
The Zoological Society of Japan

NII-Electronic Library Service

The  ZoologicalSociety  ofJapan

ANNOTATIONES  ZOOLOGICAE  JAPONENSES

         Volume  50, No.  4-December  1977

Published by the Zeological Society of  Japan

Studies on  Oocyte Maturation of  the Medaka,  Oryzias latipes

           IV. Effect of  Temperature on  Progesterone- and
                                          .
                 Gonadotropin-Induced Maturation

                        uath 6 Tlext:17gures

                   T. IwAMATsu  and  R. FuJmDA

             Department  ofBiology, Aiehi U)tiversity ofEdueation,

                  igaya-chO, Kinriya-shi, Aichi 448, Jmpan

    ABsTRAcT  The  effect  of  tcmpcrature on  the ability  of isolated oocytes
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   daily cycle  of  oviposition  can  be maintaincd  only  in this range  
of
 
ternperatures.
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 G･VBD  were  observed  between 6 and  12 hours after hormone  treatment.
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 oecytes  responcled  poorly to the hormone  showing  l{ttle maturational  

reaction
 (Fig.

 3).

 2) [lke qlV'lact of tenu]erature  cinring  in('ubation of}'er progesterone-treatment 
on

     oocyte  inaturatton
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Fig.

tOC)

4 Relationship between temperature and  size obtaired  by oocytes  during incubation.

Sfiaded portion is the  standard  dcviation from the mean  sizc of  the oocytes  before incuba-

tion, Numbcrs  bclow each  data point indicate number  of oocytes  used,
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creased  from 100 to 300C. No  GVBD  could  recognize  at 6e and  80C.
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from     IOO to          30"C, GVBD  at  the low temperatures of 190C, 18"C, l60C and  10eC
began

 at  l8 hours (15%), 24 hours (3 %), 36 hours (IO%) and  96 hours (3 %) re-
spectiveiy  (Fig.            6).

'

                              DlscussloN

    The 
rnedaka

 under  a  long photoperiod  can  lay eggs  until the water  temperature
declines

 to about  13-140C (Yoshieka, 1962). According to Egami (1954 a), the
stirnulative eflbct of  the pjtuitary substance  on  ovarian  growth  was  hardly observ-
able  at  temperatures below 130C. At such  a low temperature,  oocyte  maturation

is
 
n.ot

 
induced

 
in
 vitro  in the  presence of  gonadotropin,  as  shown  in the present ex-

periments. In these  cases,  the ineffectiveness of  gonadotropin  in inducing ovarian
grewth and  oocyte  maturation  is probably  due to poor responsiveness  ofthe  oocytes

to the gonadotropin at  the ]ow temperatures.  Oecytes stimulated  by progesterone
and  gonadotropin  are able  to mature  in yitro  when  the temperature  is more  than
10CC.

 
From

 these observations,  it is inferred that the thresho]d of  water  tempera-
ture  for the induction of  in vivo  oocyte  maturation  in this fish is withjn  the limits of
8-l30c.

    Temperature has an  influence on  the  daily cycle of  oviposition  (Egami, 1959).
The  interval between ovipositions  shortens  during the reproductive  season  as  the
water

 
ternperature

 rises  (Yoshioka, 1962). The interval between ovipositions
reveals  the period required  for the maturation  of  the oocytes,  which  shortens  with

tt

:{]toacree9

o

                                        TIME(HR)  REQUIRED  FOR  GVBD

Fig.
 
6.
 Efflrct of  ternperature during incubation en  time required  for GVBD  in Onyiias

          Oocytes were  treated with  10 sig/ml pregesterone at 300C fbr 30minutes.   oocytes.
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an  increase in tcmperature, Below  190C, oocytes  require  considerably  more  than

24 hours for maturation,  as  shown  by the present observation  in vitro.  Fish at such

low temperatures  shouid  not  exhibit  the daily cycle  of  oviposition.  Actually,

Zi,ih,o,tgb.eo,ase:d,?･x?l?e.lo,gh,e,}ELz`yr,z`Log.itsg,ggg,t:.m,ee,rre:r,?s,I;g,!;.iiis
5X,go.2i,fs

jn the  daily cycle  of  oviposition  seems  to cause  a  delay in oocyte  maturation  
at

 
tem-

peratures below 190C. .
                                 maturatlon  process after  exposure  to pro-    An  efiect  of  temperature  during the

gesterone has been ascertained  in the present experiment.  Temperature may  
afiect

several  steps  of oocyte  maturation  after hormonal  stimulation:  a change  in ATPase
                                                               (Mer-                                            lar binding of  calcium
a ¢ tivity (Morrill et aL,  1971), the uptake  and  intracellu

riam,  1971 a, b), the synthesis  of  a  polypeptide or  protein (see Smith, 1972; Baltus
et  aL,  1973; Brachet  et  al., 1974), the formation and  confbrmationa}  change  

of
 
an

inactive maturation-promoting  factor (MPF) to its active  form (Wasserman &

l.CfaS,"is,Sgi:,)･8,"g.S,i,XSXi'Ugig",.o,f,gl,2,"gcYeg',,m,zm,,?.:z":A,gl:;,\p.ta.}ga.".dring6a.czts
10eC  (Hurwitz et aL,  1975) but the activation  of (Na'-K")-ATPase by cation  is less

?,ffe.B`s,d.,tC,gag".os.K,f･i,:ik,gZ7,gl',,.'hx2e,ie,s,u,k':,sxggfiz`.g",,ime`,,';y.:li･2.k`gf.ig,x
temperature-dependent  steps  of  the maturation  process after  stimulation  

by
 pro-

gesterone.
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