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Aquaporins (AQPs) are membrane proteins 
that assist in moving water and other tiny solutes 
across biological membranes. They are a family 
of tiny, hydrophobic integral membrane channel 
proteins that speed up the passive transport of water. 
Mammals have been found to have 13 isoforms of 
AQPs (AQP0-AQP12), to date (Carrageta et al, 2020). 
Different AQPs have been found in several tissues of 
mammals including the male genital system (Stevens 
et al, 2000). In 1992, AQP1 was discovered in human 
erythrocytes (Preston et al, 1992). AQP1 was found to 
be expressed in the organs of the male reproductive 
tract of many mammals including the dromedary 
camel, human, horse, buffalo-bull, dog, cat, and fruit-
eating bat (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; 
Althnaian, 2023), where, water absorption and sperm 

concentration control in the male genital organs are 
major AQP1 functions (Brown et al, 1993; Nicotina et 
al, 2004; Nicotina et al, 2005; Lu et al, 2008; Arrighi et 
al, 2010b). According to the authors’ knowledge, there 
is previous study about the expression of AQP1 in 
the dromedary’s testis and epididymis. Thus, using 
the immunohistochemical technique, the current 
investigation was carried out to find AQP1 in the vas 
deferens and prostate gland of the dromedary camel 
throughout rutting and non-rutting seasons all year 
long to complete the view of this protein in the male 
genital system.

Materials and Methods
The samples protocol was accepted by the 

ethics committee of King Faisal University (Ref. 
No. KFU-REC-2023-MAY-ETHICS887). Samples 
were obtained from 36 healthy adult local breed 
dromedary camels (age 4-10 years) from local 
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ABSTRACT
A membrane protein channel, Aquaporin 1 (AQP1), enables the fast water flow through the epithelium. Using 

the immunohistochemistry technique, the current work elucidated the presence of AQP1 in the vas deferens and 
prostate gland of dromedary camels in rutting and non-rutting seasons throughout the year. The immunohistochemistry 
of AQP1 revealed a strong immunoreactive in the epithelial cells of the initial vas deferens at the beginning of the 
rutting season (October and November). During December and January, this expression became moderate, and by 
its end (February and March), it seemed pale. The middle vas deferens epithelium and luminal sperms displayed 
high levels of AQP1 protein in the first and second third of the season. There has been little immunoreaction to the 
protein in recent months. At the start of the rutting season, the ampullary vas deferens moderately reacted to AQP1 
antibodies; however, from December through March, this response decreased to a weak state. 

In the non-rutting season, the middle part of the vas deferens exhibited a significant immunoreaction to AQP1. 
The initial vas deferens showed a strong immunoreaction in April and May before decreasing to appear mildly for the 
remainder of the season. AQP1 showed a weak expression in the ampulla at this time.  AQP1 was not clearly expressed 
by the prostate gland over the year. In conclusion, it is possible that AQP1 has a role in spermatozoa migration via 
the male genitalia of camels and may even facilitate the flow of water, which is necessary for sperm motility.
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