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Camels are seasonal breeders, which exhibit 
maximum breeding activity during the cstrol cycle, 
peaks during the cooler winter and spring season, 
while breeding activity ceases almost entirely during 
the non-breeding cycle (summer and autumn seasons) 
(Zia-Ur-Rahman et al, 2007). The breeding cycle of 
male camels lasts between 2 and 6 months, from 
December to March in Tunisia (Fatnassi et al, 2014), 
November to February in the Gulf Area (Skidmore, 
2000). Outside of the breeding cycle, male camels 
lose their libido and do not copulate with females, 
(El-Hassanein, 2003) even though they appear to 
be capable of mating with and fertilising females in 
breeding throughout the year (Al-Qarawi, 2005).

During the breeding season, male camels exhibit 
morphological, behavioural and endocrinological 
abnormalities, including increased pacing and 
anxiety, and aggression towards other males and 
people, to the extent that they cannot be handled 
safely (Cox et al, 2011). Upon entering the breeding 
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ABSTRACT
The duration of the breeding cycle in male Bactrian camels lasts 2–6 months, depending on geographical 

location, environmental conditions, nutritional parameters and health status. In China, the breeding cycle can span 
4 months (December to March), except for this period libido is lost. Camels exhibit increased pacing and anxiety, 
and display morphological, behavioural and endocrinological peculiarities, including 16–25% weight loss due to 
suppressed appetite. Using label-free liquid chromatography-tandem mass spectrometry (LC-MS/MS) shotgun 
proteomics, we characterised the proteome at 4 key stages (pro-breeding, breeding, peak breeding and termination 
of breeding). We identified 210, 215, 220, 310 and 220 proteins in non-breeding (control) and breeding (stages 1 to 4) 
groups, respectively, of which 178 were common to all groups. Among these, 16, 20, 18 and 21 were differentially 
expressed (p <0.05), with 4, 9, 11 and 11 up-regulated and 12, 11, 7 and 10 down-regulated in stages 1 to 4, respectively. 
Among differentially expressed proteins, 15 up-regulated and 8 down-regulated proteins were altered along with 
the breeding cycle. This is the first label-free proteomic characterisation of the Bactrian camel serum proteome. The 
findings provide new insight into temporal differences in serum protein composition in male Bactrian camel serum 
during the breeding cycle.
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season, male Bactrian camels lose their appetite and 
cease ruminating. The abdomen reduces in size, and 
consequently, body weight decreases by 16–25%, but 
despite this they grow in strength, and begin mating 
after gastric emptying.

Studies on sexual behaviour in captive camels 
are few in number, although, steroid hormones, 
electrolytes and trace elements, which contribute 
to controlling reproductive functions in males and 
females, have been investigated. These studies 
demonstrated that Na, K, Ca and Mg levels in genital 
organs are correlated with plasma testosterone (Al-
Qarawi, 2000). Furthermore, steroid hormones, 
electrolytes and trace elements have distinct 
distributions during different physiological states 
(Zia-Ur-Rahman, 2007). Mass spectrometry-based 
proteomics approaches have recently been applied 
to camel research, specifically for identifying protein 
components of camel milk, tear fluids and meat, and 
for investigating the stability of camel milk proteins 




