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The Effects of the Follicle Layers on the Germinal
Vesicle Breakdown in the Medaka Oocytes

Kouhei YamaucHI*

Abstiact

In order to determine the effects of the follicle layers on their germinal vesicle
breakdown, oocytes of Medaka, Oryzias latipes, were taken out from the fish reared
under artificial photoperiod, and were maintained in #n vitro condition.

In the case of medium 199 incubation, the oocytes obtained from the fish at
14 to 7 hours before lighting revealed a germinal vesicle breakdown at the rate of
100%,. At the incubation in Ringer’s solution, the oocytes obtained before 10 and
9 hours of lighting showed a germinal vesicle breakdown of 94 and 1009, respec-
tively. On the other hand, the oocytes with removed follicle layers and put in
medium 199 or Ringer’s solution, exhibited no germinal vesicle breakdown by 10
hours before lighting but all cocytes obtained at 8 hours before lighting displayed
a germinal vesicle breakdown.

The egg diameter of the oocytes obtained from the fish at 16 hours before
lighting were incubated in various culture media. The oocytes which were main-
tained in the medium 199 or Earle’s solution for 24 hours increased their diamter,
measuring about 1.3 or 1.2 mm, respectively, and they showed maturation,
whereas, in the case of Ringer’s solution the oocytes remained unchanged in
diameter.
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—BODFEEL LIBEIIEE 2 1o nic, WAETSATHS A 5Nz B4 245 % 14 BEEHA, 10 &
RREHIO A TR AR B L 2 ZRBAOKER 25°C AP THREL 2. AERIC VIR
FETHE 30 4y LAPSIC 4R B BRI EESRL 1B H 6 812 (F3E#Ei2 Yamauchi & Yamamoto® %2£MH).

FEEAIBD & AR IS ML 2 AL, ERIRCGIAERY v 7D, 20% FHaE2 AT
199 ¥, #hic7 — ¥ (NaCl 6,80g/1, KCl 0,40g/1, CaCls 0,20g/1, MgSO, - TH-O 0.20g/1,
NaH,PO,-H.0 0,14g/1, NaHCO; 2,20 g/1, Glucose 1,00g/1) %2t 1z, T4 5 OIS THEls 3
NI IREEHIE 25°C DIFEEFIC 24 BEHER I W, REOFEV BRI, INRISHIED &
BHopUD1I%DNY 7o o WIRCBEEBEE Y ¥ 9 2O TFo 15,
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SR IR% AUTRN 14 BRI 5 7 REIE O ARSI AN B L, —IIxARREEH 199 ¥ e FEHA
YU FARICIELUT, O bDIZ19% MY P RIS HEIREL IR Y AT L THREL,
25 ORISHINE Y ASRICHREL 724, FEOARCBUMRL Iz, ETOIBRINI EFIMERS
BEhE 24 B R L) U, FRRSODHAEE & BEIBRBERL 12, Table 1 iTZDFERETRL I,

199 ¥Erb iz fesd 3 v 7o DREERRAG It AT R 14 B> 5 7 RO ic R A h iz £ TOERIFT 1009%
OREBOBERZTL, 2152 bOIEIIL Tz, Thb D5 5 50% SLED PEBiRE SRLIZ6 D
13 AT 14 BERE, 10MER, 7 BEEIC 199 MEMER R BRAEL 12IFTH b, 14 B b it 90%, 7 FERH
D zhIT 1009 OBEEERUIL, Thic KL, ALTH 8 REIIcHERE I hIz b D2 119% © BeIiR% /o
U, 11 BB & D1z & BEIIL 2 b o 720 SLEOBRIC AR HERE 3 NI IROPEINRIZ LU b #ERF
BRAGERRS & A, B AR D HU 12 BREINT & U BEIRR 2R T b DS o T2 L, ETR
AT ER D U T2 b DT b (ECHRIBR 2R T $ OB RSNz, Uh UEROREIZEL 1208 BHIIL
otz NIy €y P CALMICIERAIE 2 $IBEL, BT 2 LRV RTERE LI, LD
FER, ISR TR ORRIO b DR RVTATEINEY b &b o7t R 1L FEHOLOR £
CHEBRU Zsho o 7008, MISHIRB 2 AT 2 B D Hil e LIZJRD 8796 WKLz, DL kil
AR THERS A - DRREMIRL IR EERA D BIE 2 U 12 & O TRIBMP CBRCHIE AT AR s RIBiTEL T 3
BERLTWV 3. —F, Yo ¥ VIR ER 3 n 1 SRR I AT R 13 B 3 Tk & { BRia D Fisk
2R XLV HLEITHT 12 B, 11 ST 2 Fh 139, 8696 ASERRAMAE 2R, i 10 BRI T 94
%, OESHEITIE 10096 OIPRMILIIRISDBERRU 2, LALLM S, The 0N THIBL 2Dk
SLIAT 8L TEEMIOD b OTHEED ST, FhH OIR 199 O 2h e Rk L Tl %
BEUBRL 1205, SHRIZ 19 #FOBE L Y ELREN 5T,

VAR 2 fEE X N, 199 BRERL M Y U M VIR T DR Tl 3 h - SRR I AUKTRT 10
BREO L0 THEDOEDOMND Db 2 EBROBMEBE R Iz o1, LHUAITHIIREO LD
TR 199WET 41 %, V> ¥ ¥RT 33 % ODEEMEERE R 72, 2L TAKTH SR, 7RI CIXA
% b 1009% BRI BAEEL 1208, Th b OIDFuzid BARHE ST IR L Ty 8 £HR5
nle 2LT, ZOREREIRKIRL LT

N THRBESMICNBRAROBEDOE(L

RO, SETE 13 FEEE I 14 BT 199 MO HER 3 N1 BRRIRIE BT B b5 U o
Wb D 2 NITEEL 72V, IIREMBEN C O DO TR TABNE LY Mm5 —~2DFHH LT,
JEETHY 16 B[S & DR THER I N 1 SR O IPR 2 B IE L 1o, HEEHIIX 199 1K,
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Table 1. Results of incubation of oocytes with an intact follicle layer and of oocytes without
a follicle layer (W-) in the medium 199 or in fish Ringer’s solution.

Time at No. of No. of No. of
start No. of | No. of oocytes 0. o 0- b(:)s No. of
(Hours Medium oocytes | oocytes | showing ooclyizsd i? (;:31’ ized fry
before incubated | survived| GVBD | V0% eriIzet | obtained
lighting) (%) %) (%)
199 12 10 10(100) 9( 90) 10(100) 2
Ringer 10 9 0 - - -
14 brs | o 99 1 10 0 - - -
W-Ringer 9 9 0 - - -
199 22 22 22(100) 8( 36) 20( 91) 1
Ringer 23 23 0 - - -
13 brs | 199 25 25 0 - - -
W-Ringer 32 17 0 - - -
199 14 12 122100% 4( 33) 82 673 0
Ringer 16 15 a( 13 0 1( 50 0
12 hrs | 3o To9 1 8 0 - - -
W-Ringer 12 12 0 - - -
199 16 16 15(100) 0 13( 87) 1
11 brs | Ringer 17 14 12( 86) 0 6( 50) 0
W-199 12 8 0 - - -
W-Ringer 9 7 0 - - -
199 15 14 142100% 7( 50) ug 79; 3
Ringer 17 16 15( 94 0 4( o 0
10 brs | 3o rog 9 9 0 - - -
W-Ringer 8 8 0 - - -
199 13 11 11(100) 11(100) 9( 82) 5
o hrs | Ringer 19 14 14(100) 0 0 -
W-199 17 17 7( 41) - 0 -
W-Ringer 12 12 4( 38) - 0 -
199 20 19 19(100) a( 11) 8( 49) p)
8 hrs | Ringer 22 20 20(100) 1( ) 4( 20) 0
W-199 17 9( T)* 9(100) - 0 -
W-Ringer 15 13 13(100) - 5( 38) 0
199 19 15 15(100) 9( 60) 10( 67) 1
7 hrs | Ringer 22 20 20(100) 2( 10) 4( 20) 0
W-199 26 11(15) 11(100) - 1( 9 0
W-Ringer 20 15( 3) 15(100) - 4( 27) 0

x: These oocytes activated during incubation.

19 BOEERETH 27—k, ZHY »FABRDEEERAG ., 215 ORSERIZ Table 2 ITRL
2o

Y L SOVHEERTHER 3 T SRR I MR BIAARRIC 1,09 mm DK X X TH 1243, 24 BEiEIC
ZOIBIZFEA YES T 1.10mm Th - 72, M, 199 IHOD 2 idMERHFRASERC L 1lmm Td o
12 b OLFRIMER AL, 18 FEAIIE 1,23 mm it TEZL B Z20RIEBIL Iz ot, 7~
AT b IR O BRI M BASEED 1. 10 mm > 5 18 BEf4 1. 21 mm i23EL, 24 BERAICIE
1.22mm i€ F CHEKL T2, 199 R — AR Ic#ER S h - BRI DR T 1, 22~1, 23mm it Ak
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Table 2. Changes in the diameter of oocytes obtained from fish at 16 hours
before lighting after incubation in various c-lture media.

Oocyte diameter (mm)
Medium Hours after incubation
0 l 6 12 16 24
199 1.10 1.18 1.20 1.23 1.23
Earle 1.09 1.14 1.18 1.21 1.22
Ringer 1.09 1.08 1.10 110 1.10

HTHRPIIINTZIREBAYED LRI ITH o7, 1999, 7~ kb T #EEIN-IN 100
YORMBMEREL, 2hbDd 3 & DIBEIIL 17, i b D% Table 1 R 1288k - FifgicL
THIET 2 L BVRTSEL I,

% ®

VRN 23 5 IOREHIRE O3 AUITRT 1A B> & 7 Bef S O £ 199 ¥EiC A & N THERF
IND EATORET 1009% OFEREREL 12, Ub L IRIHERE% $IBEL 12 SRR % 199 KR
WY L OVIRTR CHES T 5 &SR 10 BEEILIBT TR & RIED R RISV, 2L THELTHT O
B CI3 & & 41%, 33% OHERTL, SEETREZEOED DL b 100% DEEERL 12, #-
TR IR S HORBALPHE TV DL Ebh 3, ZOEEHIEEOREIIDONT,
D i HICHrOTF Frus tavds S~ v BEAIEE Y A3 5 IS EROBIiD S
BCEDTH 3D, WIMMEER HEINTINCET IR o120 &b 6 ERMAREIR 2hso
FVE L HHINCE T D ITHETH B EBRNTV B, KITET 8 R L A IR % ik
U7T2BBC 4 199 X T8V > ¥ VigF T 10096 DIRBI D BREEMI - 12. £l TALTHT 8 Wi (R
B 2.5 BT DRIz 2 S h ORI BIRHRBORER I 2L & L IIEH TR BT T
X2{BER b E RTINS,

199 ¥4 X O 7 — VPR ICHERE SN T2 URELABARIE Table 2 KRR SN ARRICIRER BARL, A
DEEL, Z20ZL{DbDIIZTHETETD o120 CHIIEL Y > FUIRICHEREL 72 TR PRED BADS
BANTHREOBBLED LN h o7, o T OBEOIROMKIIIIORB EBOEEN 5 b
DOLEEIND, COIROBKIRIIHIERETH b BR~THHE LY RATNE D E Bbh
%, S VEDS VA~ 25 ESNT VS 7 — VI CHEIN - IMEMAE N 7 3 /B, %
BEEGk, Y4 iRt SOXERBEEEA TS 190 O X FRI ZOIES BKULE
T &I IPRHERE S BRI~ D AA TV 3 HEIZTaA & BRIIDIAD b O TH 3 FIEMELSE A S h 5 b5,
TEHAD 12 HEEPEID 2 & 4 SRD IMED MR IRIBAKIC & 2 HRRLEL T 5, EERA TR I N IHEH
FOBEO#AILIRY v Vi ) RICERERIE T 5 7 - VROFBRIEFTH 572, HAMD i
R BRI B ) U 7o 2 # W IIDRRBWC A TH 5 & U RIS OMBRI U > ¥ v ig: |RIL T
BhH, VXL NaCl, KCl 82U CaCl, OEBMNEL 2, 4EII C OWEOIFHMILD Mk
ET 3, ASEREROBBLOMER L 55, TSEHOEROHEIT X 5085 »ic Mk
olch, SBRBALPET I EEREEER 5,

E #

NIRRT CHAEL TIRRIBORER BB 72 2 & 425 AUTHT 16 By 5 7RH L TO &8
R Bl U 7o SPREAERG % A8 & DHBRIE P CABIHESL, ROFEREBI
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199 ¥R HERE SN 2 MRS 2 4 4 JREHIRIZfTb o & T D K T 1009 DRI Rl

BRUI. VP AMO L ORATHISEHEO 02 TR FROBER R IV, A8 10 8

Al
2.

QAT & 94%, 100% Dz 2iRL 1z,
i

RHRRaE e GURE L - IRRHRR O A RAEF TIZ 19998, V U ViR e b ARSTRT 10 RefD b D %

CRFBOEE? 2R3V, SEFDED & D T3 100% OISR BREERL 12,

3.

AETH 16 Bl i AT HERE SN IRERERIL U L Y VIR T FRA E ZDIBER AL

28, 199 ¥ L 07 ~ AMIRB TIIPE 1,.11~1.09mm @ $ D% £ 4 1.23~1.22mm T THKL,
2h 50L& TOIMBERORERRL 12,
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