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The Tube and plate agglutinatiou test have 
been the standard serological pr(x~edttre for the 
diagnosis of brucellosis since the iuception of its 
serology (Davies 1971; Coutini et al 1973), au)d 
these tests have fttrtl)er lx;en endorsed by Brown 
(1974), Oon)e❑ u)d Waghela (1974) and 
Stemsltorn et al (198.5). In this study Standard 
plate Test, Standard Tub(; Test, Rivanol Test, and 
2, Mercapto Etlutu)I Test were used for detectit)g 
the presence of brucclla antib(xlies iu the bloexl of 
cattle and buffaloes in Peshawar district of 
N.W.F.P. (Pakistan). 

Materials and Methods 

Serum collection 

A total of S00 sertun sauuples from Cattle, 
and Buffal<xs of both sexes (Table l) slaughtered 
at Peshawar abattoir, and 500 serum saunples 
from attitnals (Table 2) maintained in the precinct 
of Peshawar city were t~.sed as a Soltrce of Serlu)] 

samples for this study. 

Table 1 Atun)als livu)g in and arotnd Peshawar 
city 
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----- -----I ~ 
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Table 2 Aniutal slaughtered at Peshawar abattoir 
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Antigens 

The bntcclla abortus plate au)d Tube test 
at)tigetts, Rivux)1 antigen, at)d 2, Mercapto- 
ethanol u)tigen itnported frot)) United State 
Department of Agriculture (USDA) and National 
aulllllatlti Diseatse Centre (NADC) were ttsed. 

Serological work 

The procedures of Brown (1974) were used 
for Stautdatrd plate, at)d Standard Tube tests, 
whereas Rivanol au)d 2,Mercapto-Ethanol tests 
were done as described by Hafeez (1985). The 
procedure en)ployed for 2-ME test was as shown 
tx;low. 

Scrum samples measttring O.OBt))1, 0.04m1, 
0.02n)1 au)d O.Olml were taken in fottr separate 
test tubes, m1XCd with In)1 each of O.1M 2-ME 
au)d brucclla amtiget)s in all d)e fottr test tubes, 
at)d incubated at 37°C. After over night 
incubation the tubes were observed closely for 
agglutinatiou agaitut a dull black back grotnd 
with light coming from behind the tubes and d)e 
degree of agglutination were recorded as follows. 

a. Complete agglutination and sedimentation 
with 100%n clear supernatant  ++++, 

b. About 75% agglutltlatloll at)d sedimentation 
with slightly cloudy supernatant _ +++. 

c. Approxituately 50 % agglutit)atiot) and 
se(lin)cutation with moderately cloudy 
superuatatrt   ++. 

d. If 25% of the orgatusm clumped and the 
supernatau)t fluid was cloudy    +. 
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e. When is no agglutination at~d supernatant 
remains cloudy.   ve. 

Results 

In this study, a total of 1000, serum samples 
inclu2du~g 500 cattle, at~d 500 bul'fakx;s were 
ex<miined for the evidence of brucellosis by 
Standard Plate Test, Standard Tube Test, Rivanol 
Test and 2 Mercapto-Etlianol Test. The sera 
giving Positive reaction by different tests wen 20 
(2.0%), 16 (1.6%), 163 (1.3%) and 9 (0.9%) 
respectively by SPT, STT, RV and 2-ME Tests 
(Fig:A). 

Fig. A 
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SPT -Standard Plaro Test. STT - SruulardTuhe Test. RV -
Rivanol test. 2,ME - 2,Mercapto-Ethaturl test. 

The incidence of brucellosis ut 240 healthy 
live cows assayed were 4 (1.66%), 2 (O.R3%~), 2 
(O.R3%), and I (0.41%) Proved positive by SPT, 
STT, RV, and 2-ME tests respectively. While this 
incidence in 240 slaughter cows from Peshawar 
abattoir examined by these tests was recorded to 
lx: 3 (1.25%), 3 (1.25%), 2 (O.R:i%), and 2 
(O.R3%) (Table 3). None of die 20 bulls included 

in the study was fowid Positive for brucellosis. 
Out of 240 live buffalcxs examined 6 (2.5%), 4 
(1.66%), :i (O.R3%), turd 1 (0.41%) were Positive 
for brucellosis by SPT, STT, RV, ~u~d 2-ME tests. 

In case of 240 slaughtered buffaloes the 
Prevalence of brucellosis by these tests wa.5 7 
(2.92%), 7 (2.92%), 7 (2.92%) attd 5 (2.09%) 
(Table 3). All the 20 bulls (l0 live and 10 
slaughtered) wen negative for bntcellosis by all 
the four tests. 

Table 3 Brucellosis in female live and 
slaughtered animals 

Spp. No. 
of a<timals. 
Testcd II
---....__—_.. --f-- 
Cattle 

~ SPT 
~-------

+w 

—____ 

STT RV r 2ME 

(Live) 240 4 1.66 2 0.83 2 O.R3 1 0.41 
(Dead) 240 3 1.25 3 1.25 3 1.25 2 0.83 

Buffs ---------------
--------- --a--

(Live) 2R0 6 2.50 4 1.66 2 O.R3 l 0.41 
(Dead) 240 7 2.92 7 2.92 7 2.92 5 2.09 

The disease was higher in live cows as 
compared to slaughtered cows, while this was 
found higher in slaughtered buffaloxs thin live 
<utiutals. More common in buffaloes than cows. 

The sex based comparison of Prevalence 
indicated that out of 4R0 cows and 20 bulls 
examined for brucell~nis 7 (1.45%), 5 (1.04%), 4 
(O.R3%), attd 3 (0.62%) cows but no bulls were 
li>tmd Positive by SPT, STT, RV and 2-ME tests 
respectively (Table 4), Similarly none of die 20 
huffalcxs bull was positive. In the case of 480 
huffalcx;s subjected to various scruting tests die 
percentage of pcnitive animals were 13 (2.70°I ), 
I l (2.29%), 9 (I.R7`/~) and 6 (1.2%) reslx;ctively 
by SPT, STT, RV and 2-ME tests (Table 4). 

v 
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Table 4 Sex-wise sero-prevalence of bntcellosis 20 (2.0%) 16 (1.6%), 13 (1.3%), and 9 (0.9%) of 
brucella Fx~sitive cases (Fig A), While Fig B and 
C shows the brucellosis in healthy and 
slaugluered buffalcx;s and Cows. 

nl atumals 

Spp. Sex. No 
of animals. 
Tested 

SPT STT RV 2ME 

+ve % +ve % +ve 9~ +ve % 

Cattle F. 4.80 7 1.45 5 1.04 4 0.83 3 0.62 
M. 20 0 0.00 0 0.00 0 0.00 0 0.00 

Buffs .F. 240 13 2.70 11 2.29 9 1.87 6 1.25 
.M. 20 0 0.00 0 0.00 0 0.00 0 0.00 

F=Females. M=Males. STP (Standard Plate Test) STT 
(Standard Tu}x; Test), RV (Rivanol Test) 2,ME 
(2,Mercapto-Ethanol test). 

The age group relation-slop of brucellosis ui 
buffaloes observed that out of 400 buffalos aged 
above 4 years 13 (3.25%), 8 (2.00%), 8 (2.00%) 
and 6 (L.5%) were positive by SPT, STT, RT and 
2,ME test. The sero-positivity in 400 cattle (above 
42 years) was 7 (1.75%) 6 (1.50%), 5 (1.25%) 
and 4 (1.00%) respectively by the afore said 
tests. Whereas 100 cattle and 100 buffaloes below 
4 years of age were all negative for brucellosis 
(Table 5). 

Table 5 Age-wise sero-prevalence of brucellosis 
vi animals 

Spp. Agc. No. 
of animals 
group Tested. 

SPT STT RV 2ME 

% +ve ~ +ve ~ +ve % +ve 

Cattle .O. 400 7 1.75 6 I.50 5 1.25 4 1.00 
.Y. 100 0 0.00 0 0.00 0 0.00 0 0.00 

Buffs .O. 400 13 3.25 8 2.00 8 2.00 6 1.50 
.Y. l00 0 0.00 0 0.00 0 0.00 0 0.00 

Young (Y) up to 4 years. Old (0) above 4 years. 

Efficacy anlong various tests 

Fig. B 

SPT - Statulard Plate Test. 5TT - Standard Tube Test. RV -
Rivariol test. 2,ME - 2,Mercapto-Ethanol test. 

® LIVE ®suuc«TErrco 

SPT - Statulanl Plate Test. STT -Standard Tube Test. RV -
Rivanol test. 2,ME - 2,Mercapto-Ethanol test. 

Discussion 

A total of 1000 serum Sa111pleS, collected A comparative study of the use of four 
from animals were subjected to four serological different tests to detect the antibody titre in the 
test i.e SPT, STT, RV and 2,ME tests and gave senun of cattle and buffakxs have invariably a 
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high result in test aliimal being 1.45% in cattle 
and 2.70% nl buffaloes, followed by standard 
tube test 1.04% and 2.29%, Rivanol test 0.83% 
and 1.87% and finally by 2,ME test 0.62 % and 
1.25% respectively. The result obtanled by the 
2,ME test showed a lower ulcidencc in cattle 
(0.62%) than buffaloes (1.25%). The result of this 
work were in agreement with the findings of 
Ahntad (1984), Maysood (1986) and Masoumi 
(1986). The sex based analysis of prevalence 
indicate that higher prevalence in females may be
due to the nahlral service /artificial iluemination, 
were a snlgle ulfectcd male can ultrcxluce the 
disease to a large number of females. These 
findings are in agreement with those of Nuru 
(1975) and Maysood (1986). However this study 
did not agree with the work of Qureshi et. al 
(1968), who observed that the n~cidence of 
disease is lvgher ill males than females. Baby and 
Pally (1979) observed that both the sexes ate 
eytlally affected by brucellosis. 

Old Cattle and buffaloes (above 4 years) had 
a prevalence of I.5% and 2.00% by Tube aggluti-
nation test, whereas young alvmals (ttp to 4 years) 
were all negative. The findings of this study were 
ul agreement with those of Maysood (1986), who 
recorded a higher prevalence in old aniltlals and 
the salve was observed by Ajmal et al (1989). 

The interpretation of prevalence of disease nl 
cattle and buffaloes led to the conclusion dlat 
disease is higher in buffalcx;s (3.25%), as colupa-
red to cattle (1.75%) and this low nifection rate in 
cattle has also been witnessed by Kulshreshtha et 
al (1978), Kcrpur and Grewctl (1974), Maysood 
(1986), Ajnial et al (1989) old Rashid (1989). 
However a higher incidence of disease nl cattle 
lus been reported by Sheikh et al (1968), 
Rnndhwa na and Uhillon (1974) slid Rao et al 
(1986). 

The finding of this shldy reveals drat the 
incidence of brucellosis ul cattle, and buffaloes in 

Peshawar district arc at low proportion, but still 
various epidemiological factors comprising age, 
sex, breed, lactation nwllbers, herd size, and 
living condition love been fotmd to influence the 
incidence. 

The efficacy of SPT was found more 
effective as compared to STT, Rv, and 2,ME tests 
both in slaughtered as well as apparently healthy 
alumals at Peshawar district. Standard Plate test 
detected 2.00%, Standard Tube test 1.6%, Rivanol 
test 1.3% alld 2,Mercaptcx;thanol test detected 
0.9% positive cases in slaugtercd as well as in 
healthy <ulintals. So the Standard Plate Test was 
fotuld to be more reliable,sensitive, less time 
CU11Sltllllllg, and easy to perform. 

Summary 

The epidemiological study of brucellosis was 
carried out to observe the incidence of disease in 
500 slaughtered and 500 healthy alumals in 
Peshawar district of N.W.F.P. All serum samples 
were subjected to four serological tests i.e 
St<uldard Plate Test (SPT), Standard Tube Test 
(STT),Rivanol Test (RV) and 2, Mercapto- 
Ethanol Test (2,ME). 

The incidence of brucellosis in 500 healthy 
animals tested by standard plate test, standard 
tube test, rivanol test and 2, Mercapto-Ethanol 
test, was 2.00%, 1.2%, 0.8% and 0.4% respective-
ly. While the incidence in 500 slaughter animals 
from Peshawar abattoir was 2.00%, 2.00%, 1.80% 
and 1.4% by standard plate test, standard tube 
test, rivanol test slid 2, Mercapt<x;tltallol test .The 
incidence of disease was higher in slaughtered 
alumals as compared to healthy alwnals. The 
diseatie was more prevalent in buffaloes than 
cattle, more amm~ou ul aged female than younger 
stock, 
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