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First detection of West Nile virus seropositivity in horses in southern Iraq
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ABSTRACT

Background: West Nile virus (WNV) circulates between birds and mosquitoes, with horses and humans as incidental
dead-end hosts. Despite documented cases in neighboring countries and human cases in southern Iraq, no previous
studies have investigated WNV in Iraqi horses.

Aim: To determine the seroprevalence of WNV in horses from three southern Iraqi governorates (Thi-Qar, Misan, and
Basrah) between March and June 2024.

Methods: Blood samples were collected from 236 horses regardless of age, sex, or health status. Serum samples were
analyzed using commercial competitive enzyme-linked immunosorbent assay kits to detect specific anti-Pr E IgG and
IgM antibodies.

Results: The overall 1gG seropositivity rate was 30.08%, with similar rates reported for Misan (30.66%), Basrah
(30.12%), and Thi-Qar (29.48%). IgM seropositivity was 11.86% overall, with 14.67%, 7.22%, and 14.1% in Misan,
Basrah, and Thi-Qar, respectively. No statistically significant differences were observed among governorates (p >
0.05). Females had a slightly increased positivity rate (42.7%) when placed alongside males (38%), and with respect to
age, the positivity rates for three distinct age categories: 1 to 2 years (n0.64), 2 to 5 years (no.135), and above 5 years
(n0.37) were recorded as 45.31%, 41.48%, and 37.83%, respectively.

Conclusion: This is the first study to demonstrate WNV seropositivity in Iraqi horses, revealing active virus circulation
in southern Iraq, particularly in marshland areas suitable for mosquito vectors and migratory birds. The findings
highlight the need for surveillance programs and preventive measures to control WNV transmission throughout the

region.
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Introduction

West Nile fever (WNF) is a viral disease known as an
arboviral disease, caused by West Nile virus (WNV),
which is a single-stranded RNA virus with a positive
sense, and belongs to the flaviviridaees between birds
and ornithophily mosquitoes (Eybpoosh et al., 2019);
however, humans and horses may become infected
as incidental dead-end hosts (Pealer et al., 2003).
The illness was first documented in Uganda in 1937.
Subsequently, it manifested in the form of localized
outbreaks in various regions of Africa, the Middle
East, and Asia, resulting in mild symptoms or isolated
instances; following the year 1999, the WNV made its
way into the western hemisphere, leading to significant
outbreaks among humans, horses, birds, and other
wildlife in the United States and Europe (Sejvar, 2003).
The WNYV has been established as an endemic presence
in most regions across the world, specifically in Africa,
Asia, Australia, Europe, and North America (Nash et
al., 2001). Although the WNF has been documented

among equines in most neighboring countries to
Iraq, including Iran (Paquette et al., 2023), Turkey
(Taskin et al., 2023), Jordan (Obaidat et al., 2019),
and Saudi Arabia (Alkharsah and Al-Afaleq, 2021),
the seropositivity of WNV has only been documented
among humans in the southern region of Iraq in 2015
(Barakat et al., 2015). The lack of prior research on
WNV in Iraqi animals motivated this study, which
aimed to determine the seroprevalence of WNV in
horses from three southern Iraqi governorates (Thi-Qar,
Misan, and Basrah) between March and June 2024.

Materials and Methods

The study was conducted between March and June
2024 in the southern governorates of Iraq (Thi-Qar,
Misan, and Basrah), which cover an area 0f49.416 Km?
between 32°N and 46°E. These governorates include
the main marshlands of the country with many rural
villages (Khalif, 2002); therefore, many farmers raise
domestic animals in proximity to their habitations,
especially after the obvious effects of climate change
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(Al-Muhyi and Aleedani, 2022). A total of 236 blood
samples were collected from horses regardless of age,
sex, and health status, placed in labeled plain tubes, and
submitted immediately to the laboratory under cooling
conditions. In the laboratory, the sera were separated by
centrifugation (200xg for 10 minutes). Each obtained
serum sample was divided into two portions; the first
was examined with a commercial competitive ELISA
kit (ID.vet/France/0012660/WNIGM  ver0919EN)
to detect IgG, while the rest was examined by IgM
Antibody Capture ELISA (MAC) kit designed for
the detection of anti-prE IgM antibodies in horse
serum and plasma according to guideline outlined by
manufacturers for assay procedure and interpretation.
All obtained data were statistically analyzed using the
SPSS version 12 chi-square test and the #-test.

Ethical approval

All procedures performed in this study were approved
by the Ethics Committee of the University of Basrah
(reference number: 47-37-2024) and were conducted in
accordance with applicable guidelines and regulations
for animal research.

Results

Table 1 shows that out of the 236 analyzed samples, 71
were seropositive for IgG, representing a percentage

rate of 30.08%. These samples included samples
from the Misan, Thi-Qar, and Basrah regions, with
positivity rates of 30.66%, 29.48%, and 30.12%.
The IgG response rate was 30.8%. According to the
specific IgM test, the seropositivity was 11.86%,
including 11%, 11%, and 6% in Thi Qar, Misan,
and Basrah, respectively (Table 1 and Fig. 1). Table
2 outlines several demographic parameters; the
aggregate positivity rate across both genders was
41.9% (99/236). Females had a slightly increased
positivity rate (42.7%) when placed alongside
males (38%), but this gap was not statistically
noteworthy. On the other hand, with respect to age,
the positivity rates for three distinct age categories:
1 to 2 years (n0.64), 2 to 5 years (no.135), and above
5 years (no.37) were 45.31%, 41.48%, and 37.83%,
respectively.

According to habitat, the analysis of IgM and IgG
seropositivity rates across different habitats revealed
distinct statistical groups at p > 0.05. In contrast to
the seropositivity rate of semi-arid environments
(9.09%), there were no significant differences between
wetland (50%) and agricultural environment (48.7%),
whereas both environments maintain similarly high
seropositivity rates, Table 3.

Table 1. IgG and IgM seropositivity in the examined samples.

Governorate Examined sera IgG + ve % * IgM +ve %*
Thi Qar 78 23 29.48 11 14.1
Misan 75 23 30.66 11 14.67
Basrah 83 25 30.12 6 7.22
Total 236 71 30.08 28 11.86

Note: * indicates non-significant variation among governorates in both IgG and IgM rates at p > 0.05, +ve = positive reaction.
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Fig. 1. Demonstrate the seropositivity of IgG and IgM among the governorates included

in the study.
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Table 2. Distribution of IgG and IgM seropositivity rates according to sex and age.

. Age (years)
Categories
Male Female >5 2-5 <2
No. of examined cases 42 194 37 135 64
No. of positive entries 16 83 14 56 29
Percentage % 38.0 42.78 37.8 41.4 453
A A B B B

Note: letters (A) and (B) indicate statistically significant differences (p > 0.05).

Table 3. Distribution of IgG and IgM seropositivity rates among the study population.

No. of examined

No. of positive

Habitant sera entries Percentage
(IgG and IgM)
Agricultural 78 38 48.7A
Wetland 114 57 50A
Semi-Arid 44 4 9.09a

Note: letters (A,a) indicate statically significant differences between habitants (p > 0.05).

Discussion

The present study is the first report of an immune
reaction to WNV in the southern region of Iraq. The
findings were predictable due to previous disease
occurrences in human populations documented in the
same area (Barakat ef al., 2015), particularly in the
study area harboring the most southern wetlands in Iraq.
Consequently, the inhabitants serve as common hosts
for mosquitoes, alongside a substantial population of
migrant and domestic birds suspected to be reservoirs
of WNV, in addition to these areas characterized
by interconnected marshlands that overlap with
endemic regions of Khuzestan province, Iran (Amin
et al., 2020). The seropositivity rate documented here
aligns with similar rates found in various neighboring
countries, such as 31.6% in Turkey (Ozkul ef al., 2013)
and 24.9% in Jordan (Obaidat ef al., 2019), and 27.33%
in southern Iran (Amin ef al., 2020). Nevertheless, this
prevalence is lower than the rate of 70.3% reported in
Saudi Arabia (Alkharsah and Al-Afaleq, 2021).

Most studies indicate that the synthesis of IgG in horses
commences 14 days post-infection and persists for
at least 15 months after infection (Alkharsah and Al-
Afaleq, 2021). Thus, the present findings suggest the
potential stability of the disease in the southern regions
of Iraq, where a suitable habitat for the vector (Culex
spp.) is present (Thamer and Abdulsamad, 2005; Laftah
and Najim, 2023), which is responsible for some viral
insect-borne diseases in the area (Shantasinbat and
Hasony, 2021). The statement is further supported
by documented cases of the disease in southern Iraq
among humans during 2015, whereas Barakat et al.
(2015) reported seroprevalence rates of IgG and IgM
0f 9.88% and 0.82%, respectively. In comparison with
IgG, IgM antibodies are more specific to WNV and

typically become detectable within a period of 6-7
days following the onset of illness and remain present
for a duration of up to 90 days or more (Alkharsah
and Al-Afaleq, 2021). Thus, according to a specific
IgM test, the seropositivity was 11.86%, which may
indicate active circulating of WNV between birds and
mosquitoes in the study site during the season of insect
activity. The absence of statistical significance in the
disparities between IgG and IgM rates, as indicated in
the findings, may possibly be explained by the timing
of the study, which was conducted in the early summer
when IgM levels typically surge in response to ongoing
active cases, while IgG levels remain relatively steady.
The present study revealed significant variation in WNF
seropositivity among horses across different habitats
in the southern region of Iraq. The high seropositivity
rates observed in both agricultural and wetland areas,
with no significant difference between them, suggest
that these environments provide similarly favorable
conditions for WNV transmission. These findings
align with studies by Garecia-Bcanerga et al. (2018),
who reported comparable seropositivity patterns in
horses from irrigated agricultural regions and natural
wetlands. These elevated rates could be attributed to
several ecological factors common to both habitats,
including the presence of standing water bodies that
serve as breeding sites for mosquito vectors, abundant
vegetation providing resting sites for adult mosquitoes,
and the presence of wild birds that act as natural
reservoirs for the virus (Tran ef al., 2014).

The significantly lower seropositivity rate detected
in semi-arid regions likely reflects less favorable
conditions for virus maintenance and transmission. This
finding supports observations by Durand et al. (2017)
in Mediterranean regions, where WNV seroprevalence
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showed a strong correlation with habitat moisture
levels. The limited availability of water bodies in
semiarid areas restricts mosquito breeding sites and
potentially reduces vector populations, as documented
by Ciota and Kramer (2013) in similar ecological
contexts.

Conclusion

This investigation constitutes the initial assessment
of the immune response to WNV in equines from the
southern region of Iraq. The presence of both IgG and
IgM antibodies indicates active WNV circulation in the
study area.

This study has several limitations that should be
considered. The cross-sectional study design limits
our ability to infer causality or establish temporal
relationships between risk factors and WNV infection.
Additionally, single-time-point sampling prevents
observation of seasonal variations in infection rates.
Our findings have important implications for public
health and veterinary practice in Iraq. Given that
WNYV vaccination is not available in the country, we
recommend focusing on vector control strategies,
including environmental management of mosquito
breeding sites and appropriate chemical control
methods. For horses, practical protective measures
such as the use of mosquito nets during peak vector
activity periods should be implemented. These
findings also highlight the need for enhanced clinical
surveillance and case reporting systems among
veterinary practitioners in Iraq to better monitor and
respond to WNV infections in horses.
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