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Abstract: Brucellosis 1s a zoonotic infectious disease caused by Brucella sp. This bacterium can be transmitted
to humans as well as other dogs. It is a significant cause of reproductive failure, predominantly in kennels. The
aim of this study was to determine the seroprevalence of brucellosis in stray and herding dogs of mix breeds
from seven districts in Shiraz, capital of Fars provinee, located in the south of Iran. A total of 175 blood samples
were obtained from dogs between October 2009 and September 2010. Sera were examined by Rose bengal and
Wright test (STAT). The studied dogs were divided into three age groups (<1, 1-4 and >4 years). Prevalence
to brucellosis in these dogs was 29.1% (51 of 175). According to the obtained Rose bengal test results, the
seroprevalence of brucellosis varied significantly (p = 0.000, ¢* = 24.296) from 12-60% in various districts of the
state. According to the obtained results, the serum titre of tube wright test in the studied people was different
from 1/5to 1/640 and in 21.6, 25.5 and 15.7% was 1/160, 1/320 and 1/640, respectively. The STAT results in dogs
41.2% (21 Of 51 ) was titre > 1/200 but the wright test was no significant difference between the different seven
districts either (p=0.05). The mfection had more prevalence in dogs <1 year old (42.9%) i1 comparison with dogs
1-4 years old (27.1%) and dogs >4 years old (22.7%), the difference between the two age groups <1 year old
and >4 years old was statistically significant (p = 0.056, ¥’ = 3.652). But the difference between the two age
groups <1 and 1-4, 1-4 years old and =4 years old was not statistically significant (p=>0.05). There was no
significant difference between the different sexes either (p>0.05). Also There was no sigmficant difference
between the two groups stray and herding dogs either (p=>0.05). Nevertheless, dogs had no clinical signs. This
study showed that brucellosis is present among the stray and herding dogs population of the Shiraz area and
preventive measures should be taken to control pathogenic bacteria.
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INTRODUCTION

Brucellosis 1s still one of the world’s major problems
as a topical disease, both m humean beings and in animals.
Tt is caused by various species of Brucella (Boussetta,
1991). Although, brucellosis and its
transmission were discovered over 100 years ago, the
disease remams a worldwide problem, predominantly in
developing countries (Mantur and Amarnath, 2008).
Shiraz is located in the province of Fars in South Tran. The
weather in this town 1s hot-arid. Dogs live in this area
where cattle, sheep and goats also are mtensively bred.
Dogs husbandry has a vital role in the life of a number
of shepherd ethnic groups in Iran. Brucellosis in animals
15 caused by five recogmzed species of the genus
Brucella. Four species commonly infect man: B. abortus,
B. melitensis, B. suis and B. canis (Al-Shamahy, 1997).
This bacterium is also a cause of human brucellosis. It is

means of

believed that dogs and other canine species are the only
true hosts (Carmichael and Kenney, 1970). Tt 1s important
to emphasize that some infected ammals may be
asymptomatic, being considered important sources of
infection (Johnson and Walker, 1992). When
brucellosis is introduced in a confined population, the
infection spreads rapidly, leading to economic losses
and risks for public health (Jones and Emerson, 1984,
Megid et al., 1999; Pickerill and Carmichael, 1972).
Natural commonly
ingestion of contaminated placental materials or aborted
fetuses, vagmal discharges from mfected bitches that are
in heat or who abort and during breeding. Following an
abortion, organisms may be shed for several weeks or
intermittently for months. Males may also shed orgamsms
in urine. As we observed some cases of brucellosis in
human beings in the area Kazerun of Fars (7.8%)
(Beheshti et al, 2010). The aim of this study was to

infections occur most after
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investigate the presence of brucellosis in dogs and its
mnpact on the livestock rearing system. Several
researchers have reported rates of seroprevalence ranging
between 2 and 30% 1n dogs n various countries (Greene
and Carmichael, 2006). The seroprevalence of brucellosis
in various ammals such as cattle, sheep, goats, camels,
poultrty and human were described in Iran (Boer et af.,
2008; Sabbaghian and Nadim, 1974). Because there is no
published report about brucellosis mn dogs south of Iran,
this study was performed as the first crosssectional
survey to uncover epidemiological patterns of brucellosis
in dogs in the south part of Tran.

MATERIALS AND METHODS

Sample collection and preparation: Between October 2009
and September 2010, a total of 175 healthy dogs were
randomly selected to determine the seroprevalence of
brucellosis and risk factors associated with the disease
from dogs. Blood samples obtained from stray (N = 105)
and herding (N = 70) dogs of mix breeds from seven
districts (Bidzard, Darian, Deralk, Siyakhdarengun,
Gharebagh, Kaftarak, Dinakan) in Shiraz, capital of Fars
province, located in the south of Tran. The studied dogs
were 4 months 6 years old and from mixed breeds. Blood
samples were obtained by vempuncture and transferred
to the laboratory under chilled conditions, as soon as
possible. Serum was isolated by centrifuging the blood
samples at 2000 g. All serum antibodies were tested for
Brucella genus using slide agglutination by Rose bengal
test at cell concentrations and Standard Tube
Agglutination Test (STAT) by 2-mercaptoethancl, using
whole cell antigen (Razi Vaccine and Serum Research
Institute) used for the presence of antibodies against
B. abortus strain.

Statistical results
assoclation with age, sex, breed and districts were
performed by SPSS 15.0 for windows using Fisher’s exact

analysis: Test and potential

test and Chi-square analysis. Differences were considered

RESULTS

About 51out of the 175 serum samples (21.9%) were
found to be positive for Brucellosis. According to the
obtained rosebengal test results, the seroprevalence of
brucellosis varied significantly (p = 0.000, y* = 24.296)
from 12-60% in various districts of the state (Table 1). In
comparison between the two districts together, Bidzard
with Derak (p= 0.047, ¥* = 3.943), Darian with Gharebagh,
Dinakan and Kaftarak (p = 0.024, %* = 5.094), Derak with
Gharebagh, Kaftarak and Dinakan (p = 0.000, ¥* = 12.3),
Siyakhdarengun with Gharebagh, Dinaken and Kaftarak
(p=10.047, ¥* = 3.947) was statistically significant. But in
comparison between other districts with was not
statistically sigmficant (p=0.05).

According to the obtained results, the serum titre of
tube wright test in the studied people was different from
1/5to 1/640 and in 21.6, 25.5 and 15.7% was 1/160, 1/320
and  1/640, respectively. The wright test was no
significant  difference between the different seven
districts either (p=0.05). In comparison between the two
districts together, Darian with Siyalkhdarengun (p = 0.003,
v’ = 8927) and Darian with Charebagh (p = 0.041,
v’ = 4.174) was statistically significant. But in comparison
between other districts with, was not statistically
significant (p=0.05).

The Rose bengal test results, the infection had more
prevalence in dogs <1 year o0ld (42.9%) in comparison with
dogs 1-4 years old (27.1%) and dogs >4 years old (22.7%).
The difference between the two age groups <1 year old
and =4 years old was statistically significant (p = 0.056,
v’ = 3.652). But the difference between the two age groups
<1 and 1-4 years old also 1-4 and =4 years old was not
statistically sigmficant (p>0.05). According to the
obtained STAT results in comparison between the three
age groups with titre 21/200, the infection had more
prevalence in dogs <1 year old (46.7%) in comparison with
dogs >4 years old (41.2%) and dogs 1-4 years old (30.8%)
(Table 2). However, there was no sigmficant difference
between the three age groups either (p=>0.05).

The Rose bengal test result’s prevalence rate was
higher in female dogs (30.3%) than male dogs (27.6%).

significant at p<0.05. But according to the obtained STAT results in
Table 1: Comparative RTB and STAT results with region

Region %o (M)
Factors Bizard Dariun Derak Siakhdarengun Gharehbagh Kaftarak Dinakan Total
RBT
-ve 68 (17/25) 60 (15/25) 40 (10/25) 64 (16/25) 88 (22/25) 88 (22/25) 88(22/25)  70.9(124/175)
+ve 32 (8/25) 40 (1025) 60 (15/23) 36 (9/25) 12 (325) 12 (3/25) 12 (3/25) 20.1(51/175)
STAT
Titre <1200 62.5 (5/8) 90 (9/10) 60 (9/15) 22.2 (2% 33.3 (I/3) 66.7 (2/3) 66.7 (2/3) 58.8 (30/51)
Titre >1/200 37.5 (3/8) 10(110) 40 (6/15) 77.8 (7/9) 66.7 (2/3) 33.3(1/3) 333 (1/3) 41.2 (21/51)
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Table 2: Comparative RTB and STAT results with age

Age

Factors <1 1-4 >4 Total

RBT

—ve 57.1(2003%)  T29(T096)  TT3 (344d)  T0.9 (124/175)
+ve 42.9(15/35) 271 (26/96)  22.7(10M44) 291 (51/175)
STAT

Titre 53.3(8/1%)  69.2(1826)  40.0(/10) 588 (30/51)
<1/200

Titre 46.7(7/15  30.8(826)  60.0(6/10) 412 (21/51)
17200

Table 3: Comparative RTB and STAT results between male and fermale

Sex % (M)
Factors Male Female Total
RBT
-ve 72.4(55/76) 69.7 (69/99) 70.9 (124/175)
+ve 27.6(21/76) 30.3 (30/99) 29.1(51/175)
STAT
Titre <1/200 57.1(12/21) 60.0 (18/30) 58.8 (30/51)
Titre >1/200 42.9(9/21) 40.0(12/30) 41.2 (21/51)

Table 4: Comparative RTB and 8TAT results between Herding and Stray

dogs
Dog % (N)

Factors Herding dog Stray dog Total
RBT
—ve 65.7 (46/70) 74.3 (78/103) 70.9 (124/175)
+ve 34.3 (24/70) 25.7 (27/105) 20.1 (51/175)
STAT
Titre <1/200 50.0 (12/24) 66.7 (1827) 58.8 (30/51)
Titre »1/200 60.0 (12724 33.3 (9727 41.2 21/51)

comparison between the two sex groups with titre >1/200,
prevalence rate was higher in male dogs (42.9%) than
female dogs (40.0%) (Table 3). However, the difference
was not observed among the prevalence of infection and
sexes (p>0.05).

The Rosbangal test results, the infection was more
prevalent in herding dogs (34.3%) compared with stray
dogs (25.7%). According to the obtained STAT results, in
comparison between the two dogs groups with titre
>1/200 the infection was more prevalent in herding dogs
(50%) compared with stray dogs (33.3%) (Table 4). But
there was no signmificant difference between the two
groups stray and herding dogs either (p=0.05).
Nevertheless, dogs had no climical signs.

DISCUSSION

An unusually high prevalence of brucellosis in the
Shiraz city area is indicated in stray and herding dogs.
The present study 1s the first report on the prevalence of
brucellosis in dogs m south of Iran using Rose bengal
and STAT. Tt was revealed that 29.1% (51 out of 175) of
stray and herding dogs in the Shiraz area were affected
with brucellosis.

The STAT is a presumptive (screening ) test (Charisis,
1999) having the advantages of speed and sensitivity

however, a recent study (House et al, 1975). The
seroprevalence rate in this study was found to be 29.1%.
Dogs showed a wide variation of brucellosis occurrence,
from 12% in low prevalence regions to 60% i high
prevalence regions. The disease in high endemic regions
such as Africa, Mediterranean, Middle East, parts of Asia
and Latin America remains an uncontrolled problem
(Godfroid er al., 2005; Refai, 2002). Several researchers
have reported rates of seroprevalence ranging between 2
and 30% in dogs in various countries (Greene and
Carmichael, 2006). Obtained findings from the study were
nearly consistent with other studies in different regions of
the world. Knowledge of the prevalence of brucellosis in
affected dogs in the Shiraz area is important because
brucellosis 1s contagious and there are many stray and
herding dogs that are not examined. These ammals can be
a concern in transmission of the disease to other dogs
and humans. Most human infections result from physical
contact with infected animals (Gul and Khan, 2007).
Transmission typically occurs through contact with
infected animals or materials with skin abrasions
(Palmer et al., 199%).

The study showed that the prevalence of mfection
was more in ages of <1 years old (42.9%) m comparison
with dogs 1-4 vears old (27.1%) and dogs >4 years old
(22.7%), the difference between the two age groups
<1 and >4 years old was statistically significant (p = 0.056,
y? = 3.652). This shows that lower age may increase
exposing probability to infection.

Brucellosis is probably found throughout most of the
world however, in serological survey for canine
that had been conducted on 341 dogs
from different regions of the province of Quebec,
a significant titer was found in six sera (1.6%) with the

brucellosis

2-mercaptoethanol tube agglutination test (Higgins et al.,
1979). Also, sera from 2000 dogs from Southwestern
Ontari1 were tested for antibodies to Brucella canis by a
rapid slide agglutination test. About 31 of these sera gave
suspicious titres and one showed positive titer (Bosu and
Prescott, 1980). A retrospective study of 135 dogs with
diskospondylitis revealed 14 dogs with concurrent
Brucella canis infection (Kerwin et al., 1992). Although,
canine brucellosis is rare in Canada, an outbreak of
Brucella camis infection 1s reported within a kennel
(Brennan et al., 2008). The study indicated high
prevalence of brucellosis. In all parts of Iran, human
brucellosis is endemic and still remains a healthcare
problem (Refai, 2002). In serological survey another
seroprevalence of brucellosis of iran, m human kazerun
7.8% (Beheshti et al., 2010), stray dogs mashhad 5.35%
(Sardari ef al., 2003), camels kerman 10.5% (Rafieipour and
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Ziaei, 2007), dogs ahvaz 4.9% (Mosallanejad et al., 2009)
and seroprevalence 2.5% in mashhad horses
(Tahamtan et al, 2010). According to the obtained
present study results, the nfection was more prevalent in
Shiraz compared with other regions iran. In serological
survey another, New Zealand and Australia appear to be
free of this orgamsm. The prevalence of infection varies
mn different countries (Greene and Carmichael, 2006). Ina
survey in Turkey, a total of 362 serum samples n Istanbul
and Ezmir provinces, 27 cases (7.45%) were found to be
positive for B. canis by ELISA (Oncel et al., 2005). In
another study for evaluation of the clinical utility of
the immuno-chromatography assay for serodiagnosis of
dogs suspected of having brucellosis, the results were
compared with those obtained for hemoculture and the
rapid screening agglutination with 2-mercaptoethanol.
All of the experimentally infected dogs were positive in
ICA, HC and 2-ME RSAT from 3-7 weeks after infection,
respectively (Kim et al., 2007). It 1s reported that vaginal
swab PCR can be a good candidate as a confirmatory test
for brucellosis diagnosis i bitches suspected of bemng
infected (Keid et al., 2007). Other surveys on 12949 dogs
showed 0.3-42.7% infection in 23 provinces and cities in
China (Shang, 1989).

According to the obtamed present study results the
mnfection was more prevalent in herding dogs (34.3%; 24
of 70) compared with stray dogs (25.7%; 27 of 105) and
agreement with STAT results but there was no significant
difference between the two groups stray and herding
dogs (p=0.05). Results indicate further the need for more
specific test antigens and their extensive field evaluation.
The Shiraz city dog population would seem a model one
for this purpose, since dogs are abundant and brucellosis
appears to have the opportunity for natural herd spread
because of limited control measures.

In one patient that had symptoms compatible with
brucellosis the routine tests using Brucella abortus
antigen were negative however, it was positive for
B. canis (Lucero et al., 2005). A total munber of 1549 dogs
from Miyagi prefecture were surveyed during a year for
B. canis, 173 of 1549 dogs (11.2%) were seropositive
(Kikuchi et al., 1979). Anti B. canis antibodies were
detected m 16 of 219 dogs (7.3%) m Buenos aires
(Boeri et al,, 2008). In the survey, 1solation of the affected
dogs 13 important for prevention of disease transmission
to healthy dogs and humans. Any animal with brucellosis
should be removed from the kennel or other breeding
stock before infecting the entire colony. Before breeding
the dog, both the male and female dog should be

examined by testing for the disease.
CONCLUSION

The findings described in this study emphasize the
umportance to develop a national program and response

protocol for prevention of brucellosis in Tran. This is
crucial, especially considering the fact that there is no
human vaccine available. There is no vaccine approved
for use m dogs m Iran. There 15 also no effective treatment
for brucellosis in infected ammals (Charisis, 1999).
Therefore, brucellosis continues to be a major problem in
Tran despite the existence of a test and slaughter strategy
program for eradication.

ACKNOWLEDGEMENTS

This research project was supported by the
Bacteriology Department, Razi Vaccine and Serum
Research Institute-Shiraz, Shiraz, Iran.

REFERENCES

Al-Shamahy, H.A., 1997. The prevalence of Brucella
antibodies mn Yemen. Saudi Med. T, 18: 45-48.
Beheshti, S, G.R. Rezaian, F. Azad, 7. Faghiri and
F. Taheri, 2010. Seroprevalence of brucellosis and risk
factors related to high risk occupational groups in
Kazeroon, South of Iran. Int. J. Occup. Environ.

Med., 1: 62-68.

Boeri, E., GI. Hscobar, SM. Avala, S. Sosa-Estani and
N.E. Lucero, 2008. Canine brucellosis in dogs in
the city of Buenos Aires. Medicina (Buenos Aires),
68: 291-297.

Bosu, W.T. and I.F. Prescott, 1980. A serological survey
of dogs for Brucella canis in southwestern Ontario.
Can. Vet. T, 21: 198-200.

Boussetta, M., 1991. Laboratory diagnosis of animal
brucellosis. Arch. Inst. Pasteur. Tunis, 68: 285-293.

Brennan, S.J., M. Ngeleka, HM. Philibert, L B. Forbes
and A.L. Allen, 2008, Camne brucellosis m a
Saskatchewan kennel. Can. Vet. T, 49: 703-708.

Carmichael, L.E. and RM. Kenney, 1970. Canine
brucellosis: The clinical disease, pathogenesis
and immune response. J. Am. Vet Med. Assoc.,
156:1726-1734.

Charisis, N.S., 1999, Human and ammal brucellosis
epidemiological surveillance in the MZCP countries.
Report of a WHOMZCP Workshop Damascus,
Syrian Arab Republic, 4-5 May 1998, Athens,
American Veterinary Medical Association, pp: 1-47.
http:/www.mzep-zoonoses.gr/pdfen/Brucellosis. pdf.

Godfroid, 1., A. Cloeckaert, I.P. Liautard, S. Kholer and D.
Fretin et al., 2005, From the discovery of the Malta
fevers agent to the discovery of a marine mammal
reservoir, brucellosis has continuously been a re-
emerging zoonosis. Vet. Res., 36: 313-326.

Greene, C.E. andL .E. Carmichael, 2006. Camne brucellosis.
In: Infectious Diseases of the Dog and Cat, Greene,
C.E. (Ed). 3rd Edn., W.B. Saunders Co., Philadelphia,
pp: 369-3%1.

1325



J. Anim. Vet. Adv., 10 (10): 1322-1326, 2011

Gul, S.T. and A. Khan, 2007. Epidemiology and
epizoology of Brucellosis: A review. Pak. Vet T,
27:145-151.

Higgins, R., F. Hoquet, R. Bourque and Y. Gosselin, 1979.
A serological survey for Brucella canis in dogs mn
the province of Quebec. Can. Vet. T., 20: 315-317.

House, C., FF. Badalkhsh and L.E. Carmichael, 1975.
Review of cumrent aspects of camine brucellosis
testing. Proc. Am. Assoc. Vet. Lab. Diag., 18: 121-134.

Johnson, C.A and R.D. Walker, 1992. Clinical signs and
diagnosis of Brucella canis infection. Comp. Cont.
Edu., 14: 763-772.

Jones, R.L. and J K. Emerson, 1984. Camne brucellosis in
a commercial breeding kemnel. . Am. Vet. Med.
Assoc., 184: 834-835.

Keid, L B., R M. Soares, S.A. Vasconcellos, D.P. Chiebao,
I Megid, V.R. Salgado and L.J. Richtzenhain, 2007. A
polymerase chain reaction for the detection of
Brucella canis in semen of naturally infected dogs.
Theriogenology, 67: 1203-1210.

Kerwin, S.C., D.D. Lewis, TN. Hribernik, B. Partington, G.
Hosgood and B.E. Eilts, 1992. Diskospondylitis
associated with Brucella canis infection in dogs:
14 cases (1980-1991). I. Am. Vet. Med. Assoc.,
201: 1253-1257.

Kikuchi, YK., Y.S. Sakuma, T. Sato, S. Suzuki and S.
Hoshi et al., 1979 A survey of Brucella canis
infection in dogs sheltered in Tohoku university
school of medicme. Tikken Dobutsu, 28: 279-286.

Kim, TW., YJI Lee, MY. Han, DH. Bae and
S.C. Jung et af., 2007. Bvaluation of immunochroma-
tographic assay for serodiagnosis of Brucella canis.
I. Vet. Med. Sci., 69: 1103-1107.

Lucero, N.E,, N.O. Jacob, SM. Ayala, G.I. Escobar,
P. Tuccillo and T. Jacques, 2005. Unusual clinical
presentation of brucellosis caused by Brucella canis.
T. Med. Microbioel., 54: 505-508.

Mantur, B.G. and S.K. Amarnath, 2008. Brucellosis in
India: A review. I. Biosci., 33: 539-547.

Megid, J., AF. Brito, C.C.G. Moraes, N. Fava and
I. Agottani, 1999. Epidemiological assessment of
canine brucellosis. Arg. Bras. Med. Vet Zootec.,
51: 439-440.

Mosallanejad, B., M.G. Najafabadi, R. Avizeh and
N. Mohammadian, 2009. A serological survey on
Brucella canis in companion dogs in Ahvaz. Iranian
T. Vet. Res. Shiraz Univ., 10: 383-385.

Oncel, T., M. Akan, B. Sarieyyupoglu, O.Y. Tel and
A. Ciftei, 2005, Seroprevalence of Brucella canis
infection of dogs in two provinces in Turkey. Turk. T.
Vet. Anim. Sci., 29 779-783.

Palmer, S.R., L. Soulsby and DIH. Simpson, 1998.
Zoonosis: Biology, Climcal Practice and Public
Health Control. Oxford University Press, New York,
TSBN-13: 9780192623805, pp: 948,

Pickerill, P.A. and L.E. Carmichael, 1972. Canine
brucellosis: Control programs in commercial kennels
and effect on reproduction. J. Am. Vet. Med. Assoc.,
160: 1607-1615.

Rafieipour, A. and N. Ziaei, 2007. Brucellosis of camels in
Tran. Priory Online Med. T.

Refai, M., 2002. Incidence and control of brucellosis in the
Near East region. Vet. Microbiol., 90: 81-110.

Sabbaghian, H. and A. Nadim, 1974. Epidemiology
of human brucellosis in Isfahan, Tran. J. Hyg.,
73:221-228.

Sardari, K., A.R. Kamram and K.H. Kazemi, 2003. The
serological survey of brucella abortus and melitensis
in stray dogs in Mashhad, Tran. World Small
Amimal Veterinary Association World Congress
Proceedings.

Shang, D.Q., 1989. Investigation of B. cams mfection
in China. Zhonghua Liu Xing Bing Xue Za Zhi,
10: 24-29.

Tahamtan, Y., M.M. Namavari, G. Mohammadi and
G.M. Jula, 2010. Prevalence of brucellosis m horse
North-East of Tran. J. Equine Vet. Sei., 30: 376-378.

1326



