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Fig. 1. Effects of osmolality on the motility of mouse

spermatozoa. Samples were cultured over the osmotic
range of 50~1000 mOsm kg™
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Fig. 2. Effects of temperature on the motility of sper-
matozoa. Samples were cultured over the osmotic range
of 50~1000 mOsmkg™.
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Fig. 3. Effects of osmolality on the plasma membrane
of spermatozoa at 10C.
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Fig. 4. Effects of osmolality on the plasma membrane
of spermatozoa at 25C.
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Fig.vS. Effect of hyperosmolality on capacitation-associated protein tyrosine phosphorylation in cauda epididymal
sperms in HM medium (without NaHCO,).
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Fig. 6. Effect of hyperosmolality on capacitation-
associated protein tyrosine phosphorylation in cauda epi-
didymal sperms in HMB medium (with NaHCO).
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In vitro Effect of High Osmolality on Plasma Membrane Activities
in the Spermatozoa

Yung-Keun Oh', Jae-Ho Chang, In-ho Choi, Noh-Pal Jung®,
Hyung-Cheul Shin** and Byoung-Ju Kwak™*

Department of Life Science, Faculty of Natural Science, Yonsei University, Wonju
Department of Biology, College of Science, Yonsei University, Seoul’
Department of Physiology, College of Medicine, Hanlim University, Chunchon™
Department of Physiology, College of Medicine, Aju University, Suwon™"

It has been reported that plasma membrane activity of the spermatozoa may be susceptible to be
influenced by extracellular osmolality and such membranous changes involve intracellular molecular
changes, special regard to the structure of membranous lipids, and the accompanying ion-channel of
which are closely related with their fluidity of Ca** and HCO™. It is of common recognition that a
certain kind of sterol acceptor player an important to induce lipid fluctuation of the sperm plasma
membrane which have been influenced by BSA administration and came in effect to outflow of
cholesterol from the spermatozoa and resulted in changes of ionic fluidity to facilitate adenylyl cyclase,
and to induce protein tyrosine phosphorylation by increase of cAMP and activation of PKA. Thus it
seems likely that an augmentation of the acrosomal reaction is closely related with protein tyrosine
phosphorylation.

The following experimental results were obtained in the present study, Under the high osmolality
conditions, the spermatozoa motility declined significantly and the structural change of the plasma
membrane diminished to confirm that the response degrees to the osmolality depended upon the water
transfer volume through the plasma membrane and the changes of cellular volume. Those experimental
results suggest that a physiological parameter such as low temperature condition played an important
role for presentation of spermatozoa and that inducement of spermatozoa activation for reinforcement
of protein tyrosine phosphorylation. On the other hand, it seemed likely that the BSA administration as
one of sterol acceptors might represent a key role also under the high osmolality condition and their
result also suggests that osmolality change, special regard to high osmolality condition may play an
important role also in the processes of signal transmission

Key Words: High osmolality, Plasma membrane, Protein tyrosine phosphorylation, Spermatozoa
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