HOKKAIDO UNIVERSITY

Title PRELIMINARY NOTE ON THE ACTIVATION OF THE EGG IN THE CRUCIAN CARP (Carassius auratus).
Author (s) HAMANO, Shigeru
Citation ibiEBERBKESIMAERER, 2(3), 172-175
Issue Date 1951-12
Doc URL https://hdl. handle.net/2115/22715
Type departmental bulletin paper
File Information 2(3) P172-175. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




PRELIMINARY NOTE ON THE ACTIVATION OF THE EGG
IN THE CRUCIAN CARP (Carassius auratus).

Shigeru HAMANO

Faculty of Fisheries, Hokkaido University, Hakodate.

1) Introduction

The so-called activation of the unfertilized egg is the first step of the change
in the process of fertilization.

This phevomenon is brought about before the entrance of the spermatozoa by
the breakdown of cortical alveoli which sre evenly embedded in the cortical
protoplasm of the unfertilized egg. The breakdown of the cortical alveoli and
the subsequent elevation of the clorion can also be induced by picking, heating,
electric current and chemical reagents such as sodium taurochorate, sodium glyco-
chorate, sodium oleate, saponin and digitonin etc. (Yamamoto /39, 744, /47). Thus
the egg has an activable system in itself which causes the cortical change.

Yamamoto (‘49) worked on the same subject in detail in the oryzias egg.
Having found minute cortical granules embedded in the surrounding cortical
alveoli, he suggests that an esterase-like substance in the granules may participate
in the activating reaction.

Ishida (Y49, ’50) thought a kind of esterase decomposed the cortical lipoid of
the egg at the time of activation, and the negative wave caused by the ferment
may be absorbed in the plasma surfuce of the egg in an instant,

As in the above eggs, the cortical alveoli ara also observed in the unfertilized
egg of the crucian carp.

The present study deals with some experiments on the response of the
activating and inhibiling enzymes in the activation. The existence of the lipase
(estersse) in the egg is to be confirmed. Though it may be considerad unnatural
to apply the enzyme contained in the pancreas, stomach, milk ete. directly to the
egg as an activator or inhibitor, a series of experiments have been carried out

with these enzymes and the following results obtained.

2) The response of the cortical alveoli to the esterase activator.

The ripe unfertilized egg of the crucian carp looks less transparent than that
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of the oryzias. When the egg is immersaed in water, the cortical alveoli disappesr
in 183~15 seconds and the perivitellin space appears in 2~3 minutes. The ripe
egg of the crucian carp loses its fertilizability within 40 seconds in fresh water.
Among various esterase activators, lead-acetate gave good rasults in the expariment.

When the ripe egg is treated with 0.019% Ringer-lead-acetats solution before
the fertilization and returned to isotonic Ringer’s solution (M/7.5 NaCl 100 purts+
M/75 KCI1 2 parts4+M/11 CaCl, 21 paris, bufferad Ph. 7.C), the braakdown of
the cortical alveoli and subsequent elevation of the chorion ensue. The bra:kdown
of the cortical alveoli is also caused by 0.075% Ringer-pancraxtin solution. However,
if the ripe egg is immersed in this solution for 15~18 minutes, the chorion is

partly dissolved out.

3) The response of the cortical alveoli to esterusa inhibitor.

Physiologically, the response of the cortical alveoli to estersse inhibitor is of
more interest than their response to an activator.

The braakdown of the cortical alveoli of the ripe unfertilized egg ozouys just
at the moment when the egg is treanted with distilled water. However, when
the egg is immersed in 0.01% Ringer-monoiodo-acetate solution for 6§ minuates,
then washed with isotonic Ringes’s solution and transferred to distilled water, the
breakdown of the corbical alveoli does not occur until 60~90 seconds have elapsad.

The effect of the solution of 0.1% Ringer-lead-phosphate is the same as that
of the above solution. If the ripe unfertilized egg is first immersad in 0.019
Ringer-monoiodo-acetate, then washed with isotonic Ringer’s solution and finally
immersed in 0.01% Ringer-lead-acetate, the breakdown of the cortical alveoli
ocours after 5~6 minutes and the elevation of chorion ensues.

The same result is also obtained by using lead-phosphate instead of monoiodo~

acetate.

4) The respounse of the cortical alveoli to the decomposed substance of
the eaterase.

As the decomposed substances of the ester.se (especially, lipase and lecithass),
fatty acid, alcohol, cholin, lysolesithin, phosphoric acid, glycerophosphoric acid and
glycerin ara produced.

Of these substances, fatty acid (stearic acid and oleic acid), alcohol, lysoleci-
thin, phosphoric acid and glycerophosphoric acid are examined. Cholin which is

physiologically important, was not examined in this experiment. Lysolecithin
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was prepared from fresh hen’s egg by means of Nikuni’s method (Nikuni /32).

An activation did not occur in such solutions as 0.194 Ringer-alcohol, 0.019%
Ringer-phosphoric acid and 0.0195 Ringer-glycerophosphoric acid. The solution
of 0.0039% Ringer-lysolecithin has also no effect. The lack of response of the
cortical alveoli 'to the lysolecithin may be accounted for by the low concentration
of the solution. However, further detailed research is desirable.

Of fatty acids which affect the egg, oleic acid and stearic acid were used.
When the egg is immersed in 0.0195 Ringer-oleic acid solution for 2~3 minutes
and returned to isotonic Ringer’s solution, the cortical alveoli disappear and
subsequently the perivitellin space is formed.

On the other hand, if the ripe unfertilized egg is immersed directly in 1%
oleic acid solution for 60~90 seconds, the egg shows no change. ~However, if
the same is returned to isotonic Ringer’s solution after washing several times
with solution, the breskdown of the cortical alveoli takes place subsequently.

The same result is »lso obtained with stearic acid. The effect of stearic
acid on the egg is stronger than that of oleic acid, as the egg immersed in 195

stesric neid solution for nore than 40 seconds, shows cytolysis,

5) The lipase (esterase) of the egg.

The lipase (esterzse) from the egg is obtzined by modified Ronz and Michaelis
method (/11, 724).

On account of the immature stage of the ovary of the crucian carp, satisfactory
prepzration of the enzyme was not possible in this experiment.

The enzyme preparstion is as follows ;

Activated egg (10 minites immersion in distilled water)

Grind in 8 nortar and mix with four to five time volume of M/7.5 NaCl
solution and then kept for 12~16 hrs. at room temperature.

Centrifug:
[}

I I
Filtrate Precipitation
l B
Added with 6/10 saturated ammonium sulphate

Centrifuge
1

] I
Filtrate Precipitation
l Dialyse

Dissolve in four to five time its volume
of glycerin----- Enzyme solution
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As the substrate, satursted tributylin was used, added with sodium oleats,
calcium chloride, albumin and buffer solution (Ammonium buffer, Ph. 8.5). The
mixture wes kept at a temperaturs of 37°C.

The activity of the enzyme was measurad by the number of falling drops using

the Stalagmometer. The number of Crops every 20 minutes is as follows.

This is approximately 025
After 20 After 40 After 60

Time Atthestart | /oo ves minutes minutes butylass units,
number i From the above results, it
of drops 57 55 53 51

hzs been concluded +that some

esterase-like substance is contxined in the egg.

It is a further question whether the ester.ss-like substance puarticipatss in the
activation processss or not. However, taking into consideration Yamamoto’s detailed
obscrvation as well as Ishida’s results (49), it is highly probable that the estersse-
like substance doscs have connestion with activating process.

The author wishes to express his thanks to Professor Dr. T. Inukai for his
guidance ; he is also indebted to the Fisheries Association in Onuma for allowing

the collection of the samples used in this work.

Literature

1) Ishida, J. (1949 A hypothesis on the charactor and rdle of the negative wave in the fertilization
of sea urchin egg. Biol. Sei., vol. I. No. I. p. 31. :
in Japanese FHMEBFE 1949, ¥ =SBoZHBECNT 3EMEORB L 2 0RBCH T 2 —~ER, £WEE, 5
—%, 8, 31H

2) Nikuoj, J. (1932)? On the formation of lysolecithin from egg-yolk by pancreas extract. Proc. Imp.
Acad (Tokyo)., vol. 8. p. 300.

3) Rona, P. and L. Michaelis. (1911): {Jber Ester- und Fettes;altung im Blute und im Serum. Biochem.
Z., vol. 31. p. 345.

4) Rona, P. and H. Petow. (1924)? Weitere Untersuchungen iiber die Giftempfindlichkeit von Lipasen
vershiedener Herkunft. Biochem. Z., vol. 146. p- 144

5) Yamamoto, T. (1939): Change of the cortical layer of the egg of Oryzias latipes at the time of
fertilization. Proc. Imp. Acad (Tokyo), vol. 15. p. 269.

6) (1944): Physiological Studies on Fertilization and Activation of Fish Egg.
1. Response of the Cortical Layer of the Egg of Oryzias latipes to Insemination and Artificial
Stimulation. Anno. Zool. Jap., vol. 22, p- 109.

7) (1947} On the activation of unfertilized egg of Oryzias Jatipes aod Lampetra planeri

by immersion in the mixed solution. Zool. Mag., vol. 57. No. 1. 2 p. 1.

in Japanese (AR5} 1947, 4 RIEBENICHK S 2 X 0 RU Y ¥ 2 OFSIBI 0BG, BIEE5TR, 45125 1 H.
8) Yamamoto, T. (1949): On the mechanism of the breakdown of the cortical alveoli at the time of

fertilization and activation of the fish egg. Zool. Mag., vol. 58. No. 6. p. 105.

in Japanese [UABFH 1947, BEPOSMEBIE TR 3 KRG IRH oMM, B 4584, H6m, 1065.
9) Ishida, J. (1950): Fertilization, Aoyams shoin.

in Japanese A EEFE 1950, x5, FilrEb.

ORERMBI AT %5 #8635

— 175 —



	0172.tif
	0173.tif
	0174.tif
	0175.tif

