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Seroprevalence of strangles in horses and donkeys in Mosul city, Iraq

Introduction

Strangles is a contagious equine disease which is principally char-
acterized by respiratory signs and superficial suppurative lymphadenitis. 
The causative agent is the bacteria of Streptococcus equi, which are Gram 
positive, pus-forming microorganisms, and produce hemolysis on blood 
agar (Paillot et al., 2010; Chhabra et al., 2023). The disease is primarily 
spread via the direct and/or indirect routes (Lindahl et al., 2011; Tartor et 
al., 2019). Clinically, strangles is mainly marked by inflammation of the 
upper respiratory tract (Seromucoid nasal discharge which progressively 
become mucopurulent), abscessation in the adjacent lymph nodes (Boyle 
et al., 2018) and severe inflammation of the mucosa in head and throat 
regions with extensive swelling, and often ruptures of superficial lymph 
nodes (Paillot et al., 2010; Richmond, 2015).

The Equidae could serve as carriers or reservoirs; therefore, they 
play a significant role in the circulation of the causative agent within the 
epidemics, which makes the management and avoidance of the disease 
more challenging (Duran and Goehring, 2021). The morbidity rate of the 
disease among horses may reach 100%, whereas the case rate for fa-
talities cannot be more than 10% (Chanter et al., 2000). In Iraq, the dis-
ease was reported in horses by molecular tools and bacterial isolation of 
the causative agent (Jawad, 2000; Jabbar, 2014), also in the neighboring 
countries, the disease was reported in Saudi Arabia with an infection rate 
of 44.8% and a fatality rate of 17.24% and the total prevalence rate was 
44.2% (Osman et al., 2021), and in Iran the prevalence rate was 37.5% 
(Mohammadi et al., 2016). 

The disease has major drawbacks in the Equine industry around the 
world because its long-term illness, prolonged convalescence time, cost 

of prevention and treatment, and finally the related sever consequences 
(Cohen et al. 2020). 

To our knowledge, there is limited documentation about the status 
of strangles in Iraq. Therefore, the objective of this study was to evaluate 
the presence of anti-Streptococcus equi antibodies in horses and donkeys 
in the different regions of Mosul City, Iraq. 

Materials and methods

Ethical Statement

This study plan was approved for animal handling by the Institutional 
Animal Care and Use Committee at the College of Veterinary Medicine, 
University of Mosul, Iraq.

Animal sampling and Laboratory tests

Blood samples from 184 horses were randomly collected, and the 
animals (draught and racing horses) were populated in different areas 
of Mosul city in Iraq, as mentioned in Table 1. However, the majority of 
animals were apparently normal; some of those animals had respiratory 
signs. Their ages were between 2-6 years old, and they were included 
in both sexes (56 males, and 128 females). In addition, blood samples 
were collected from 28 donkeys (18 males, and 10 females). The period 
of study was between September 2022 and September 2023. The sam-
ples of blood were collected directly from the jugular vein using plain 
vacutainer tubes to subsequently acquire the sera for indirect ELISA (iEL-
ISA) test. After that, the collected blood samples were transported im-
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mediately in cooled sterile conditions to the laboratory of the College 
of Veterinary Medicine/ University of Mosul/ Iraq. The sera were stored 
at -20°C until the application of iELISA. The sera were screened for the 
presence of anti- S. equi antibodies by the Horse anti-streptococcus anti-
body (anti-streptococcus) ELISA Kit (SunLong Biotech Co., LTD, Zhejiang, 
China). The procedure was done following the instructions of the applied 
commercial kit provided by the manufacturer. The iELISA plate was read 
at 450 nm using ELISA plate reader (Bio Tek, USA). Finally, the data of the 
current investigation was retrieved by calculating the O.D. values of the 
sera and the provided controls of the testing kit.

Statistical analysis

The SAS statistical analysis system (Ver. 9.2, 2010, SAS Inc., USA) was 
used to analyze the data from the current study. The calculated propor-
tions were compared using the Chi-square test, with P <0.05 was deemed 
significant.

Results

The outcomes of this study revealed that the seroprevalence of stran-
gles among the screened horses in Mosul City, Iraq. The results of iELISA 
showed the presence of anti-Streptococcus equi antibodies which were 
reflected in the prevalence of strangles in the tested animals. General-
ly, the total percentage for the prevalence of the disease in horses was 
12%. The seroprevalence of anti-Streptococcus equi antibodies was nil in 
donkeys in both males and females. Any significant relationship was not 

found between seropositive animals and sex (p>0.05). 
Further, the results of screening the included horses by iELISA in ani-

mals, that were less than 3 years old, showed the presence of 14 positive 
cases out of 70 samples (20%). They were significantly higher at P< 0.05 
compared to the older animals. On the other hand, the animals of age 3 
years and older were reported to have 8 positive cases, for strangles, out 
of 114 samples (7%) as mentioned in Table 2.

Moreover, the results of testing the animals that were physically clas-
sified according to their respiratory condition; animals with respiratory 
signs showed 13 seropositive out of 48 samples (27.1%), whereas ani-
mals with normal respiratory status were 6.6%. The seroprevalence rate in 
horses with respiratory signs was significantly higher than the rate in the 
apparently healthy animals as expressed in Table 3. 

Additionally, the seroprevalence of anti-Streptococcus equi antibod-
ies in racing horses was 14%, while it was 9.1% in the draught horses 
(Table 4).

Discussion

Strangles is one of the main contagious illnesses that mostly affect 
horses, and it has major drawbacks in the equine industry in general. Lim-
ited information is available about the epidemiology of disease in Mosul 
City, Iraq; therefore, this study was designed to provide a preliminary in-
sight into the seroprevalence of the disease in Mosul city at the northern 
part of Iraq. 

In this study, the screening of horse sera was done by iELISA to in-
vestigate the presence of anti-S. equi antibodies. The iELISA has a high 
sensitivity detection ability compared to the traditional bacterial isolation 
techniques (Chen et al., 2021); therefore, it was used in this scientific in-
vestigation. The total percentage for the disease prevalence was showed 
12% in horses in Mosul city, Iraq. This result was different from the report-
ed prevalence rate in the study of Al-Gharban (2017) who was showed 
a rate of 22.29% in horses and donkeys in Baghdad, Iraq. This variation 
in the results might be attributed to the differences in the geographical 
regions, climate conditions, laboratory test type and timing of the study. 
Furthermore, the regions included in that study (Al-Gharban, 2017) are 
considered as centers for the racing horses in Iraq, and therefore this 
might increase the risks of infection because of the presence of carrier 
animals from either local or imported sources. 

 A higher prevalence of strangles was recorded by Osman et al (2021) 
who reported a prevalence rate of about 44.2% in Saudia Arabia, 37.5% 
in Iran (Mohammadi et al., 2016), and 45.2% in Pakistan (Ijaz  et al., 2012) 
may be due to the presence of carrier horses that lead to spread and 
persistence of infection. 

In the current study, the seroprevalence rate of strangles was 20% 
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Region Number of horses

Al-Shalalat 81

Bab-Sinjar 52

Rabia’a 24

City center 9

Badoosh 7

Al-Shamsiat 6

Al-Namrud 5

Total 184

Table 1. Number of examined horses and their regions.

Sex Number of samples Number of seropositive 
horses (%) P-value Age Number of samples Number of seropositive 

horses (%) P-value

Male 56 6 (10.7)
0.73

< 3 years 70 14 (20*)
0.01

Female 128 16 (12.5) ≥ 3 years 114 8 (7)

Total 184 22 (12)

Table 2. Seroprevalence of anti-Streptococcus equi antibodies by iELISA in different sex and age groups.

* Significant difference at P< 0.05

 Samples Number of samples Number of seropositive horses Percentage (%) P-value

Animals with respiratory signs 48 13 27.1 * 0.00

Animals without respiratory signs 136 9 6.60

Total 184 22 12

Table 3. Seroprevalence of anti-Streptococcus equi antibodies by iELISA in horses based on their respiratory condition.

* Significant difference at P< 0.05

Samples Number of samples Number of seropositive horses Percentage (%) P-value

Racing horses 95 17 18*
0.01

Draught horses 89 5 5.60

* Significant difference at P< 0.05

Table 4. Seroprevalence of anti-Streptococcus equi antibodies by iELISA in the racing and draught horses.



in the animals under 3 years of old, and it was significantly higher than 
the recorded 7% in the animals of age 3 years and more. Regarding the 
infected age groups, however, the disease is more frequently observed 
in younger animals, but it could also infect horses of any age (Ijaz et al., 
2010; Manzoor et al., 2008). In that scope, the study of Neamat-Allah 
and Damaty (2016) recorded a prevalence rate of 20% in animals with 
ages between 1-2 years old. This result is in harmony with our results 
for that age group of horses. Furthermore, in this study, it was showed 
that the seroprevalence rate in animals with respiratory signs (27.1%) was 
significantly higher than the rate observed in the animals without those 
signs (6.6%). This finding is relevant to the published literature about 
the disease, as it is generally characterized by upper respiratory signs 
as mentioned by Sweeney et al. (2005) and Boyle (2017). In addition, the 
results showed that the seroprevalence rate was significantly high in the 
racing horses group (18%) when compared  with the reported rate in the 
draught horses (5.6%). This difference might be explained by the majority 
of the race horses were young under 3 years old, whereas the other group 
was included older animals. Since the young animals are more suscep-
tible to strangles than adults; therefore the incidence of the disease in 
these age group is generally high (Ijaz et al., 2010; Manzoor et al., 2008). 
Finally, no seropositive cases were noticed in donkeys as screened by iEL-
ISA in Mosul City. This result could be occured due to these animals live 
in a small groups with less exposure to the pathogen from carrier and /or 
active cases, also they are relatively considered more resistant to infection 
than horses and mules (Thiemann, 2012). 

Conclusion

This investigation has revealed the seroprevalence of anti-S. equi an-
tibodies in horses and donkeys, and this is the first report for evaluation 
of the status of strangles in Mosul City, Iraq.  
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