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ABSTRACT 

Acidification of the epididymal fluid is an essential condition for the acquisition 

and maintenance of sperm function, and consequently male fertility. Studies on 

the role of Na
+
/H

+
 exchanger isoform 3 (NHE3) in the epididymal acidification 

are inadequate. Further, the expression of this exchanger in the epididymis is 

still in controversy.  

Objectives: The aims of this study are: 1) to determine whether the epididymis 

expresses splice variants of NHE3 or other forms of NHE; 2) to investigate the 

regional expressions of NHE3 and its variants or other isoforms in the male 

reproductive tract; 3) to evaluate the role of androgens on the expressions of 

NHE3 and other isoforms; 4) to determine the expressions of NHE3 and other 

isoforms during post-natal development.  

Methods: Reproductive organs from male Wistar rats at 3 different ages, i.e. 

weanling (3 weeks), pre-puberty (5 weeks), and puberty (9 weeks) were used for 

RNA extraction and cDNA synthesis. For cDNA cloning, DNA walking 

technique was performed using 6 different pairs of primers that cover 95% of 

total length of the known sequence (rat kidney NHE3). The PCR products were 

then aligned and sequenced. RT-PCR, Western blotting and 

immunohistochemistry were performed to determine the expression of NHE3 

mRNA and protein, respectively, in different regions of the male reproductive 

tract.  

Results: cDNA cloning of NHE3 from rat epididymis revealed 99% homology 

to that of rat kidney NHE3. There is no evidence of splice variants of NHE3 in 

the epididymis. NHE1 and NHE2 mRNA were expressed in all regions of the 

reproductive tract including the testis, and their expressions were not different in 

all age groups. In contrast, that of NHE3 exhibited an age-dependent 

characteristic. Thus, NHE3 mRNA was found throughout the reproductive tract 

including the testis of the weanling rats (3 weeks). The expression was highest 

in the testis and decreased towards the distal regions of the epididymis. On the 

other hand, the expression of NHE3 mRNA in the testis of older rats (5 and 9 

weeks) was barely detectable, and the pattern of expression along the 

reproductive tract was reversed compared to the weanling rats.  
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Conclusion: It is concluded that NHE3 cDNA in the rat epididymis is similar to 

that in the rat kidney. NHE1 and NHE2 mRNA were expressed in all regions of 

the male reproductive tract throughout the post-natal ages. In contrast, NHE3 

mRNA was highly expressed in the testis of weanling rats, but decreased to very 

low level in pre- and pubertal rats. In mature rats, the conflict on the distribution 

of NHE3 in different regions of the epididymis has not been resolved and 

further investigations are required. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




