pt N,
Then test the sera collected with Rose Bengal
pest, complement fixation st and the i it
besemsnlysis test. The prieciple of the test is that
administration of the vaccine will stamubale the
appeamnce of complement fixing antibodics m
eatthe infected wiih Srewerfa offaniams that are
CFT mesmalive af the time ol vaccination

At pareian o

A positive resull in the Rose Besgal fest is any
degree of agplutinalion o deteciable ‘rimmang’,
i the CFT @ tilre sreater than or equal to 4 and
& the indirect haemsolysis WS a feaction greater
dhan 25 pereent lysis af o titra of 8.

Advanimpes of the testoare: (o) 10 will detect
Else nesatives: () It b5 used for antibody
analysie following Brucclla sborus 4520
viccnation,

The & of the sk imclede; (a) It
mny have o high (alse positive mie; (b) 18 can
be performed routinely bt onty mouse when
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Lymphoeyle-stimulation recovery fest
Hencella aborins soluble antigen mduced &
sigmificant lymphocyte-Stimukation  Kecovery
(LERY im Iymphocytes from cattbe infected with
a feld strain thas in lymphooyies from callle
nfected with Brwcella abores Stain 19, and
this difference may be due to the pshogenicity
af these strmins. Hr ohorfus 5. 19 18 o less
virulemt arganisms fhan s e feld strom.
Therelore, # & possible that the Feld srain
maultiplies and seesitises a langer popuiation of
lymphocyses than do 5. 19,

Strain 19 also muokiplies bul less so, and
becomes bocalized in il wdder moa Few
vaccinted cows and does nol invade ns many
orpanise as do febd sorains. It has secn @
reported that residunl |ocalization of 5, 19
grepmisms  oceurred  after  immunization  of
cattle, imvolving mammary glomds mainly and
il et sgpread or involve the reprodective tricl.

Frovedurs

The difference in LSK {or in viiro (SK) kst
berween cattle infecied with filed straim and
ibose vaocinated with Siriin 19 vaccioe ooald
be utilised &= an pid o the deagnosis of
beucelbosis i cartle i properly stadied.

The lymphocvies Foe the test are chiained by
allowing the  red cefls o sediment  in
beparmioed  blood  and  the eotleching  the
keucocyte-rich plasma, Toe lymohocyies are
separied  From  this by ey pemik
centrifugation through a  density  gradent
prepared from Ficol, The [mphocytes s then
cuhtared ¥ e e af
phytobiaemaegglutinin (PHA, an exirct oo e
beans of Phaseoins wdgaris, the nanser bean,
dhat also hers the abvility 0 agglatinate ned biood
cells) or the antigen being investigated



Trarerprevtativur

Assessment af (e resulis can be nexle by
stommng and counting the number of cells that
kave translesmed after three days in colmre, A
betver averlvod is fo ald sritisted (HY thymidme
W the risses culture fMwid. This radionctive
DMA precursar is incorpsimted into oolls when
ghey prepsire o divide their oo levs, ARer short
mcuhation, the cells are separated from the
culture medwem and the pmount of radionctivily
n theiv nucki is measured. A dosibling of
uetivity over thal Townd an wnstimilabed conrol
cells s considered 10 constilule a positiveg
FUSponse,

Enzyme immunoassay {EIAS)

With revolulionary Irends o scwence  and
echnobogy E1A was bomn' for bodh antibody
aned andigen detections, Eneyme sminiuncas Sxys
(ElAs} can be defined as  quantitative
mininabogical  procedures  in which  the
antigen-antibody  reaction s moniared by
enryiye measurements. T use ol eneyines as
mnmunochemical  labels w0 place  of
radicnuclides hor we i compelilive bnding
assays has repored ElAg wre among the most
rapadly  developing of nomeisotope  methods
emglayed  in the  research  amd  climical
lalsaratory for dingnosis. Theee are twa iypes of
Elfg - heseropeneeas ail hamogencous, In the

boterogencous  ElA., s ashisens-amitbody
anberaciioa  moslulates  the  activiey of ke
EMREYIE.

The classification of LiA, is based on: (a)
which reactant & determslmed e amtboen o
anfibody: (b wihich reactumt i labelled, (e}
whether compolitive  of  pom-compeliiive

methods nre psed. {db which methed  of
separatican of Bownd and nse redci@nis is used.

The adviminges of ELA, wchmigue include: (a)
[t is highly specific amnd sensitive than the
corverndsoal mechods: (D) Senakive assays can
b developed by the ampdifeation elTect of
enEymes. (¢) Reagzents are relarively cheap and

can have o long shell= lifes (dp Mubuple
simaihaneous nssavs can be  developed: (o) A
wide wvarkely of assay confligurations con e
developed; (N Inexpensive  equipment  ang
widely ‘available; (g} No radistion hazards
occar daring labelling or daposal of wastes; (b)
Adspeabde astomation can be developed; (h) T
is very sensitive and good for detescting latent
carriers andd meomplere antibodies: (i) | cen be
usedl as control lest in brucelbe-free ancas and as
survey test in arcas where na vaccination haove
been performed,

The disadvantages of ElAs pechnigue mclude:
{a@) The Measuremenl of enzyme activity can
be more complex In some cases, (b} The
enzyme aclivity may be affected by plasma
cxnmtituemts:, (e} I B pod a5 sensive &35 raden-
immunesay,  (d} B reguires compelex
smmmuncchemecal reagents for lorge  projein
molecules; (e} In some case the test is severely
affected by vaccination (of ELISA, polvclonal
amsbodics 5 m use) bat vaccimes titre are
detectable (if ELISA, maonoclonial antibodies
are i mse); () The st can not be performed

roditane |y,

Procedwre

A vpleal radioimmunosssay 5 sel oup as

follows, Add 50ul of the reagent stated below

i palvetyrene twbes ia the following order:

1} Albumin diluent - this is made by
addmg boviee albumin, 1o PBS af a
concemration of Smg/ml,

4| serum (diluted 114 in PBS) o  [u,
standard {dilated In PRS) o PAS.
(lgdsg, beGy and lgM were purtfied
[risen Beovwine sera posilive lo the CFT
and  their purity  and  idemisty
arnbdishad. Lahel I
immunoglobuling with odine = 125 by
the loctopermxidase method. Specific
activitbes ohtaimed will be in the range
014 witug. The percemtage of coch
immumogkabulin preparation dircesed
specificalty againal Bracella abartus is



Hale

estumaed by slsorbing radiosodinated
antibody oo excess antigen. This s
colbed tha: Brucella-specifc
percemiage. Prowin concentration s
esdiented by the mecthod of Lowry er
el (1930 wsing 3 commncrcl
pecghiatien of beviee mmmneobulin
o a slandard. Usmgz  1he  protein
conenireison of  Brocella-specifc
anibody Im cach preparatios is then

cabculalad

3) ("1 IgG, (diksed a0 aBbsmin
thiksenit ).

) Wash antesen ctomdordszed Brocella
aborfes  a=elubinslsn  GOSCHIMMIE

wash by cemmifizoation and dileled m
scdiam  phosphate bidfered  salice
(01 16M phosphate. §.1 390 chboricel
pH 7.2 (dilded in PBS) or PBS
Rephcate wandard curves foor o sax
limes, usimgz Gpicaliy 200 wn of
specific 11} 120, and add

amfzen ar & Jdrhetscn of 12300 Ssandands
coveredl the approximadc ranse 100= 10000 m
of spcific sl & e paint with o
urikabselbed amtibondy most be anchidsd A Zero
poid  comrol,  willosl  aefemen coukl  be
nchuded bl & pol ossomtial. Assay  aera
duphicate without vissirals,

Cap 21l ubes sl mewdae ® 37'C overnishe
T cach mhes sl lml of albemwin diluess
between © and 4°C amd comrifuze e tubes
immesdiateiy 2l {000 Gor L8 mmiebes i1 40
Them place the fulws i an ioe bath and remose
the supenatants s guick v o5 possible, Coard
precapitated  cadlssctivity in o well-npe
scimtillugiom ooumier.

Teaborpwwtindinmer

Head the seram beveis of (200 Sman the standucd
corve. The wvalee oblsned ffom 1 serum s
pccepied il the duplcate commls aerved withes
1% of their mcan, where bodh duplcades [ax
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outside the working ransge of the standaed
CUrwT,
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