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Prevalence of antibody to Brucella
species in butchers, slaughterers and
others

A. Karimi,' A. Alborzi,’ M. Rasooli,' M.R. Kadivar,’ and A.R. Nateghian'

23l Crkatall s cabdty o b ) G Sy 1 £ 1Y St et
quuJﬁcJﬁfﬁchJﬂjﬁﬁh b@jﬂtqb}l-ﬁ,&cq{;ﬂ)‘w

tdall sV (5 pms OIS DLy S TV YD 0L Tyl 3 Ve gl 512 8 § LYY 2135 oS
el Sy Lpdl w0 ctgrna e O Lgla e O file fny GMa Sl Wb el pnfell
oAl Aty Wl Ry ) Lyl By gl g e 0 GBL 3 By A e et el
Ay el Cakelalt gl g D4t ﬁ_.,\_,:t..l“ Lass 415 e Ja el e — 2 e wady all
et 2001 e b p Jlpmts e — 3 ey (8001 plaalt Al Sty i Rgs, Al p e e
ot 6y el el et e 120 Cite ] Als] Jladl Bayy Siba) e K10 agedd GO By el
A e aga] Jlad dgs,y wllotl soa Vb add 08T B cp bt sy (S e = 2 e
) oSN an (gd el e W BT ST begh (U sl e — 2 el e Y, O e P R W
1o B gl S e = 2 s 2y V2 G Ll el e Ay V3 el i,y anly
A7 T8 J el e = 2 et T e B0I1 ey DT 3 ae ) el el Alf Le plasad Sy

el ede (3 Laseoadt (32001 A

ABSTRACT Brucellosis is being reported with increasing frequency in the Islamic Republic of tran. Serum
antibodies in high-risk and general populations help to define cut-off levels and can be used as a simple and
rapid diagnostic tests in infected areas. We performed the rose Bengal test (RBT), serum agglutination test
(SAT) and 2-mercaptosthancl {2ME) titre determination on 415 healthy individuals including butchers,
slaughterers and others. Positive results were found by BBT, SAT titre (1:80) and 2ME titre = 1:20 in
slaughterers {10%, 20% and 6% respectively), butchers (6%, 4% and 1% respectively) and the general
population (1%, 2% and < 1% respectively). A single SAT titre > 1:80 in the presence of 2ME titre > 1:20 can
be dhagnostic in this region.

Prévalence des anticorps contre les espéces de Brucellachez les bouchers, les abatteurs etdans la
population générale

RESUME La brucellose est actuellement signalée de plus en plus fréguemment en République islamique
d'Iran. Les anticorps sériques dans les groupes a haut risque et la population générale aident a définir des
niveaux seuil et peuvent étre utilisés comme tests diagnostiques simples et rapides dans les zones in-
fectées. Nous avons réalisé I'épreuve au rose Bengal, le test de séroagglutination et le titrage par le test au
mercapto-2-éthanol chez 415 sujets sains comprenant des bouchers, des abatteurs et d’autres personnes
choisies dans la population générale. Des résultats positifs ont été trouvés par I'épreuve au rose Bengal, le
titre du test de séroagglutination (1:80) et le titre mercapto-2-éthanol (supérieur ou égal & 1:20) chez les
abatteurs (10 %, 20 7% et G 7% respectivement), les bouchers (8 %, 4 % et 1 % respeclivemnent) el dans la
population générale (1 %, 2 % et <1 % respectivement). Un seul titre pour le test de séroagglutination
supérieur ou égal & 1:80 en présence d'un titre mercapto-2-éthanol supérieur ou égal & 1:20 peut constituer
un diagnostic dans catte réagion.
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Introduction

Brucellosis is an important public problem
in many developing countries. The disease
is found globally, but is more common in
the Mediterranean basin, the Arabian Penin-
sula, the Indian subcontinent and in parts of
Mexico and Central and South America [/].
In the Islamic Republic of Iran, brucellosis
represents a major health problem and con-
tinues to be reported with increasing fre-
quency from vartous parts of the country
[2]. Incidence of brucellosis in Fars prov-
ince in the southern part of the country is
considered low in comparison with other
heavily infected provinces. However, ac-
cording to data derived from active surveil-
fance during 1998, the incidence was about
34 per 100 000 people [3}. According to
that active case finding, approximately
30% of cases were among farmers,
slaughterers and butchers or had an occu-
pational risk factor [3]. Furthermore, one
large study from 1986 disclosed that ap-
proximately 7.4% of cows were infected
[2]. As 83% of cases in the country are in
individuals less than 40 years old {2], the
importance of occupational exposure espe-
cially during adolescence and young adult-
hood ¢an not be overemphasized [4].
Diagnosis is confounded largely be-
cause of a non-specific clinical picture, so
diagnosis is only made with certainty when
Brucella species are recovered from blood,
bone marrow or other sites [/,4]. Although
most laboratories now employ rapid isola-
tion techniques (BACTEC, Dupont isolator,
polymerase chain reaction methods and so
on), these techniques are not available in
most developing countries and convention-
al methods of isolation are too slow to use
routinely for diagnosis [/,4-6]. Therefore,
in the absence of bacteriologic confirma-
tion, a presumptive diagnosis can be made
on the basis of a single high or rising titre of

specific antibodies [1,4]. A variety of sero-
logic 2l tests has been applied to brucellosis,
of which serum agglutination test (SAT) is
the most widely used [6-8]. Evaluation of
various enzyme-linked immunosorbent as-
says (ELISA) for 1gG and IgM has shown
that these techniques are generally more
sensitive and specific than conventional
tests [7,9], but these techniques are also
not generally available for routine use in de-
veloping countries, especially in rural areas.
Hence, every effort is needed to increase
the sensitivity of available tests.

As the serum level of antibodies in high-
risk and general populations were examined
in our study, serum levels were investigated
in order to avoid reducing the sensitivity of
the SAT through the routine application of a
predetermined titre (i.e. = 1:160) [9] and
because no single titre of Brucella spp. an-
tibodies is always ‘diagnastic’ [7]. This en-
abled us to define a cut-off level that can be
used as a simple and rapid diagnostic test in
infected areas [&]. The results also indicat-
ed that sex and educational level must be
considered when deciding upon a single
SAT titre in a region.

Methods

In this cross-sectional study, the rate of
Brucella spp. seropositivity was investigat-
ed from October 1999 to August 2000 in
Shiraz, Islamic Republic of Iran. The study
population consisted of 3 groups: 120
butchers, 130 slaughterers and 264 males
and females from the general population.
The butchers and slaughterers were ap-
proached at their workplaces and after a
brief discussion about the aims of the study
voluntarily agreed to participate. The others
were selected at various laboratory centres
after checking that they had been referred
by their physicians for routine check-ups.
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Those individuals with previous history of
brucellosis or compatible signs or symp-
toms such as night sweating, prolonged fe-
ver, fatigue, anorexia, weight loss,
headache or arthralgia at any time during
the preceding two vears were excluded.
Also, after physical examination, those in-
dividuals with positive evidence of
lymphadenopathy, hepatomegaly or sple-
nomegaly were excluded from the study.
As a result, 99 individuals including 20
butchers and 25 slaughterers were either
excluded or chose not to participate.

A total of 415 asymptomatic individuals
participated in this study (100 women and
110 men from the general population, 105
slaughterers and 100 butchers). Each com-
pleted a questionnaire in which data about
sex, age, education, job, consumption of
unpasteurized dairy products or raw meat,
direct contact with domestic animals or
handling of parturient domestics or placen-
tal membranes were recorded. General
knowledge regarding the route of transmis-
sion of the disease and was also ques-
tioned. For each case, a blood sample was
obtained by venepuncture and all samples
were analysed by the rose Bengal test
(RBT), SAT and 2-mercaptoethanol (2ME)
titres. To avoid laboratory error from the
prozone phenomenon, SAT was tested rou-
tinely up to 1:1280.

Chi-squared and Fisher exact tests were
used as statistical methods in order to de-
termine the correlation of epidemiological
variables with serologic tests.

Results

The RBTs used for all three groups were
positive for 10% of slaughterers, 6% of
butchers and 1% of the general population.
Overall, 4.3% of all participants were posi-
tive, with varying degrees of positivity.

However, a greater degree of positivity (+3
and +4) was found only ‘n high-risk
groups, i.e. slaughterers and butchers.
There were another 8 sera (2.2% of all cas-
es) that had negative results with RBT but
positive SAT titrcs (> 1:80) and 1% with
positive 2ME titres > 1:20. Furthermore, in
25% of cases SAT titres were less than
1:80 despite positive RBTs. SAT determina-
tion in the three groups were positive (1:80)
for 20% of slaughterers, 4% of butchers
and 2.4% of the general population (2% of
women and 3.6% of men). No higher titre
was found in the general population but
lower titres were found frequently; positive
SAT titre of 1:40 was found in 45% of
slaughterers, 32% of butchers and 38% of
the general population. Although low titres
of the 2ME test were frequent, it was
found that a positive 2ME titre > 1:20 was
significantly more prevalent in high-risk
groups (P < 0.05), i.e. 6% of slaughterers,
1% of butchers and less than 1% of the
general population (Table 1}.

Among the general population there was
a clear trend of increasing rate of seroposi-
tivity with increasing age that was most
marked between the 2nd and 5th decades
of life. There was also a strong correlation
between occupational status and positive
SAT titre 2 1:80 (P = 0.001). Illiteracy and
ignorance of routes of transmission were
significantly correlated with the rate of sc-
ropositivity by 2ME (with any titre) and
SAT titre > 1:80 (2 = 0.025 and P = 0.016
respectively). Frequency of other risk fac-
tors and their association with SAT titres is
summarized in Table 2.

Discussion

Recreational and occupational exposure to
Brucella spp. has been recognized as an
important risk factor even in areas in which
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Table 1 Frequency of positive RBT, SAT and 2ME titres within study groups

Group Total no. Positive SAT titrez SATtitre= 2ZMEtitre >
RBT (%) 1:80(%) 1:40(%) 1:20 (%)
Slaughterers 105 10 20 45 6
Butchers 100 6 4 32 1
General population 210 <1 2 38 <t

RBT = rose Bengal test.
SAT = serum agglutination fest.
2ME = 2-mercaptoethanol.

brucellosis has been disappearing [&,10-
12]. Therefore, a screening or diagnostic
test can be considered reliable only after
assessing the individual’s risk factors. In
this study RBT had an acceptable sensitivi-
ty as a screening test especially for the gen-
eral population [6]. Its specificity,
however, was unacceptable in cases with
previous occupational exposure; therefore,
RBT should be followed by other more reli-
able diagnostic tests for such cases. It was
also found that greater intensity of results
in RBTs (i.e. +3 and +4) was found enly in

high-risk groups, so in the absence of these
risk factors such results should be fol-
lowed more seriously.

This study also showed positive SAT ti-
tre equal to 1:80 in 20%. of slaughterers,
4% of butchers and 2.4% of the general
population. There was a significant differ-
ence in the incidence of seropusilivily
Brucella spp. between men and women,
Overall, SAT titre > 1:80 could be used as a
cut-off point in the general populaliou in
this region. Furthermore, significant 2ME
titres (i.e. > 1:20) were positive in less than

Table 2 Risk factors investigated and their association with SAT

titres (total cases = 415)

Risk factor Total no.  SATtitre=1:80 Correlation after
No. +ve sera statistical
%o analysis
Drinking raw milk 239 2 9 No
Eating raw meat 152 15 10 No
Close contact with
domestic animals 169 20 12 No
Handling parturient
domestic animals 69 7 10 No
Contact with placental
membranes 70 11 16 Yes

SAT = serum agglutination test.

Yooy (Y=Y Jiadalt ‘C..,L:M ol (Bl drealt Aadiie chow b G0 oualt Al



182 La Revue de Santé de la Méditerranée orientale, Vol. 9, N° 1/2, 2003

1% of the general population and can be
acceptable titres, but only for low-risk indi-
viduals.

Rates of seropositivity among high-risk
occupations vary greatly in various coun-
tries. For example, 35.7% of abattoir
workers in Saudi Arabia were seropositive
in one study [8]. In Lebanon, 1.7% of per-
sons in high risk occupations were sero-
positive based on SAT titre > 1:80 [/2]. In
northern Jordan, the rate of seropositivity
among high risk people was reported to be
8.2% [13]. Approximately 14% of asymp-
tomatic, ‘at risk’ individuals screened in
northern India were seropositive for Bru-
_ cella species [14]. These great differences
may be due to cultural variations, especially
poor hygiene practices employed by per-
sons in high-risk occupations in various
countries.

Seroprevalence rates among the general
population also vary greatly in the Middle
East [6,8,10,11,15-20]. In a similar study
in southern Saudi Arabia, 4900 subjects
were randomly selected in a house-to-
house survey. Investigations included inter-
view, clinical examination and blood
sampling for antibody titre determination
by a microplate aggiutination test. Standard
tobe agglutination and 2ME tests further
analysed reactive sera. A significant pro-
portion of the population (19.2%) in the
southern region had serological evidence of
exposure to Brucella spp. antigen [11]. A
more recent study using SAT in various re-
gions of Saudi Arabia [8] found the sero-
prevalence rate of brucellosis to he 20% in
the northern region, 19% in the southern
region and 11.6% in the western region.
These rates of seropositivity were much
higher than the rates reported from our
study. Surprisingly, in the Republic of Ye-
men, a nearby country in the Arabian Pen-
insula, the rate of serologically positive

samples was reported to range from 0% to
0.8% [19]. In Oman, the frequency of se-
rologically positive sera in six locales
ranged between 0% and 2% [20]. In Iraq,
based on rose Bengal screening test and
SAT, approximately 6% of healthy random-
ly selected subjects were seropositive [6].
Data from Kuwait reported seroprevalence
rales of approximately 12% [&]. Higher se-
roprevalence rates have been reported in
sub-Saharan countries, with percentages
0f 18% in Uganda and 13% in Nigeria [8].

These data demonstrate the importance
of regional variations of the disease in the
endemic areas. However, high prevalence
of lower titre seropositivity in this study
was a significant marker for previous ex-
posure, although only one investigated risk
factor (direct contact with placental mem-
branes of domestic animals) was signifi-
cantly related 10 SAT titres of 2 1:80 (P =
0.05). A history of such contact should be
considered when interpreting SAT titres in
endemic areas. There was also a strong re-
lation between illiteracy and ignorance of
routes of transmission and positive titres
> 1:80 (for 2ME, P = 0.025 and SAT, P —
0.016).

In the absence of an efficient and effec-
tive method for control of the disease, an
educational programme, especially one re-
garding the routes of transmission, would
be a cost-cffective method for prevention
and control. This is particularly so in this
area as fresh white cheese, a popular food
consumed daily by many people, is usually
produced from unpasteurized sheep or goat
milk.

In conclusion, a single tilre of SAT
= 1:80 in the presence of 2ME titre > 1:20
can be diagnostic in the general population
in this area of the country. Nonetheless,
serological studies in high-risk individuals
should be interpreted cautiously and con-

Yool cY=% Olsaad (C_JL:‘N REPSO PN T NI TN cdoew glh (3 Aoeall alanldl



Eastern Mediterranean Health Joumal, Vol. 9, Nos 1/2, 2003 183

firmed only after a four-fold rising of titres
or through bacteriological confirmation. Al-
though the rising titre of antibodies 10 Bru-
cella spp. is the most reliable serological
method for accurate diagnosis, it is not al-
ways possible 1o postpone the diagnostic or
therapeutic process.
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rﬁegional Scminar on Prevention and Control of Zoonotic Diseases

The WHO Reglonal Office for the Eastern Mediterranean in collabora-
tion with the Ministry of Health of Tunisia organized the above-
mentioned seminar In Tunisia from L1 to 13 March 2005

The purpose of the seminar was to-

* review the present status of prevention and control of major
zoonotic diseases at the national level;

*  Identify priority zoonoses by country; and

. upgrade the national strategies on prevention and control of
zoonotic diseases.

Responsible officers for the national programmes on the prevention
and control of zoonotic diseases from a number of ministries of
health of the Region as well as veterinarians Involved in, or collabo-
rating with, the ministries of health participated in the seminar to-
gether with nengovernmental organizativns and other United
Nations organizations and concerned parties.
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