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PRELIMINARY NOTE ON THE A.CTIVATION OF THE EGG 

IN THE CRUCIAN CA.RP (Carassius auratus). 

Shigeru HAMANO 

Faculty of Fisheries, Hokkaido University, Hakodn.te. 

1) Introduction 

The so-called activation of the unfertilized egg is the first step of the change 

in the process of fertilization. 

This phenomenon is brought about heforo the entr.mce of the spermatozoa by 

the breakdown of cortical alveoli which 5.re evenly embedded in the cor'Hcal 

protoplasm of the unfertilized egg. The breakdown of the cortical alveoli and 

the subsequent elevation of the chorion can also be induced by picking, heating, 

electric current and chemical reagents such as sodium taur0chorate, sodium glyco­

chorate, sodium oleate, saponin and digitonin etc. (Yamamoto '39, '44, '47). Thus 

the egg has an activable system in itSelf which cauSes the cortical change. 

Yamamoto ('4l:l) worked on the Same subject in detail in the oryzias egg. 

Having found minute (;ortical granules embedded in the surrounding cortical 

alveoli, he suggests that an esterase-like substance in the gr.mules may participate 

in the activating reaction. 

Ishida ('49, '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 surface of the egg in an instant. 

As in tbe above eggs, the cortical alveoli ara also observed in the unfertilized 

egg of the orucian carp. 

The present study deals with some exp€.riments on the response of the 

activating and inhibiting enzymes in the activation. The exisbence of the lipase 

(€.stE.r.:.se) in the egg is to be confirmed. Though it may be consider.3d unnatural 

to apply the enzyme contained in the pancreas, stomach, milk etc. 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 unfertilh'ed egg of the crucian carp looks less tr.msparent than that 
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of the oryzias. When the egg is immersed in water, the cortical alveoli disappe:n 

in 13-15 seconds and the perivitellin Space appears in 2-3 minutes. The ripe 

egg of the c.ruoian carp loses its fertiliz:1.bility within 40 se:;onds in fresh water. 

Among various estfor.1Se activators, lead-acetate gave good Nsults in the experiment. 

When the ripe egg is treated with (:.01% Ringer-Ie:l.d-:l.cetc.t3 solution before 

the fertilization and returned to iso·tonio Ringer's solution (M/7.5 Nc.Cl 100 p:l.rts+ 

M/75 KCl 2 parts+M/ll CaCl 2 21 pari;s, bufferad Ph. 7.e), the br0:l.kdown of 

the cortical alveoli and subsequent elevation of the chorion ensue. The bN_~kdown 

of the cortical alveoli is also caused by 0.0:)5% Ringer-pancN:l.tin solution. HowO\rer, 

if the ripe egg is immersed in this solution for 15-18 minutes, the chorion is 

partly dissolved out. 

3) The response of the cor·tical alveoli to eS·k·r.:.S3 inhibitor. 

Physiologically, the response of the cortical alveoli to esterJ.se inhibitor is of 

more interest than their response to an activator. 

The br3akdown of the cortical alveoli of the ripe unfertili2'ed egg OJQUl"S just 

at the moment when the egg is tr3ated with distilled water. However, when 

the egg is immersed in 0.0]% Ringer-monoiodo-acetate solution for 5 minutes, 

then washed with isotonic Ringes's solution and trJ.nsferred to distilled wak,r, the 

breakdown of the cortinal alveoli does not OCuUt' until 60-90 seDonds have elapsed. 

The effect of the solution of 0.1% Ringer-lead-phosphate is the S:lme as that 

of the above solution. If the ripe unfertilized egg is first immersed in 0.01% 

Ringer-monoiodo-acetate, then washed with isotonic Ringer's solution and finally 

immersed in 0.01% Ringer-Iead.-:l.cetate, the br3akdown of the cortical alveoli 

occurs after 5-6 minutes and the elevation of ohorion ensues. 

~he Same result is also obtained. by using lead-phosphate instead of'monoiodo­

acetate. 

4) The respouse of the cortical alveoli ·to the de:Jomposed substanoe of 

the eaterJ.S3. 

As the decomposed substances of the ester.,se (especially, lipas3 and leJitllll.s3). 

fatty acid, alcohol, cholin, lysoleJithin, phosphoric acid, glycerophosphorio acid and 

glycerin ar3 produoed. 

Of these substances, fatty ['.cid (stearic acid and oleic e.cid), alcohol, lysole:Ji­

thin, phosphorio acid and glyoerophosphoric acid are examinod. Cholin whioh 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 occlJr in such solutions as 0.1% Ringer-alcohol, 0.01% 

Ringer-phosphoric :J.Cid and 0.01% Ringer-glycerophosphoric acid. The solution 

of 0.003% Ringer-lysolecithin has also no effect. The lack of response of the 

cortical alveoli . to the l:.rsolecithin may be accounted for by the low roncentration 

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 0.01% Ringer-oleio acid solution for 2~3 minutes 

and returned to isotonic Ringer's solution, the oortioal alveoli disappear and 

subsequently the peri vitellin 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 RingE-r's solution after washing severa.l times 

with solution, the breakdown of the cortical alveoli takes place subsequently. 

The Same result is also obt:~ined with stearic acid. The effect of stearic 

acid on -the egg is strongE.r than that of oleic acid, as the egg immersed in 1% 

stehl"ic gcid solutiun for n::ora than 40 seconds, shows cytolysis. 

5) The lipase (esterJ.s8) of the egg. 

The lipase (estE.r.;.se) from the egg is obtBined by modified Ronn. and Michaelis 

method (' 11, '24). 

On account of the immature stage of the ovary of -the crucian carp, satisfa.ctory 

prep:;.ra.tion of the enzyme waS not possible in this ex:perimen-t. 

The enzyme praparJ.tion is as follows; 

Activat.d egg (10 min'ltes immersion in distilled water) 
l 

Grind in a n·ortar and mix with four to five time volume of M/7.5 NaCl 
solution and thm kept for 12-16 hrs. at rOOm temperature. 

I 
Filtrate 

l 

l 
Centrifuge 

I 

Added with 6/10 saturatfd ammonium sulphate 
! 

Centrifuge 
~I----------~I----~------I 

Filtrate Pl'€Cipitation 

I Dialyse 
l 

Dissolve in four to five time its volume 
of glycer;n - - - - - Enzyme solution 
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As the substra.te, saturdoted tributylin was used, added with sodium oleate, 

calcium chloride, albumin and bufler solution (Ammonium buffer. Ph. 8.n). The 

mixtur3 was kept at a temperd.tura of 37°0. 

The a<:tivity of the engyme was measurad by the number of falling drops using 

the S-talagmomet6r. The number of crops eVE·ry 20 minutes is as follows. 

TimelA~h_e start I 
number I 57 I of drops 

Af.ter 20 I Af.ter 40 
minutes minutes 

After 60 
minutes 

55 r 53-r-- 51 

estera.se-like substance is cout:1iued in the egg. 

This is approximately 0.25 

butylase units. 

From the above r;c·suHs, it 

h2,s been concluded that some 

It is a furHler question w hethE·r the ester_se-IU:e subs'hance participu.t8s in the 

activation process&s or not. Howev.kor, taking into consider.lotion Yamamoto's detailed 

obSE·rvation as well as Ishida's results ('49), it is highly probable that the es·terJ.se­

like substance does have conne:Jtion 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 s~mples used in this work. 
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