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Uterine infections are considered as main cause 
of reproductive failure and infertility in dromedary 
camels (Ali et al, 2010; Tibary and Anouassi, 2000; 
Tibary and Anouassi, 2001; Tibary et al, 2006; Wernery 
and Kumar, 1994). The high rate of reproductive 
failure and endometritis in camels may be explained 
by the persistent use of traditional systems of 
reproductive management (Al-Eknah, 2000; Skidmore 
et al, 2010). Local studies in Saudi Arabia revealed 
that endometritis and metritis are the most common 
cause of infertility in dromedary camels ( Al-Humam, 
2016; Ali et al, 2010; Ghoneim et al, 2013; Khalafalla 
et al, 2017; Tibary et al, 2006; Tibary and Anouassi, 
2000). In addition to postpartum complications, 
overbreeding and unsanitary gynaecological 
manipulation were found as major contributing 
factors to camel uterine infections (Tibary, 2004). 
Based on bacteriological studies, Salmonella spp, 
Proteus spp, Escherichia spp Seeatia spp, Klebsiella spp, 
Pseudomonas spp, Streptococcus spp, Staphylococcus 
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ABSTRACT
The objective of the present study was to evaluate uterine cytological examination as a reliable diagnostic 

tool for camel endometritis in 108 repeat breeding female camels (Camelus dromedarius) aged 6–18 years. With the 
aid of rectal palpation of reproductive tract, vaginal examinations as well as transrectal ultrasonography, 46 camels 
were diagnosed with clinical endometritis. Bacteriological swabs and low volume uterine lavage were collected for 
bacteriological and cytological analysis, respectively. Bacteriological growth could be identified in 65% (30 swabs) 
of investigated samples. No growth was reported in 35% (16 swabs) of the investigated samples. With 9 and 8 
positive swabs, Staphylococcus aureus and Escherichia coli were responsible for the majority of uterine infections 
within studied animals. Cytological analysis revealed that the cellular contents of studied samples were significantly 
different according to isolated bacterial species. In our study, five cases (11%) of studied animals were negative 
for both cytological and microbiological examination, whereas 29 cases (63%) were positive in bacteriology and 
cytology. The compatibility in the bacteriological and cytological results in the case of both positive or negative in 
present study appeared in 74% of animals. In 24% of studied animals there was an absence of bacterial growth on 
the culture, though these samples were positive for cytology. Our study confirmed the importance of combined 
employment of cytological and bacteriological results in the diagnosis of endometritis in dromedary camels.
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spp, and Corynebacterium spp were found as main 
pathogens responsible for reproductive diseases and 
abortion in dromedary camel (Ali et al, 1987; Arthur 
et al, 1985; Wernery, 1991; Wernery and Wernery, 
1992). Escherichia coli was the most common bacteria 
isolated from camels with purulent vaginal discharge 
and repeat breeding (Wernery and Wernery, 1992; Ali 
et al, 2010). 

Endometritis can be diagnosed by different 
methods including rectal palpation of the uterus, 
examination of the vaginal discharge, vaginoscopy, 
transrectal ultrasonography, endometrial cytology, 
histological examination of uterine biopsy and 
bacterial culture (LeBlanc et al, 2002). However, most 
of uterine bacteriological investigations in dromedary 
camels were performed with slaughterhouse animals 
with lack of information about reproduction history 
(Al-Afaleq et al, 2012; Enany et al, 1990; Hussein 
et al, 2006). Cytological examination of the uterus 
has  been  considered  as  a  rapid  and  reliable 

SEND REPRINT REQUEST TO TURKE SHAWAF email: tshawaf@kfu.edu.sa




