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The importance of sperm volume has recently been highlighted in a knockout

mouse model in which infertility was caused by defects in volume reguiation, } PubMed Citation

which led to sperm transport failure in the female tract. Inhibition of volume } Articles by Yeung, C.-H.

regulation by human sperm, resulting in failure of penetration of cervical mucus in * 2rticlesby Cooper, T.G

vitro, has also been reported. The present work aims to establish a sensitive and convenient method for monitoring
changes in sperm volume for functional studies. Mature murine sperm obtained from the cauda epididymidis were
analyzed by flow cytometry for their forward and side (90°C) scatter of a 488-nm excitation wavelength laser, and the
data were compared with volumes measured by electronic sizing using a Coulter counter. Changes in cell volume
were induced by releasing or diluting sperm into culture media of various osmolalities (208-520 mmol/kg). Forward
scatter signal (FSS) intensity correlated well with volume measurement obtained by a Coulter counter (R =.83; P
<.001), confirming that FSS reflects Coulter counter findings as for somatic cells. Sperm swelling was also induced
by the presence of quinine, a wide-spectrum channel blocker, in a medium of 330 mmol/kg, which is similar to the
osmolality of uterine fluid. The effect of quinine on sperm volume was more obvious when analyzed by flow cytometry
than by electronic sizing. This effect was even more marked after dead sperm identified by fluorescent dye were
eliminated from analysis using flow cytometry. Swelling was characterized by an increase in forward scatter and side
scatter, generating a subpopulation of sperm that correlated well (R =.79; P <.0001) with the population of sperm
exhibiting an angulation of the tail, which is a morphological manifestation of swollen murine sperm. Flow cytometric
analysis revealed that infertile sperm released from the cauda epididymidis of c-ros knockout mice were significantly
larger than those of fertile sperm from heterozygous mice. This finding directly substantiates the suggestion that
infertile sperm are defective in their volume regulation. Laser scatter analysis of viable murine sperm by flow
cytometry offers a convenient and sensitive method for the study of sperm volume regulation.

Key words: Coulter counter, c-ros knockout mice, hypo-osmotic swelling, regulatory volume decrease, sperm
function



This article has been cited by other articles:

agn 2l BIOLOGY of REPRODUCTION
. | C.-H. Yeung, C. Callies, A. Rojek, S. Nielsen, and T. G. Cooper
b # Aquaporin Isoforms Involved in Physiological Volume Regulation of
- 5 Murine Spermatozoa
| Biol Reprod, February 1, 2009; 80(2): 350 - 357.

[Abstract] [Full Text] [PDF]

FHOME

Reproduction » HOME

T G Cooper, J P Barfield, and C H Yeung

The tonicity of murine epididymal spermatozoa and their
permeability towards common cryoprotectants and epididymal
osmolytes

Reproduction, May 1, 2008; 135(5): 625 - 633.

[Abstract] [Full Text] [PDF]

apn 2l BIOLOGY of REPRODUCTION
: I Klein, T.G. Cooper, and C.H. Yeung
b | The Role of Potassium Chloride Cotransporters in Murine and Human
! 0 2 Sperm Volume Regulation
| Biol Reprod, December 1, 2006; 75(6): 853 - 858.

[Abstract] [Full Text] [PDF]

FHOME

Journal of ANDROLOGY » HOME

S. Fetic, C.-H. Yeung, B. Sonntag, E. Nieschlag, and T. G. Cooper
Relationship of Cytoplasmic Droplets to Motility, Migration in Mucus,
and Volume Regulation of Human Spermatozoa

J Androl, March 1, 2006; 27(2): 294 - 301.

[Abstract] [Full Text] [PDF]

=l BIOLOGY of REPRODUCTION

: 1 J.P. Barfield, C.H. Yeung, and T.G. Cooper

b | The Effects of Putative K+ Channel Blockers on Volume Regulation of
- 2 Murine Spermatozoa

e Biol Reprod, May 1, 2005; 72(5): 1275 - 1281.

[Abstract] [Full Text] [PDF]

FHOME

Sl HUMAN REPRODUCTION FHOME

westsn | C.H. Yeung, J.P. Barfield, M. Anapolski, and T.G. Cooper

Volume regulation of mature and immature spermatozoa in a
primate model, and possible ion channels involved

Hum. Reprod., November 1, 2004; 19(11): 2587 - 2593.

[Abstract] [Full Text] [PDF]

» W

Journal of ANDROLOGY » HOME

C.-H. Yeung, M. Anapolski, I. Setiawan, F. Lang, and T. G. Cooper
Effects of Putative Epididymal Osmolytes on Sperm Volume
Regulation of Fertile and Infertile c-ros Transgenic Mice

J Androl, March 1, 2004; 25(2): 216 - 223.

[Abstract] [Full Text] [PDF]




BIOLOGY of REPRODUCTION FHOME

=== T_G. Cooper, A. Wagenfeld, G. A. Cornwall, N. Hsia, S. T. Chu, M.-C.
{| Orgebin-Crist, J. Drevet, P. Vernet, C. Avram, E. Nieschlag, et al.
! .._;1 Gene and Protein Expression in the Epididymis of Infertile c-ros
pee=] Receptor Tyrosine Kinase-Deficient Mice

Biol Reprod, November 1, 2003; 69(5): 1750 - 1762.

[Abstract] [Full Text] [PDF]

Sl HUMAN REPRODUCTION FHOME

n C.H. Yeung, M. Anapolski, M. Depenbusch, M. Zitzmann, and T.G. Cooper
ELILl | Human sperm volume regulation. Response to physiological
LUl changes in osmolality, channel blockers and potential sperm

—l + % | osmolytes

Hum. Reprod., May 1, 2003; 18(5): 1029 - 1036.

[Abstract] [Full Text] [PDF]

Journal of ANDROLOGY F HOME

A. Wagenfeld, C.-H. Yeung, W. Lehnert, E. Nieschlag, and T. G. Cooper
Lack of Glutamate Transporter EAAC1 in the Epididymis of Infertile c-
ros Receptor Tyrosine-Kinase Deficient Mice

J Androl, November 1, 2002; 23(6): 772 - 782.

[Abstract] [Full Text] [PDF]

HOME |HELP |FEEDBACK]SUBSCRIPTIONS |ARCHIVE|SEARCH | TABLE OF CONTENTS

Copyright © 2002 by The American Society of Andrology.




