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Studies on Regulation of Secretory Function of Oviductal Epithelium by 
Local Sex Steroid Hormones in Dairy Cows

Oviduct in mammal plays important roles in establishment of suitable environment for fertilization 
and early embryonic development. Decreased oviductal function has been suggested as a factor in 
reducing the conception rate of dairy cows, emphasizing the necessity of elucidation of the regulatory 
mechanism of the bovine oviductal function. Although bovine oviductal functions are regulated by 
sex steroid hormones, detail of the local oviductal endocrine milieu and its involvement in the 
oviductal function are poorly understood. The objective of this study was to elucidate the regulatory 
mechanism of the bovine oviductal function. The relationship between the oviductal endocrine milieu 
and the secretory function of the oviductal epithelium was investigated in dairy cows. 
  In chapter 2, to characterize the oviductal local endocrine milieu during periovulatory phase, 
estradiol-17  (E₂) and progesterone (P₄) concentration in oviductal tissues and the gene expression 
of hormone receptors in the oviductal epithelium were examined using samples of Holstein cows 
collected at a slaughterhouse. Furthermore, effects of estrous cycle (Days 19 to 21 vs. 0 to 1 vs. 2 to 
4 vs. 5 to 7) and oviductal side to preovulatory follicle or corpus luteum (ipsilateral vs. contralateral) 
on the oviductal hormone concentrations and gene expression were examined in the ampulla and 
isthmus. The increase of the oviductal E₂ concentration and the higher E₂ level in the ipsilateral 
oviduct than in the contralateral oviduct were observed on Days 19 to 21. The oviductal P₄ 
concentration increased on Days 2 to 4 and 5 to 7 and especially, the drastically high P₄ levels was 
observed in the ipsilateral oviduct compared with the contralateral oviduct. The gene expression of 
hormone receptors in the oviductal epithelium changed in the dependent manner of oviductal 
hormone concentration during estrous cycle. In addition, the mRNA expression of hormone receptor 
differed between the ipsilateral and contralateral oviduct on Days 2 to 4 and 5 to 7. There were 
differences in the mRNA expression of hormone receptor between the ampulla and isthmus, but not 
in the oviductal hormone concentration. These results indicated that the local endocrine environment 
of the bovine oviduct had different characteristics depending on the estrous cycle, the oviductal side 
(ipsilateral vs. contralateral), and the oviductal region (ampulla vs. isthmus). 
  In chapter 3, to examine the relationship between the oviductal local endocrine milieu and the 
oviductal secretory function, the gene expression of secretory proteins (HSP90B1, HSPA5, HSPA8, 
OVGP1, and PDIA4) in oviductal epithelium was investigated during the estrous cycle. In addition, 
effects of the E₂ production activity of the preovulatory follicle on the oviductal E₂ concentration and 
the mRNA expression of secretory proteins were verified on Days 19 to 21. The gene expression of 



secretory proteins increased on immediately before and after ovulation and especially, the 
conspicuously high levels of HSP90B1, HSPA5, and PDIA4 mRNA expression were observed on 
Days 19 to 21. Present results showed that the oviductal E₂ concentration and mRNA expression of 
HSP90B1 and HSPA5 in the epithelium of the ampulla were higher in the cows with high follicular 
E₂ concentration than those with low follicular E₂ concentration on Days 19 to 21. These results 
suggested that high E₂ production activity of preovulatory follicle increased the oviductal E₂ 
concentration, resulting in promoted mRNA expression of secretory protein in the oviductal 
epithelium. In this study, there was no difference in mRNA expression of secretory protein between 
ipsilateral and contralateral oviduct. This suggests that the oviductal side does not affect expressions 
of secretory protein in the oviductal epithelium. Besides, the gene expression of secretory protein 
differed between the ampulla and isthmus, indicating difference in the secretory activity between 
oviductal regions. 

In chapter 4, the relationship between the local endocrine milieu and the oviductal secretory 
function were investigated during the estrous cycle (Days 0 to 1, 2 to 4, 5 to 7, 9 to 13, 15 to 17, and 
19 to 21). Periodic acid-Schiff and Alcian blue staining showed that the oviductal epithelium included 
a lot of secretory granules including acid mucoprotein in the ampulla but not in the isthmus, indicating 
that the ampulla has higher secretory activity than the isthmus. The content of the secretory granules 
in the oviductal epithelium gradually increased from Days 19 to 21 to Days 0 to 1 and then, decreased 
from Days 2 to 4 to Days 15 to 17. Therefore, it was suggested that the secretory activity of oviductal 
epithelium was promoted by E₂ and suppressed by P₄. Since there was no difference in the content of 
the secretory granules in the oviductal epithelium between the ipsilateral and contralateral oviducts, 
the oviductal side may not affect the secretory activity of the oviductal epithelium. 

This study revealed that the secretory function of the bovine ampulla was regulated by the local 
endocrine milieu. Furthermore, it was suggested that changes in the local endocrine milieu during the 
estrous cycle are more important for the regulation of the secretory function than the oviductal side. 


