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Abstract

Brucella infection in animals is consid-
ered a great problem in most countries of
the world. Our study designed to determine
the prevalence of brucella in field animal’s
milk in Dhamar governorate, Yemen. Total
of 808 raw milk samples from non-aborted
field animals, 120 milk samples from abort-
ed animals, and 30 pasteurized milk sam-
ples were teste by Milk-Ring Test (MRT),
milk-ELISA test, isolation and identifica-
tion of brucella species, and antibiotic sus-
ceptibility. The prevalence of brucella in
milk samples from field animals was 0.8%,
2.6%, and 2% in cows, sheep, and goat milk
samples respectively with MRT, and 0.8%,
1.3% and 1.6% in cows, sheep and goat
milk samples respectively with the milk-
ELISA test. The prevalence rate in milk
samples from aborted animals was 33%,
64% and 41.2% with the MRT and 39%,
49%, and 41.2% in cows, sheep and goats
respectively with the milk-ELISA test. All
pasteurized milk samples were negative for
the milk-ELISA test. The result of isolation
showed 0.1% of Brucella in milk samples
from field animals while 9.2% from aborted
animals. All isolates of Brucella species
were sensitivities to rifampicin, doxycy-
cline, kanamycin, gentamicin, strepto-
mycin, tetracycline, and ciprofloxacin,
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while resistant to ampicillin, erythromycin,
and novobiocin. In conclusion, the high
prevalence of milk brucella especially in
aborted animals needs focusing and build
controlling strategies plans to decrease the
losses to the economy and avoid transferred
to humans with unpasteurized milk con-
sumption.

Introduction

Brucellosis is a bacterial disease caused
by various Brucella species and among
classical Brucella spp., B. melitensis and B.
abortus are of paramount zoonotic impor-
tance worldwide, which mainly infect small
ruminants and cattle, respectively (Poester
et al., 2013). Humans generally acquire the
disease through direct contact with infected
animals, by eating or drinking contaminated
animal products or by inhaling airborne
agents. Most cases are cause by ingesting
unpasteurized milk or cheese from infected
goats or sheep (Wainaina et al., 2020:
Negron et al., 2019: WHO, 2005; Corbel,
2006). The disease has been recorded in
Middle Eastern countries such as Jordan,
Algeria, Iraq, and Egypt with different rates
of infection (Aggad & Boukraa, 2006;
Refai, 2002; Hamdy and Amin, 2002; Ali,
1998; Hadad er al., 1997; Aldomy et al,
1992). Brucella infection in farm animals is
considered a great problem in most coun-
tries of the world. Thus, the early detection
of Brucella infection in a herd or flock is a
pre-request for the successful control and
elimination of the disease (FAO/WHO,
1986. Wasseif, 1992).Serological tests have
been used extensively throughout the world
for the diagnosis of brucella in animals. The
tube agglutination test using standard bru-
cella abortus antigen is associated with two
supplemental tests, the Rose Bengal Plate
Test and the Milk-Ring Tests are used in the
diagnosis of brucella to minimize the risk of
error (Kumar et al., 2017: Alton et al.,
1988). Investagating the Brucella spp. in
200 raw milk, ricotta, and artisan fresh
cheese samples, collected from individual
marketing points in four districts in Tunisia
was done by (Béjaoui et al., 2022) who
found 31.3%, and B. melitensis was detect-
ed in 5.3% of positive samples. A percent-
age of 49.3% of samples co-harbored both
species, while 14% of the Brucella spp. pos-
itive samples were not identified as either B.
abortus or B. melitensis. High contamina-
tion rates were found in ricotta (86.2%),
cheese (69.6%), and raw milk (72.5%) sam-
ples. Yemen is well-known for its rural cul-
ture and traditional lifestyle, where different
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livestock species are kept together, and peo-
ple live in close to their livestock.
Brucellosis is the likely cause of health
impact and economic losses to owners and
their animals and in addition to considering
the importance of milk as an important food
source for many Yemeni families and at the
same time a source for the transmission of
brucella to humans and its relationship to
public health. Therefore, this study aimed to
determine the prevalence of brucella in both
aborted and non-aborted milk of cows,
sheep, and goats in the Dhamar governorate
using the Milk-Ring Test (MRT) and milk
ELISA test and to isolate and identify
Brucella species from milk. Moreover, the
study was design to evaluate the efficiency
of the MRT and milk ELISA test, in the
detection of truly positive Brucella infected
animals.
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Materials and Methods

Materials

Media and Broth

Brucella Agar, Blood Agar Base,
Brucella Broth, Tryptone water, Urea Broth
Base, Brain Heart Infusion Agar,
MacConkey Agar, Nitrate Broth, Triple
Sugar Iron Agar, Simmons Citrate Agar,
Miller Hinton Agar and Trypticase soy
broth were used for isolation, identification
and typing of Brucella isolates. The media
were obtained from Oxoid Limited,
Hampshire, England, obtained from
Himedia laboratories Pvt. Limited, India.

Stains

Gram staining was performed following
the procedures described by the manufac-
turer (Al-helal company, KSA).

Dyes

Thionine (1:100000; 1:50000;
1:25000); Basic Fuchsin (1:50000 and
100000), supplied by BDH company, and
performed according to the procedures
described by Alton ef al. 1975 and Alton et
al. 1988.

Reagent

Oxidase test reagent, Catalase test
reagent, and Kovacs reagent (for indole
test), supplied from Himedia laboratories
Pvt. Limited, India, and carried out as
described by (Alton et al., 1975; Alton et al
.1988). In addition, H,S production reagent
and Nitrate reduction reagent was perpetrat-
ed and carried out as described by (Cowan
1993).

Antisera

Mono-specific Brucella abortus anti-
sera (Anti A) and Mono-specific Brucella
melitensis anti-sera (Anti M) were supplied
by Murex Biotech Ltd, Dartford, England,
and carried out as described by (Alton et
al.1988).

Antigens

Antigens for the standard Milk-Ring
Test (MRT) were obtain from CVL,
Weybridge, UK and the ELISA antigen and
reagents were obtained from Svanova
Biotech AB, Uppsala, Sweden.

Methods

Study design and samples collection

A survey study was conducted during
the period from 2007 April to 2008 Marsh
in four districts in Dhamar governorate
(Jahran, Dhoran, Al-Hada and Anss) in
Yemen. Eighty hundred and eight raw milk
samples from field animals (244 cows, 310
sheep, and 254 goats) were collect random-
ly through several stages (FAO, 2003;
Pfeiffer, 2002; Nichols, 1991). The study
also included an examination of 120 milk
samples collected from aborted animals (18
cows, 68 sheep, and 34 goats) and 30 pas-
teurized milk samples from local markets.

Raw milk samples were collected under
aseptic conditions in 25-50 ml sterilized
tubes and transported in an icebox to the
laboratory. Pasteurized milk samples
belonging to the local dairy farms were col-
lected from local markets. Each milk sam-
ple was divided into two parts, one for bac-
terial isolation, which was carried out in the
veterinary laboratory of the public health
department/faculty of agriculture and vet-
erinary medicine/Thamar University. The
other part was sent to the central veterinary
laboratory in Sana’a governorate for sero-
logical analysis, including the Milk-Ring
Test (MRT) and milk-ELISA test.

Serological tests

The serological tests used in testing
samples were the milk-ELISA test, which
perform following the procedures described
by the manufacturer, and the Milk-Ring
Test (MRT). Interpretation of results of
MRT depending on color, according to
Commonwealth Department of Health
National Biological Standards Laboratory,
1984 and Alton et al. 1975).
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Bacteriological Examination

The culture of milk was carried out
under aseptic conditions. Milk samples
were centrifuge for 15 minutes at 6000rrpm.
The sediment cream mixture of each sample
was inoculated in two plates of brucella
agar media containing 5% serum and antibi-
otic supplement. One plate was incubated
aerobically and the other anaerobically with
5-10% carbon dioxide and kept at 37°C.
Cultured plates were examined for brucella
growth on the 3rd day, and daily for 10
days. Suspected colonies were furtherly
identified and subculture on brucella agar
slopes. Identification of Brucella isolates
was according to morphological characters,
microscopically examination, biochemical
tests, and reaction with positive sera,
according to the procedures described by
Alton et al. (1988). Typing of brucella iso-
lates was done on the base of CO, require-
ment, H,S production, growth in the pres-
ence of dyes (thionin and basic fuchsin), in
addition to reaction with mono-specific sera
(A & M), which was done according to
Alton et al. (1988).

Antibiotic sensitivity testing

The brucells isolates were tested for
their susceptibility to 11 antibiotics
(Rifampicin; Ciprofloxacin; Ampicillin;
Erythromycin; Novobiocin; Kanamycin;
Gentamicin; Streptomycin; Tetracycline;
Doxycycline and Carbenicillin), obtained
from Himedia Laboratories. Testing was
performed on Mueller-Hinton Agar plates
using the Kirby-Bauer disk diffusion tech-
nique (Bauer & Kirby, 1966). The antibiotic
resistance of each brucella isolate was
determined based on the breakpoints of the
inhibition zone diameters for individual
antibiotic agents and as recommended by
the disk manufacturer.

Statistical analysis

The results were analyzed by using
Genestat 5 Release 3.2 (pc/windows NT).
The seroprevalence is reported as percent-
ages (%) with 95 per cent confidence inter-

Table 1. Seroprevalence of brucella in milk specimens of aborted and non-aborted animals according to MRT and milk-ELISA tests.

Non aborted animals

Cow 244 2 (0.8)
Sheep 310 8 (2.6)
Goat 254 5(2.0)
Total 808 15 (1.9)
Aborted animals
Cow 18 6 (33)
Sheep 63 31 (64)
Goat 34 14 (41.2)
Total 120 51 (42.5)

03-1.9 255 2005 2(08) 0319 0.59 >0.05
0844 4(13) 0.0-2.6

0337 4(16) 0.1:3.1

128 10 (12) 04-2

550115 091 2005 7(39) 61.5-16.5 0.81 0,05
57.8-34.2 33 (49) 61-37

67-15.4 @12 67154
51.3-33.7 54 (45) 54 - 36
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vals. Chi-square (X?) was uses to measure
the differences in the prevalence between
animal types, and between the two serolog-
ical tests.

Results

The results of the brucella survey of
milk samples collected from field animals
are show in Table 1. Of 808 milk samples,
examined 1.9% were positive for MRT and
1.2% were positive for the milk-ELISA test.
the prevalence of Brucella in milk samples
of cow, sheep, and goats was 0.8%, 2.6%,
and 2% respectively with the Milk-Ring
Test (MRT), and was 0.8%, 1.3%, and 1.6%
in cow, sheep, and goats respectively with
milk-ELISA test. No significant difference
was observed in the prevalence rate of bru-
cella between the animal by using MRT or
by using the milk ELISA test.

Regarding milk samples that were col-
lect from aborted animals, the prevalence
rate of brucella was 33%, 64% and 41.2%
with the MRT and was 39%, 49%, and
41.2% in cows, sheep and goats respective-
ly using a milk-ELISA test. The overall

prevalence was 42.5% using MRT and 45%
using the milk-ELISA test (Table 1). For the
pasteurized milk samples, all samples were
negative for milk-ELISA test.

Concerning the bacteriological exami-
nation, from all 808 milk samples of field
animals, one sample (0.1%) was giving a
positive result for isolation of Brucella
species, and that was in the sheep milk sam-
ple (0.3%of sheep milk). No isolation was
found in milk samples of cows and goats
(Table 2). On the other hand, of 120 milk
samples collected from aborted animals,
11(9.2%) gave in a positive result for isola-
tion of Brucella species, representing 5.6%,
10.3%, and 8.8% of cows, sheep, and goats
respectively (Table 2). No isolation was
found in pasteurized milk samples. For
identification and determination of the type
and biotype of Brucella, 12 isolates of
Brucella were isolated. All isolates dis-
played characteristic smooth, transparent,
and prominent colonies with full convex
and rounded edges with a smooth and shiny
surface and were pale yellow (honey color)
under transmitted light and bright gray to
bluish color in the reflected light. In gram
staining, the isolates appeared as gram-neg-

ative coccobacilli arranged in single, paired
or chains. all isolates showed agglutination
with the specific sera of Brucella spp. The
results of biochemical tests are not shown.
The result of determining the type and bio-
type of the isolates is not shown. From the
12 subspecies of Brucella were isolated,
two were B. abortus biovar 1 isolated from
cow and sheep, three (3) isolates were B.
abortus biovar 3 isolated from goats and
sheep, two (2) isolates were B. melitenesis
biovar 2, isolated from goats and sheep, and
five (5) isolates were B. melitenesis biovar3,
isolated from cow, goats, and sheep (Table
3). Comparing the results of the MRT and
milk ELISA test in association with bacteri-
al isolation, no significant difference was
observed in the prevalence of brucella
between the two tests, while the results of
bacterial isolation were positive for the two
tests. A similar agreement was show
between the results of MRT and milk
ELISA in milk samples collected from
aborted animals.

The sensitivity of the Milk-Ring Test
was 88%, 82%, and 84%, and Specificity
were 99%, 98%, 99%, in milk samples of
cow, sheep, and goat respectively, using the

Table 2. Prevalence of Brucella in milk specimens of aborted and non-aborted animals according to isolation.

Non aborted animals Cow 244 0 0.0 0 0.61 >(0.05

Sheep 310 1 0.3 0.3-0.9

Goat 254 0 0.0 0

total 808 1 0.1 0.1-0.3
Aborted animals Cow 18 1 5.6 16.2-5.1 0.39 (.05

Sheep 63 7 10.3 17.5-3.1

Goat 34 3 8.8 18.3-0.7

total 120 11 92 144-4
Table 3. Results of determine the type and biotype of the Brucella isolates.
Cow Br.abortus biovar 1 - + + + - - - + +
Sheep Br.abortus biovar 1 - + + + - - - + 4
Sheep Br.abortus biovar 3 - + + + + + + + +
Sheep Br.abortus biovar 3 - + + + + + + + +
Goat Br.abortus biovar 3 - + + + + + + + +
Sheep Br.melitensis biovar 2 + + + + + - - -
Goat Br.melitensis biovar 2 - + + + + + -
Cow Br.melitensis biovar 3 + + + + + + - -
Sheep Br.melitensis biovar 3 + + + + + + - - B
Sheep Br.melitensis biovar 3 + + + + + + - - -
Goat Br.melitensis biovar 3 + + + + + + - - -
Goat Br.melitensis biovar 3 + + + + + + - - =

M=specific anti-sera Bi:Melitensis; A= specific anti-sera Br.abortus; a=1:25000; b=1:50000; c= 1:100000
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Table 4. Sensitivity and Specificity of MRT using the results of the milk ELISA.
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Cow Positive 9 7 2 88 99
Negative 253 1 252

Sheep Positive 38 32 6 82 98
Negative 340 7 333

Goat Positive 18 16 2 84 99

results of the milk ELISA test as a reference
scale (Table 4).

Regarding antibiotic susceptibility, all
isolates of Brucella were sensitive to
Rifampicin, doxycycline, kanamycin, gen-
tamicin, streptomycin, tetracycline, and
ciprofloxacin and resistant to ampicillin,
erythromycin, and novobiocin. The isolate
of B. abortus came to be resistant to the car-
benicillin, while the B. melitenesis were
sensitive to it (Table 5).

Discussion

This is the first study in Yemen that
used serological milk tests the determina-
tion the prevalence of brucella. Our results
were close to the results recorded by the
General Administration of Livestock
Resources for the period 1992-1994 for cow
(0.6%) while was higher than that recorded
for sheep and goat 1.002%, 1.026% respec-
tively, by using the Rose-bengal test (RBT)
(GALR reports, 2007). Our results were
higher than that recorded by Hosie et al.
(1985) in blood serum samples of sheep and
goats (0.6%, 0.4% respectively) by using
RBTP, CFT, and SATs in Yemen. These
tests are considered more sensitive but less
specific than MRT (Aggad & Boukraa,
2006), also these tests are less sensitive than
the ELISA test, as the sensitivity of direct
milk-ELISA is 95% - 96.5% and specificity
of 99% - 100% according to (Jalali et al.,
2003; Kerby et al, 1997; Nielsen et al.,
1996; Kerkhofs et al., 1990; Sutherhand et
al., 1986). In contrast, our results lower
than that mentioned by (Kang’ethe ef al.,
2000) in raw milk which ranged from 3.4%
to 3.9% with MRT, and 2.4-4.9% with a
milk-ELISA test in Kenya, and also lower
than that recorded cow’s milk with MRT
test (4.0%) by in Azerbaijan (Aliyev ef al.,
2022), Tunisia (Béjaoui et al., 2022), Egypt
(Nofal et al., 2017), and in Algeria (Aggad
& Boukraa, 2006). No significant differ-
ence was observed in the prevalence rate of
brucella among the animal by using the
Milk-Ring test or by using the Milk-ELISA
test. In addition, no significant difference
was observed in the prevalence of brucella
between the two tests. Our result came in
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Table 5. Antibiotic susceptibility patterns of Brucella spp. Isolated.

Rifampicin
Doxycicline

Ampicillin
Erythromycin

Novobiocin
Kanamycin

Gentamicin
Streptomycin

Tetracycline
Ciprofloxacin

Xt »n |t »» |t XD |D XD |t L

Carbenicillin

WLt Lt L1k (XD T L2 »

R=resistant and S=sensitive

agreement with results reported by other
authors (Aggad and Boukraa, 2006; Hunter
and Allen, 1972; Nicoletti, 1969). These
suggest that MRT test is reliable in diagno-
sis of brucella, from milk samples of cows,
or milk samples of sheep and goats. The
sensitivity and specificity of the milk-Ring
Test were determined by using the results of
the milk ELISA test as a reference scale,
and this is in agreement with Aggad and
Boukraa, 2006; Chand et al., 2005.

In general, the Milk-Ring Test is one of
the simpler and quicker tests that give an
initial idea of the spread of the disease and
considered low cost. It is characterized by
rapid performance in identifying Brucella
antibodies, despite the false positive results
toward colostrum, especially or with cattle
vaccinated against Brucella, as well as those
suffering from mastitis (OIE, 2004;
Bercovich and Moerman, 1979). The indi-
rect ELISA test may sometimes give false
positive results, especially in animals vacci-
nated with the live Brucella vaccine. To dif-
ferentiate between vaccinated or naturally
infected animals, a comparative competi-
tive ELISA test (OIE, 2004) is used.
However, vaccines against Brucella are
lacking in Yemen. The Milk-Ring Test and
ELISA test are more commonly uses in the
diagnosis of brucella in animal flocks or in
individual animals (OIE, 2002; 2004;
USDA & APHIS, 1998; Alton, 1990).
Moreover, the Milk-Ring Test (MRT) also
used in the detection and determination of

Brucella antibodies in milk from sheep and
goats (Hamdy and Amin, 2002; Biancifiori
et al., 1996; Bercovich and Moerman,
1979). The milk-ELISA test is also uses in
the detection of Brucella antibodies from
sheep and goat milk (Sting and Ortmann,
2000; Biancifiori et al., 1996). Milk tests
are used in field surveys and in programs to
control brucella because of their low costs,
easiness, and the result ca be obtained in a
shorter period (Ning et al., 2013: Corbel
2006; Alton, 1975; 1990).

Regarding aborted animal’s milk sam-
ples, the results were higher than that
recorded in several governorates in Yemen
by the veterinary laboratory of the General
Administration of Livestock for the year
1990 (12.2%, 13%, 28%) in aborted cows,
sheep and goats respectively, and higher
than that recorded by the General
Administration in Sana’a, Dhamar, and
Amran governorates for the year 1998 in
cows and sheep (0%, 12.19% respectively)
and lower than that in goats (57.14%) also
closely agreement with molecular detection
of brucella in Bangladesh milk from cows
(Islam et al., 2018). The higher prevalence
may be attributed to the fact that the preven-
tive measures are not fully applied and the
introduction of animals from infected areas
from inside and outside the country is not
strictly controlled. Aborted animals often
excrete the Brucella in their secretions for
two to three months (Corbel, 2006; OIE,
2004). The udder is a very important
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predilection site for Brucella, and the per-
sistent infection of the udder is accompa-
nied by a constant or intermittent shedding
of the organisms in the milk (Corbel, 2006).
It provides an important source of infection
for humans and young animals. as revealed
in a survey study conducted in the Human
Public Health Laboratory in Sana’a by Al-
Shamahy er al. (2000). The prevalence of
the Brucella in milk of aborted cow, sheep
and goats in our study was lower than that
recorded in Egypt by Milk-Ring Test in the
milk of aborted cows, sheep, and goats
(67%, 76%, 83% respectively) (Hamdy and
Amin, 2002), and less than that recorded in
aborted goats (59%) in India (Gupta et al.
2006), while it agrees with that reported in
Turkey in aborted cow, (33-34.6%) by Otlu
et al. (2008). The prevalence rate obtained
in this study as well as that recorded by
other studies did not reach 100% in the
aborted animals, this may be attributed to
some viral and bacterial and protozoa dis-
eases that may cause abortion similar to
Brucella (Al Mubarak, 1996), in addition to
physical or chemical factors.

Regarding rate of isolation (9.2%) in
milk samples collected from aborted ani-
mals the results were lower than that
recorded in Egypt by Hamdy and Amin
(2002) in the milk sample of cow, sheep and
goats infected with brucella (46.2%, 57%
and 61% respectively), and this may be
attributed to the fact that they collected their
samples from recently aborted cases, where
the isolation are high, especially in the first
three weeks after the abortion. Our results
were less than that recorded in Jordan
(16.5%) for total cow, sheep and goats by
Aldomy et al. (1992). The results on this
study showed that the Milk-Ring Test and
the ELISA test were equal in the determin-
ing the isolation rate. All positive isolate
samples gave positive results by the Milk-
Ring Test and did not give false identifica-
tion results for the isolate. Our findings
came in agreement with Hamdy and Amin
(2002) who indicated that the MRT test is
the best in the determination of isolate from
milk compared to the serological tests for
blood samples (RBT& SAT). They also
attributed the fact that the MRT test is char-
acterized by its high quality in identifying
IgM antibodies more than the previous
tests. It is well known that Brucella is slow-
growing organisms, and therefore special
culture media was used, and blood serum
was added to it at a rate of (5%) to improve
the isolation of Brucella and also to ensure
the success of isolation and this in agree
with (Ferreira, 2003), Also biochemical
tests were used to ensure the typing of
Brucella and to differentiate it from some
Gram-negative bacteria that may be similar
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to them in some growth properties (Alton et
al., 1988). The Brucella have not been, pre-
viously isolated nor has the determination
of their types from field animals in Yemen.
In this study, the isolation of Brucella from
raw milk was Brucella abortus biovar 1,
which was isolated from cow and sheep,
and Brucella abortus biovar 3, from sheep
and goats, and Brucella melitenesis biovar
2, from sheep and goats. Brucella melitene-
sis biovar 3 was isolated from cattle, sheep
and goats. These results confirmed that
sheep and goats were infected with B.abor-
tus, where cattle is considered the main
source. This was in agreement with Corbel,
(2006) who attributed it to their contact
with cows previously infected with Br.abor-
tus . By comparing our results with some
Arab countries, the Brucella abortus biovar
1 was isolated in Egypt (Refi, 2002), and
recorded in cow’s milk by Hamdy and
Amin (2002). Also, Brucella abortus biovar
1 and 3 were recorded in Iraq from milk
products of field animals and camels (Alj,
1998; Hadad et al., 1997) and in Algeria
from cow’s milk (Aggad & Boukraa 2006).

In this study, Brucella melitenesis iso-
lates were isolated in high percentage from
sheep and goats, as well as from cow, and
this is in agreement with (Corbel. 2000),
Our results agree with the results recorded
in Saudi Arabia for Brucella melitenesis
biovar 2 and 3, from camel milk by Radwan
et al. (1995) who attributed the infection of
the camel to the grazing and mixing with
infected sheep and goats.

Regarding in vitro antibiotic sensitivity
test the study showed the sensitivity of all
isolates of Brucella to the antibiotics
Rifampicin, doxycycline, kanamycin, gen-
tamicin, streptomycin, tetracycline, and
ciprofloxacin, and this is in agreement with
(Al-Dahouk et al., 2005; Bodur et al., 2003;
Hadad et al., 1997). On the other hand, the
results showed that brucella isolates were
resistant to ampicillin, erythromycin, and
novobiocin, and this is in agreement with
the results reported by Hadad et al., 1997;
Corbel, 1989). Our results also showed that
Brucella abortus isolates are resistant to the
antibiotic carbenicillin, while the B.meliten-
esis were sensitivity to it, and this is consis-
tent with Corbel (1989), and agreed with
Hadad et al. (1997) who reported that
Brucella melitenesis isolates are sensitive to
carbenicillin. These antibiotics have been
used in many studies to differential between
the types and strains of Brucella, and the
effect of these antibiotics can be different
on types as well as between strains within
the type, and this is consistent with that
reported by European Commission (2001)
and Corbel, (1989). The negative results of
erythromycin against the isolates in this

study may be attributed to its concentra-
tions. Turkmani et al. (2006) and Yamazhan
et al. (2005), or due to their selective effect
on some Brucella strains (European

fal S aYaVa R AY
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Conclusions

The high prevalence of milk brucella
especially in aborted animals needs focus-
ing and build controlling strategies plans to
decrease losses to the economy and avoid
transferred to humans with unpasteurized
milk consumption.
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