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Abstract: Saudi Arabia is one of the most important countries as a source
of horses in the world. This study was applied on the horses in Najran
area, southwest Saudi Arabia. Horses were screened for three arthropods
borne viral diseases; African horse sickness (AHS), West Nile Virus
(WNV) and Equine Infectious Anemia (EIA) as well as one bacterial
disease, brucellosis. Ninety two blood samples were collected from seven
horse stables in the period from March to November 2017. ELISA was
used for detection of AHS, WNV and EIA, while Rose Bengal Plate Test
(RBPT) was used for brucellosis. The results showed that 14 samples
were positive for anti-WNV 1gG with percent of 15.2%, while all samples
were negative for anti-WNV IgM. Furthermore, 9.78%, of samples were
positive for brucellosis. The infection was shown only in three stables,
where horses are in close contact with ruminants. Horses were free of
AHS and EIA. For the first time, brucellosis and WNV were detected in
horse in Najran area of KSA. However, more investigations are required
to further examine the brucellosis samples.
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Introduction

Arboviruses are wide group of viruses that have a
worldwide distribution and belonging to many different
taxonomic families. AHS of Reoviridae, WNV of
Flaviviridae and EIA of Retroviridae are known
three arbovirus viruses that cause infection in horses
(Gubler, 2002). Culicoides imicola, the main vectors of
these is present in SA and neighboring countries as
Yemen (Boorman, 1989; Al-Ahmed et al., 2010).
African horse sickness was restricted to sub-Saharan
Africa (Awad et al., 1981) until 1959 when the virus
spread onto some countries of Asia continent including
Saudi Arabia (Rafyi, 1961; Mirchamsy and Hazrati,
1973; Gohre et al., 1964). Thirty years later in 1989 and
1990, AHS was identified in south region of Saudi
Arabia. After this outbreak, routine surveillance of the
AHS was performed by the authority. Many studies in
different localities indicated that the kingdom is free of
the virus (Al-Afaleq et al., 1989; Hemida et al., 2017,
APHIS, 2015). A recent study of suspected AHS in the
southwestern of the kingdom showed that some horses
developed clinical symptoms which might be related to
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the AHS infection. The study indicated the importance
of a new surveillance study of AHS in the southwestern
area of Saudi Arabia (Al-Ghamdi, 2017). WNV was first
isolated in 1937 in the West Nile region of Uganda
(CDC, 2016). From the 1950s to the 1980s, the virus
spread to different countries of Europe, Africa, Australia,
America and Asia (Smithburn et al., 1940; Work et al.,
1953; Schmidt and Elmansoury, 1963; Ther, 1996;
Nash et al., 2001; Malkinson et al., 2002). Since the
beginning of the 21st century, WNV has emerged in the
form of epidemics and outbreaks in human and horses in
North America and Europe (DOHMH, 2012; Trock et al.,
2001). The presence of WNV antibodies in almost one
third of tested horses in Al-Ahsa area, east of Saudi
Arabia (Al-Ghamdi, 2014) was proved. Other study
proved the presence of arthropods vectors of WNV in
Saudi Arabia (Al-Ali et al., 2008). EIA was found in
donkies in the southwest survey of Saudi Arabia (Sellon,
1993). The clinical signs of the disease include recurrent
fever, weight loss, edema and anemia (Sellon, 1993)
Brucellosis is a zoonotic disease which mainly infects
cattle, sheep and goats (WHO, 1986). It causes severe
economic  lossesin livestock and  infects  more
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than 500,000 human every year (WHO, 1986). The
brucellosis threat is higher in Saudi Arabia; as it import high
numbers of livestock especially during the Hajj season. In
addition, there is a high amount of uncontrolled animal
movement across the borders of neighboring countries
(Kiel and Yousuf Khan, 1989). The results of previous
studies conducted on brucellosis in Saudi Arabia showed
that the ratio was 1.7-15% in human and 14.2-26.1% in
sheep and goats (Al-Zeftawi et al., 1986; Radwan et al.,
1983; Asaad and Algahtani, 2012; Elsheikh et al., 2011;
Scott et al., 2016; Memish, 2001; Al-Sekait, 1999).
Brucella abortus infection in equine has been detected in
different parts of the world; the infection ranged from 0.5 to
40%. In most conducted studies, ruminant seems to be the
principle source of infection (Denny, 1073; Abo-Shehada,
2009; Acosta-Gonzélez et al., 2006). This study was
conducted in the Najran area in southwestern Saudi
Arabia to investigate the prevalence of these viral and
bacterial diseases.

Material and Methods
Sample Collection

A total of 92 blood samples were obtained from 7
horse stables from March 2017 to November 2017.
Five ml of blood was collected from each horse in
sterile tubes and was transported to the laboratory.
After blood clotting, it was centrifuged at 5,000 rpm for
5 min and sera were separated and stored in labeled
cryovials at -20°C till used. Ethical rules and animal
welfare were taken into account during sampling.

Serological Tests
A. ELISA

AHS kit was obtained from INGENASA, Madrid,
Spain and the test was done as previously described
(Hamblin et al., 1990). Detection of anti-WNV IgG: Sera
were investigated for West Nile virus specific antibodies
using ID screen WNV competition multi species ELISA
(ID Vet, Grables, France). The test depends on
recognition of WNV anti-pre-E antibodies in horse sera.

Table 1: The serological results of tested viral and bacterial diseases

The test was applied according to the manufacturer’s
instructions. For detection of anti-WNV IgM infection in
horses, a commercially available IgM capture ELISA
was used (IDEXX IgM WNV Ab Test, USA) according
to the manufacturer’s instructions. EIA kit was obtained
from INGENASA, Madrid, Spain and the test was
applied as described by the supplier.

B. Rose Bengal Plate Test

RBPT antigen was purchased from (VLA, U.K.)
and the technique was used as previously described
(Alton et al., 1988). Briefly, all the reagents were
brought to room temp before use. One drop of antigen
was mixed with one drop of serum on white glass
slide. The antigen and the serum were mixed
thoroughly and the results were recorded after 3-4 min
of gentle shaking.

Results

Serologic testing for anti-WNV IgG antibodies
detected antibodies titer in 14 samples of 92 tested
samples, with percent of 15.2% (Table 1). The
positive samples were shown in all of the tested seven
stables. The case history of tested positive horses
indicated no clinical signs or previous vaccination. On
the other side, all the 92 investigated samples by anti-
WNV IgM antibodies were negative. These results
confirm the absence of recent infections. Follow up
with horse owners revealed no clinical symptoms, or
any mortality among WNV positively identified
horses. All 92 tested samples were negative for both
AHS and EIA viruses. Moreover, 9 samples were
positive for B. abortus with percent of 9.78%. All the
positive samples were shown only in three stables of
the seven tested ones, while other four stables were
negative. Interestingly, these positive results were
shown only in the presence of ruminant as camel and
sheep close to horses (Table 1). The positive samples
were shown in both males and females, which indicate
that both sexes could be infected.

Number of  Number of WNV-IgG ~ Number of WNV-IgM Number of brucellosis ~ Number of AHS Number of EIA
Stables samples positive (percentage) positive (percentage) positive (percentage) positive (percentage) positive (percentage)
1 10 2 (20%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
2 26 4 (15.3 %) 0 (0%) 5(19.2%) 0 (0%) 0 (0%)
3 10 1(10%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
4 12 3 (25%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
5 11 2 (18.1%) 0 (0%) 2 (18.1%) 0 (0%) 0 (0%)
6 10 1(10%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
7 13 1(7.6%) 0 (0%) 2(15.3%) 0 (0%) 0 (0%)
Total 92 14 (15.2%) 0 (0%) 9 (9.78%) 0 (0%) 0 (0%)
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Discussion

Horses were associated with humans from ancient
times, especially in Arabian Peninsula. Horses should be
observed and taken care of because any infection may
affect humans. Najran area in the Southwest border of
Saudi Arabia has shown many emerging viral disease as
MERS and Dengue in the last few years (Madani et al.,
2014; WHO, 2017). Because of the presence of
endemicity of brucellosis in human and animals and the
presence of mosquito that transmits AHS, WNV and
EIA and the proximity of Saudi Arabia from an infected
country such as Egypt, Iran and Yemen, this study was
done to investigate these diseases. Our results indicated
the prevalence of IgG antibodies against the virus in
15.2% of tested samples while IgM antibodies was
negative. Even though IgG antibodies results were
lower than that performed in the Eastern part of Saudi
Arabia, it confirmed the prevalence of WNV
antibodies. The horses that showed WNV titer had no
evidence of disease and no previous vaccination. It
seems that horses attracted a mild infection in the past,
without showing any signs. It is well known that most
of human and horses infection went mild without
symptoms or severe illness (Hayes, 1989). The virus
have been identified in neighboring regions in Asia and
Africa, which might be responsible for spread of the
infection to SA. Our results showed that all tested sera
were IgM negative which indicate that the infection of
the WNV is not an acute infection.

The last outbreak of AHS was in the south area of
Saudi Arabia which consider as the closest region to the
AHS endemic areas in sub-Saharan Africa and Yemen
(Al-Ghamdi, 2017). The World Organization for Animal
Health suggests systematic monitoring of AHS at regular
intervals to avoid the spread of the disease. No African
horse sickness antibodies were detected in this study.
Previously, Animal and Plant Health Inspection Service
considered the importation of equines from Saudi Arabia
to the United State presents a low risk of introducing AHS
(APHIS, 2015). This result supports previous works
that Saudi Arabia is free of AHS and the last infection was
in 1989 (Al-Afaleq et al., 1998; Hemida et al., 2017;
APHIS, 2015). Just as in the case of AHS, Presence of
EIA has been excluded in Najran. It seems that the
preventive strategies applied in Saudi Arabia as vectors
control and good quarantine measures prevent these two
diseases in the country (Howell, 1963).

Despite the endemicity of brucellosis in human and
animals, equine brucellosis was not previously
investigated in Saudi Arabia. The widely used RBPT is
used in our study for screening of brucellosis. Although
the test is simple, sensitive, cheap and convenient; cross
reaction with other pathogens could results in false
positive results (Erganis et al., 2005). This study showed
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the prevalence of brucellosis in 9.78% of all tested
samples. All tested positive horses were apparently
normal and did not show any signs of infection.
Although the source of infection was not confirmed;
ruminant probably is the source of infection. As shown
in our results, the positive samples are found only in
stables where horses are kept together with small or large
ruminants. It is probable that the horses get infected
during daily exercise by ingestion of contaminated food
or water from these ruminants. Our results are in
agreement with other works (Ocholi et al., 2004; Denny,
1973; Ehizibolo et al., 20211) who reported evidence of
horses infection with B. abortus on the same open area
with ruminants and that positive reacted horses usually
show no symptoms. In fact, positive antibodies reaction
does not mean brucellosis infection. The limitation of
this work is absence of confirmation of the positive
samples with ELISA for equine brucellosis due to lack
of supplies, which need to be done in next studies.

Conclusion

Our results indicated for the first time the prevalence
of WNV and brucellosis antibodies in horses in Najran.
Further investigations and follow up of these disease
should not be neglected. The rearing of horses in close to
ruminants should be prevented to avoid cross infection.
Najran area is free from AHS and EIA.
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