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Seroepidemiology and molecular detection of Brucella infection
in Iranian horses: Aprovincial study 
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Introduction

Brucellosis is a febrile zoonotic infection and has
worldwide distribution among humans as well as
animals. It is of major economic importance (due to
reproductive disorders and reduced production of
affected animals) in developing countries that do not
have  a national brucellosis eradication program
(Radostits et al., 2007). The disease occurs in
countries of the Mediterranean Basin, the Middle
East and the Persian Gulf (Apan et al., 2007; Pappas
et al., 2005). Although Iran have put into effect
programs to control and eradicate brucellosis, the

disease still occurs in the country (Bokaie et al.,
2009a). Brucella species are often categorized
according to the principal farm animal they infect
(Baek et al., 2011). Infection with Brucella abortus
produces several consequences in horses. The most
common disease is supraspinous bursitis (fistulous
withers), which results from the apparent predilec-
tion of the organism for synovial structures (Reilly,
2009). This is marked by a painful swelling over the
withers which may open and drain purulent material
(Cohen et al., 1992). Supraatlantal bursitis (poll evil)
may also be caused by B. abortus infection (Gul et al.,
2009).  Moreover, B. abortus infection is an in-
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Abstract:

BACKGROUND: Brucellosis is a febrile zoonotic infection
and has worldwide distribution among humans as well as
animals. Although the seroprevalence of brucellosis in various
animals has been described in Iran, there is only one report on
equine brucellosis in the region. OBJECTIVES: This study was
carried out to determine the seroprevalence of brucellosis in
racing clubs and private horse owners in the south of Iran and risk
factors associated with the disease in horses. METHODS: 312
randomly selected equine serum samples were investigated for
the presence of antibodies against Brucella genus, using slide
agglutination by Rose Bengal plate test (RBPT), serum ag-
glutination test (SAT) and 2-mercaptoethanol (2-ME) test, using
whole cell antigen. PCR assay was also used for detection of
clinically suspected cases. RESULTS: Most seropositive horses
in this study were asymptomatic. The true seroprevalence of
brucellosis was found to be 9.9, 8 and 7% by RBPT, SAT and 2-
mercaptoethanol tests, respectively. All horses with history of
clinical signs (3.2% of all samples) had RBPT, SAT and 2-
mercaptoethanol positive results. It was also revealed that age,
sex and a history of contact with ruminants had no effect on
acquiring the infection in positive cases. In the PCR, one of the
three horses with fistula withers produced amplicon of 450 bp
fragment of wbo sequences specific to Brucella spp. field strain.
CONCLUSIONS: This study showed the seroprevalence of
brucellosis in horses of Fars province and it was indicated that
the PCR assay may be helpful in detection of clinically suspected
horses.



frequent cause of abortion in mares and infertility in
the stallion (Carmichael, 1990). Brucella suis, trans-
mitted from infected pigs, is an uncommon cause of
bursitis or abortion in horses (Radostits et al., 2007).
The seroprevalence of brucellosis in various animals
such as cattle, sheep, goats, camels, poultry, dogs and
human has been described in Iran (Bigdeli et al., 2011;
Khadjeh et al., 1999; Sofian et al., 2008; Maadi et al.,
2011; Behzadi and Mogheiseh, 2011). There is only
one report on equine brucellosis in  the northeast of
Iran (Tahamtan et al., 2010). Because there was no
published report on brucellosis in horses in the south
of Iran, this study was undertaken to assess the
prevalence of Brucella antibodies among equines in
different districts of this region. The present study
also describes the first application of PCR assay and
its usefulness for detection of Brucella spp. in fistula
withers discharges as a supplementary and comple-
mentary test in clinically suspected horses.

Materials and Methods

This study was conducted (during the period
between April and September, 2009) on 312 random-
ly selected horses, to determine the seroprevalence of
brucellosis and risk factors associated with the
disease. Samples were taken from horse racing clubs
and private horse owners of Fars Province, in the
south of Iran. Blood samples were obtained by
venipuncture and were transported in ice-boxes to the
Shiraz University Large Animal Laboratory, as
quickly  as possible. The serum was then separated by
centrifuging the blood samples at 2000g and kept at -
20oC until tested. Serum samples were investigated
for the presence of antibodies against Brucella genus
using slide agglutination by Rose Bengal plate 

test (RBPT), serum agglutination test (SAT) and
2-mercaptoethanol (2-ME) test, using whole cell
antigen (Razi Vaccine and Serum Research Institute,
Iran). Sex, age, history of contact with ruminants,
geographical location in the province and use of
horses were considered as risk factors. In suspected
cases, history and clinical signs relevant to brucel-
losis were  recorded and complete physical examin-
ation including visual inspection, palpation of the
withers, and probing of fistulous tracts was perform-
ed. 

Genomic DNA extraction and PCR assay: The

discharges (100 µL) from three horses with fistula
withers were submitted to genomic DNA extraction.
The DNA was extracted by digestion, ethanol
precipitation and purification, using a commercially
available kit (Qiagen  DNAeasy), according to the
manufacturer's protocol and stored at -20 °C before
use.

The PCR assay contained the following primers:
wbo1 5´-GCC AAC CAA CCC AAA TGC TCA
CAA-3´ and wbo3 5´-TTAAGC GCTGATGCC ATT
TCC TTC AC-3´ for RB51 detection (Vemulapalli et
al., 1999).

These primers were designed previously based on
the wboAgene disruption by an IS711 element in the
B.abortus RB51 (Vemulapalli et al., 1999). Two
fragments of 1300 bp and 450 bp were amplified form
RB51 vaccine and Brucella spp. field strain, respect-
ively. All oligonucleotide primers used in this study
were synthesized by Cinnagen Co. in Iran. 

PCR amplifications were performed in a 25-µL
volume using thermal cycler (MG 5331, Eppendorf,
Hamburg). The following PCR conditions were
applied to each assay; 50 mM KCl, 10 mM Tris-HCl
(pH = 9.0), 2 mM MgCl2, 200 µM dNTPs, 10 pM of
each primer, 1.25 U Taq DNApolymerase (Fermentas)
and 2 µL of template DNA.

After initial denaturation of template DNA at
94°C for seven min, the PCR profile was as follows:
30 cycles of 45 s of template denaturation at 95°C; 45
s of primer annealing at 64°C and 45 s of primer
extension at 72°C; with a final extension at 72°C for
5 min. The presence of PCR products was determined
by electrophoresis of 7 µL of reaction product in a
1.5% agarose gel in TBE (89 mM Tris-HCl, 89 mM
boric acid, 2.0 mM EDTA, pH = 8.0) electrophoresis
buffer and  visualized by staining with ethidium
bromide (0.5 µg/mL) under UV light. Images were
captured on a computer. Vaccine (RB51) and
reference field strains of B.abortus 544 were used as
positive controls. Also DNA from healthy horse and
sterile water were used as the negative controls. 

The data were analyzed by the SPSS software
(version 11.5) and confidence level of 95% was as-
sumed. Chi-square analysis was applied to determine
the significance of differences in seroprevalence of
brucellosis among various groups. Differences were
considered significant at p|£||||0.05. The true sero-
prevalence was calculated according to Rogan and
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Gladen (1978). 

Results

Most seropositive horses in this study were
asymptomatic. The true seroprevalence of brucel-
losis was found to be 9.9, 8 and 7% by RBPT, SATand
2-mercaptoethanol tests, respectively (Table 1).
Although the seroprevalence of brucellosis was high
in the mares as compared to stallions, it was not
significant (Table 3). Adifference was also observed
in seroprevalence of brucellosis of different age
groups which was not statistically significant (Table
4). The prevalence was non-significantly higher in
the 2-5 and 5-10 year age groups as compared to other
groups. Although the seroprevalence in relation to the
use of the animals was not significant (p>0.05) in
racing and non-racing horses, the prevalence was
higher in non-racing as compared to racing horses
(Table 5). All horses with history of clinical signs
(3.2% of all samples) had RBPT, SAT and 2-
mercaptoethanol positive results. It was also revealed
that a history of contact with ruminants had no effect
on acquiring the infection in positive cases (Table 6).
The prevalence of the disease in different parts of Fars
province and the result of SAT and 2-ME tests were
presented in Tables 2 and 7 respectively.

In the PCR, one of the three horses with fistula
withers (Figure 2) produced amplicon of 450 bp
fragment of wbo sequences specific to Brucella spp.
field strain (Figure 1). Specificity of the PCR used in
this research was verified as the expected 450 bp band
was  not observed in the negative control tubes,
including no-template DNAand DNAgenomic from
healthy horse.

Discussion

At the present time six species of Brucella are
recognized:B. abortus, B. melitensis, B. suis, B. ovis,
B. canis and B. neotoma (Bokaie et al., 2009a).
Horses appear to be more resistant to Brucella
infection than cattle, swine, and goats (Carmichael,
1990).Two Brucella species have been isolated in
horses, namely B.abortus and B. suis biovars 1 (Cook
and Kingston, 1988) and 3 (Cvetnic et al., 2005). In
Iran, B. abortus and B. melitensis are more prevalent.
(Zowghi et al., 2008). B. suis, B. neotoma, B. ovis

were not isolated in Iran (Khadjeh et al., 1999; Rezaei-
Sadaghiani et al., 1996; Samar et al., 1996). Recently,
there have been several reports suggesting the occur-
rence of canine brucellosis in Iran (Akhtardanesh et
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Sex Samples Positive

Male 89 (28.5%) 6 (19.4%)

Female 223 (71.5%) 25 (80.6%)

Total 312 (100%) 31 (100%)

Location Samples Positive Rose
Bengal Test

Shiraz 40(12.8%) 5(16.1%)

Sepidan 33(10.6%) 2(6.4%)

Korbal 52(16.7%) 5(16.1%)

Marvdasht 38(12.2%) 2(6.4%)

Kavar 25 (8%) 2 (6.4%)

Firoozabad 25 (8%) 1 (3.2%)

Nourabad 33 (10.6%) 3 (9.7%)

Kazeroon 32 (10.3%) 7 (12.8%)

Others 34 (10.9%) 4 (13%)

Total 312 (100%) 31 (100%)

Test
result

Number of
animals (%)

by RBPT

Number of
animals (%)

by SAT

Number of
animals (%)

by 2-ME

Positive 31 (9.9%) 25 (8%) 22 (7%)

Negative 281 (90.1%) 287 (92%) 290 (93%)

Total 312 (100%) 312 (100%) 312 (100%)

Table 1. Prevalence of Brucella infection in Horses of Fars
province (Iran) as assessed by Rose Bengal plate test (RBPT),
serum agglutination test (SAT) and 2-mercaptoethanol (2-ME)
test.

Table 2. The number and percentage of horses and the rate of
Brucella infection in Horses of different Locations in Fars
province (Iran) as assessed by Rose Bengal plate test (RBPT).

Table 3. Percentage of male and female horses and the rate of
Brucella infection in the corresponding sexes in Horses of Fars
province (Iran) as assessed by Rose Bengal plate test (RBPT).

Age Samples Positive

2> 19 (6.1%) 3 (9.6%)

2-5 150 (48.1%) 11 (35.5%)

5-10 116 (37.2%) 12 (38.7%)

>10 27 (8.7%) 5 (16.1%)

Total 312 (100%) 31 (100%)

Table 4. The number and percentage of horses and the rate of
Brucella infection in different ages in Horses of Fars province
(Iran) as assessed by Rose Bengal plate test (RBPT).



al., 2011; Behzadi and Mogheiseh, 2011; Mosallanejad
et al., 2009). The true seroprevalence of brucellosis in
our study was found to be 9.9, 8 and 7% by RBPT,
SAT and 2-mercaptoethanol tests, respectively. The
principal serological test used for brucellosis
diagnosis is the RBPT, which is a screening test with
high (>99%) sensitivity and low specificity in
humans (Barrose et al., 2002) as well as in bovines
(Hamidullah et al., 2009). Although no single test
provides 100% sensitivity and specificity, SAT still
remains the alternative test and is the test used for
verification as it is a standard method for the
diagnosis of brucellosis (Gul and Khan, 2007). The
sensitivity and specificity of the SAT are 95.6 and
100%, respectively (Memish et al., 2002). 2-
mercaptoethanol test has been used in cattle for the
serological diagnosis of brucellosis. Based on 1051
sera from brucellosis free herds, the specificity of the

2-ME test was 99.8% (Stemshorn et al., 1985). Very
few studies on the seroprevalence of Brucella species
in horses have been reported. The reported sero-
prevalences vary from 8 to 16 per cent from 1976 to
1983 in the UK (Mac Millan, 1985) to 0.2 per cent in
a tropical region of Mexico (Acosta-González et al.,
2006) and 0 per cent in Eritrea (Omer et al., 2000). It
has been reported that the prevalence rates of
Brucella in horses, donkeys and mules in Egypt were
5.88%, 7.30% and 71.42%, respectively (Gul and
Khan, 2007). It seems that the prevalence rate
obtained in this study is somewhat higher than the
prevalence of the infection in horses of Egypt (Gul
and Khan, 2007).   Musa (2004) reorted that out of 346
horses and 28 donkeys examined in Darfur (Western
Sudan), 17(4.9%) of the former and 1 (3.6%) of the
latter were positive for brucellosis. Gul et al., (2009)
reported that the prevalence of brucellosis in
Faisalabad (Pakistan) was 20.06% in horses by RBPT
and 17.15% by SAT. Abo-Shehada (2009) reported
that true seroprevalence of Brucella species among
horses in Jordan was 1·0 per cent and in donkeys it was
8.5 per cent. As it was shown, the prevalence of
infection was highest in Korbal region which is well
known for its large number and more densely located
population of horses. In the current study, non-
significant difference was observed in the sero-
prevalence of equine brucellosis in relation to sex.
The facts regarding the prevalence of brucellosis in
relation to sex is controversial and some of the
research workers reported significantly higher
prevalence in females than in males (Hussein et al.,
2005). Bokaie et al., (2009b) reported that the
incidence of Brucellosis was higher in males than
females whereas others found no statistical differ-
ence between males and females (Ashenafi et al.,
2007; Muma et al., 2006; Gul et al., 2009). Non-
significant lower prevalence of Brucella infection in
younger horses of our study has also been described
by Nicoletti (2007). The non-significantly higher
Brucella seroprevalence in non-racing as compared
to racing horses seems to be due to close contact of
non-racing horses with other domestic animals,
which may increase the risk of acquiring Brucella
infection.  It has been reported that horses are infected
by contact with infected cattle, other species or both
and that transmission of infection from horses to
cattle or between horses themselves is very unlikely
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Brucella antibody
titer of the SAT test SAT 2-ME

1/20> 1 (3.2%) 1 (3.2%)

2/20-3/40 5 (16.1%) 8 (25.8%)

3/80-4/40 11 (35.5%) 12 (38.7%)

>4/80 14 (45.2%) 10 (32.2%)

Total 31 (100%) 31 (100%)

Contact with ruminant Samples Positive

Yes 161 (51.6%) 17 (54.8%)

No 151 (48.4%) 14 (45.2%)

Total 312 (100%) 31 (100%)

Use Samples Positive

Racing 43 (13.8%) 7 (22.6%)

Non- Racing 269 (86.2%) 24 (77.4%)

Total 312 (100%) 31 (100%)

Table 5. The number and percentage of horses and the rate of
Brucella infection in racing and non-racing Horses of Fars
province (Iran) as assessed by Rose Bengal plate test (RBPT).

Table 6. The number and percentage of horses and the rate of
Brucella infection in horses in contact with or no contact with
ruminants in Fars province (Iran) as assessed by Rose Bengal
plate test (RBPT).

Table 7. The result of SAT and 2-ME tests on Brucella positive
samples (number and percentage).



(Musa, 2004). As a result, control of brucellosis in
bovines and other animals in Fars Province is
important for the health of horses. Most of the horses
examined in this study were asymptomatic while
only three showed clinical signs of the disease.  The
same fact was also reported by Dawson and Durrant
(1975) and Mac Millan and Cockrem (1986).
Although Brucella was not characterized in the other
two horses sampled for PCR assay, its role as a
potential aetiological agent for the occurrence of
fistula withers could not be ruled out. Brucella may
play a part in the pathogenesis of fistula withers in
these seropositive cases, but at the time when chronic
bursitis develops, no Brucella DNAmay be detected
by PCR assay. Keid et al., (2007) mentioned that a
negative blood culture or PCR cannot always be
relied upon to exclude a diagnosis of brucellosis,
especially in chronically infected cases. Further-
more, it has been demonstrated that the stage of
Brucella infection may influence the number and
location of bacteria (O'Leary et al., 2006). Alter-
natively, these false negative PCR results may be
explained by the presence of PCR inhibitors that are
coextracted from the fistula discharges which inhibit
or reduce the sensitivity of the PCR. The study
indicated the seroprevalence of equine brucellosis in
different districts of Fars Province and it was
concluded that PCR assay may be helpful in detection
of clinically suspected horses.
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Figure 1. Electrophoretic analysis (1.5% agarose gel) of the
different PCR reactions; Lane 1: negative control;  Lane 2:
B.abortus reference strain 544 (positive control); Lane 3:
Brucella spp. field strain (positive sample); Lane 4 and 5: PCR
negative samples Lane 7: B. abortus vaccine strain RB51
(positive control); Lane 7: Marker 100 base pair.

Figure 2. A case of fistulous withers showing straw-colored,
viscid exudates. 
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upôAKýlìýõèõsÿ ôOzhýÀ ìõèßõèþ Î×õðQ Gpôuçüþ

koAuI øBÿ AuPBó ÖBox (WñõJ AüpAó)

géýê GlüÏþ
*

| cvò ypü×þ ürkÿ   ìùpkAk KõoWÏ×pìdvò ÚBðÐ   uýlÎHlAèñHþ øByíþ
âpôû Îéõï koìBðãBøþ,  kAðzßlû kAìLryßþ kAðzãBû yýpAq, yýpAq, AüpAó

|(||koüBÖQ ìÛBèú:  1  @GBó ìBû  1931  ,  |Knüp} ðùBüþ:  6  kÿ ìBû  1931)| ||

|̂ßýlû 

qìýñú ìÇBèÏú:Gpôuéõq GýíBoÿ ìzPpá AðvBó ôkAï Gõkû ôkoupAupWùBó koìýBó AðvBðùB ôøí̀ñýò cýõAðBR yBüÐ AuQ. upôKpôAæðw

Gpôuéõq kocýõAðBR ìhPéØ koAüpAó ârAo} ylû AuQ, AìB ârAoyBR koìõok AuI GvýBoìdlôk AuQ.  ølÙ:|ølÙ Aq Aüò OdÛýÜ OÏýýò upô

KpôAæðw Aüò AoâBðývî koìñÇÛú WñõJ AüpAó ôìzhÀ ðíõkó ÎõAìê gÇpìpOHÈ GB Aüò GýíBoÿ ìþ GByl. oô} ÞBo:||213 AuI koìñÇÛú Gú

¾õoR O¿BkÖþ AðPhBJ ylðl. @ðPþ GBkÿ øBÿ upï Aq ðËpôWõk @ðPþ GBkÿ Îéýú GpôuçGB AuP×Bkû Aq @qìõó|øBÿ |PBR|, |TAS| ô|EM2| ìõok

Gpouþ ÚpAoâpÖQ. Îçôû GpAüò Aq oô} |RCP| GpAÿ OzhýÀ ìõAok GBèýñþ ìzßõá Gú GpôuçAuP×Bkû âpkül. ðPBüY:GýzPpìõAok ìTHQ upìþ

Gú GpôuçkoAüò ìÇBèÏú Glôó ÎçDî Þéýñýßþ Gõkðl. yýõÑ ôAÚÏþ upìþ Gú Gpôuéõq Gú OpOýI 9/9, 8 ô7% OõuÈ |TPBR|, |TAS| ô|EM2

ârAo} yl. uò, Wñw ôuBGÛú OíBx GB ðzhõAoÞññlâBó, øýa OBSýpÿ GpyýõÑ upìþ Gpôuéõq koAuHùB ðlAyQ. OíBï AuI|øB GB uBGÛú ÎçDî

GBèýñþ (2/3%) kAoAÿ ðPBüY ìTHQ GB @qìõó|øBÿ |TPBR|, |TAS|ô|EM2| Gõkðl. ko|RCP|, üßþ Aq uú AuI GB ÖývPõë WlôâBû, ìd¿õë 054

W×Q GBqÿ ìhPÀ Gú uõüú Öýélÿ GpôuçoA GpAuBx OßTýpðBcýú sðþ |obw| ðzBó kAk. ðPýXú âýpÿ ðùBüþ:||Aüò ìÇBèÏú yýõÑ upìþ Gpôuéõq

AuI koìñBÆÜ ìhPéØ AuPBó ÖBox oA ìzhÀ ðíõk ôðzBó kAkû yl Þú oô} |RCP| ìíßò AuQ koOzhýÀ  AuI øBÿ ìzßõá Gú Gpôuéõq

ôøípAû GB OËBøpAR GBèýñþ @ó ì×ýl GByl.

ôAsû øBÿÞéýlÿ:AuI, Î×õðQ Gpôuçüþ, ôAÞñ{ øBÿ qðXýpû Aÿ Kéþ ìpAq

∗)ðõüvñlû ìvõöôë: Oé×ò: 0596822(117)89+     ðíBGp: 0496822(117)89+      | |||moc.liamg@33ieidab||:liamE|
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