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The Influences of the Medium on the Activity of Spermatozoa
of Dog-salmon, Oncorhynchus keta (WALRAUM)

Shun OKADA and Tetsushi ITo

(Zoological Institute, Faculty of Agriculture, Hokkaido University)
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Fig. 1. The duration of activity of sperma-

tozoa in the optimum concentration

of mediums. )
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Résumé

The spermatozoa of the dog-salmon remain
immovable in dry sperm. They exhibit active
movement when the sperm is poured into
fresh water, though the duration of the acti-

vity is very shopt, lasting only about 60 se-.

cor_lds. .
The present work was done to make clear
what conditions of mediums control the acti-

vity and the duration of the activity of the-

spermatozoa. Several kinds of mediums such
as sucrose, NaCl, CaCl, solution, sea water,
balanced salts solution (B.S.S.) and body-fluid
were used for experiments, diluting the sperm
by 20 times in each solution.

(1) The spermatozoa exhibit movement
only in mediums with a certain limit of con-
centration. The limit of osmotic pressure in
sucrose solution, NaCl solution, B. S. S. and
sea water is the same, being isotonic with
M/4 NaCl solution. Above this limit, the
spermatozoa do not exhibit any movement. .
This does not mean the immediate death of
the spermatozoa, but the activity appears if
the medium is diluted by fresh water within
a certain limit of time, for instance, 10 mi-

nutes in M/3 and 5 minutes in M/2 NaCl so--
lution.. Below this limit, the -moving sperma-
tozoa increase in number and the duration of
the activity prolongs by and by till a certain
optimum concentration, though the movement
of spermatozoa is not so active as in the fresh
water.

(2) The optimum concentrations in which
the longest activity is observed are as follows :
30~-50 minutes in M/6 sucrose solution, 60~
75 ‘minutes in M/6-M/7 NaCl solution, 90--130
minutes in M/6--M/8 B.S.S. and 60~130 mi-
nutes in M/6~-M/9 (as NaCl) sea water.

It seems to be sure that B.S.S. and sea
water give the advantage of the antagonistic
action of jons which reduces the injurious
effects of single salt as shown in NaCl solution
while sucrose solution has the disadvantage
lacking ions.

(3) 1In CaCl, solution, the limit concentr-
ation is comparatively low. being M/12 which
corresponds to M/8 NaCl solution in osmotic
pressure. Above this limit, the spermatozoa
do not exhibit the movement, but agglutinate
to die in a moment. Below this limit, the
moving spermatozoa are comparatively few,
producing some agglutination and the dura-
tion of the activity in optimum coneentration
is very short, being 8~-7 minutes in M/21~
M/24. 1t is probable that Ca-jon is very in-
jurious to spermatozoa.

(4) The spermatozoa are active in body-
fluid which is almost isotonic with M/6 NaCl
solution. Activity continues 90--300 minutes
in the optimum concentration which corres-
ponds to M/6~-M/20 NaCl solution in osmotic
pressure. This shows the longest activity
among experimented solutions.

(5) As the concentration of each medium
falls below the optimum concentration, sper-
matozoa become active more and more, but
the duration of the activity shortens less and
less as is observed in fresh water.

. (6) The longest duration of activity in
optimum concentration is perhaps due to the

" reason that the movement of spermatozoa,

being restrained moderately by action of os-
motic pressure and jons, consumes most eco-
nomically the stored energy source.



