
Accepted Manuscript

Association of Heat shock protein 90 with motility of post-thawed sperm in bulls

Xiao-Gang Zhang, Shan Hu, Cong Han, Qing-Chao Zhu, Guan-Jie Yan, Jian-
Hong Hu

PII: S0011-2240(15)00002-4
DOI: http://dx.doi.org/10.1016/j.cryobiol.2014.12.010
Reference: YCRYO 3567

To appear in: Cryobiology

Received Date: 30 October 2014
Accepted Date: 30 December 2014

Please cite this article as: X-G. Zhang, S. Hu, C. Han, Q-C. Zhu, G-J. Yan, J-H. Hu, Association of Heat shock
protein 90 with motility of post-thawed sperm in bulls, Cryobiology (2015), doi: http://dx.doi.org/10.1016/j.cryobiol.
2014.12.010

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cryobiol.2014.12.010
http://dx.doi.org/http://dx.doi.org/10.1016/j.cryobiol.2014.12.010
http://dx.doi.org/http://dx.doi.org/10.1016/j.cryobiol.2014.12.010


  

Association of Heat shock protein 90 with motility of post-thawed sperm in bulls 

Xiao-Gang Zhang
 1
, Shan Hu

1
, Cong Han

1
,
 
Qing-Chao Zhu

1
, Guan-Jie Yan

1
, Jian-Hong Hu

1,*
 

1
College of Animal Science and Technology, Northwest A&F University, Yangling Shaanxi 

712100, P.R. China 

*
Corresponding author: Jian-Hong Hu; Tel.: +86 29 87092102; Fxa: +86 29 87092164; E-mail 

address: hjh19732008@126.com 

 

Abstract 

The correlation between the 90 kDa heat-shock protein (HSP90) and sperm quality following 

the process of freezing-thawing in bulls has not been studied clearly. Therefore, the objective of 

the present was to clarify the relationship between HSP90 level and semen parameters during the 

process of cryopreservation in bulls. Semen samples from 5 Holstein bulls were obtained by 

artificial vagina. Characteristics of these semen at three stages (fresh, after equilibration and 

frozen-thawed), including motility, plasma membrane integrity and acrosome integrity were 

evaluated. The mRNA expression level of HSP90 at the three stages was evaluated by using 

quantitative Real-Time PCR. Meanwhile, the protein level of HSP90 expression at the three stages 

was detected according to western blot. The results showed that sperm parameters evaluated in 

fresh semen was the highest in the three groups. Sperm parameters in semen after equilibration 

were lower than those in fresh semen (P > 0.05) and higher than those in post-thawed semen (P < 

0.05). Sperm parameters in frozen-thawed semen were the lowest among the three groups (P < 

0.05). This study indicated that HSP90 expression is proportional to sperm quality. HSP90 

expression level in fresh semen was significantly higher than that in frozen-thawed semen (P < 
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