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Aquaporins (AQPs) are biologically active 
proteins affecting mammalian species’ reproductive 
activity. AQPs are a class of small, hydrophobic, 
integral membrane proteins that frequently 
facilitate the passive movement of water, by which 
they regulate the transportation of fluids in cells 
and tissues such as the male reproductive organs 
(Verkman and Mitra, 2000; Agre et al, 2002; Kannan 
et al, 2020). In mammals, thirteen distinct isoforms of 
AQPs have been detected; AQP0 to AQP12 (Carrageta 
et al, 2020). Among them, AQP1, AQP2, AQP7, AQP8, 
and AQP9 have been seen in the male reproductive 
tract (Stevens et al, 2000), where AQP1 function is 
the absorption of water and regulation of sperm 
concentration in the male genital organs (Brown et al, 
1993; Nicotina et al, 2004; Nicotina et al, 2005; Lu et al, 
2008; Ishibashi et al, 2009; Arrighi et al, 2010).

AQP1 was expressed in the organs of the male 
reproductive tract of many mammals, including the 
Bactrian camel, human, horse, buffalo-bull, dog, 
cat, mouses and fruit-eating bat (Danyu et al, 2008; 
Ito et al, 2008; Lu et al, 2008; Domeniconi et al, 2008; 
Skowronski et al, 2009; Yeung et al, 2010; Oliveira et 

al, 2013; Klein et al, 2013; Arrighi and Aralla, 2014; 
Arrigh et al, 2016; An and Wang, 2016). Al-Thnaian 
(2023) found that the highest level of AQP-7 mRNA 
expression was in the testis of rutting and non-rutting 
dromedary males compared to the ductus deferens, 
epididymis and prostate. AQP1 in the dromedary’s 
reproductive system are least studied.

Thus, the present study was conducted to detect 
AQP1 and histological changes in the testis and 
epididymis of the dromedary camel during rutting 
and non-rutting season throughout the year, applying 
the immunohistochemistry techniques.

Materials and Methods
Samples were obtained from 36 healthy adult 

local bread dromedary camels (age 4-8 years) from 
Al Omran slaughterhouse, Al-Ahsa, Saudi Arabia, at 
regular monthly intervals for 12 months. All animal 
sampling methods were carried out according to the 
animal slaughter regulations and ethical guidelines 
of the Ministry of Municipality, Rural Affairs, and 
Housing, Saudi Arabia. The King Faisal University’s 
ethics committee approved the animal protocol (Ref. 
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ABSTRACT
The present study clarified the expression of AQP1 in the testis and epididymis of dromedary camels. The 

immunohistochemistry showed that AQP1 was moderately expressed in the cranial and caudal parts of the testis 
and the rete testis during the first half of the rutting season in October and increased rapidly until December. The 
expression decreased and remained strong until March of the following year. The testis recovered to being highly 
immunoreactive to AQP1 during the whole non-rutting season. The same pattern expression of AQ1 was present 
in the testicular spermatozoa. The testis had distinct histological changes where the seminiferous tubules’ size and 
the interstitial tissue’s density varied by season. In the initial part of the breeding period, the epididymal head’s 
epithelium exhibited moderate reactivity to AQ1 and increased strongly towards the tail. Through the remainder of 
the rutting season, a moderate immunoreactive to AQ1 was recognised in the epididymal epithelium and sperms. 
The non-breeding time showed very strong immunoreactive to AQP1 in the epididymal epithelium and spermatozoa. 
The epididymis’ histology revealed a noticeable seasonal variation. These findings could suggest that AQ1 is essential 
for the dromedary camels’ spermiogenesis.
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