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Effects of oocyte diameter on ovulation time, quantity and quality of eggs in
vellowtail Seriola quinqueradiata in inducing ovulation with HCG

HisasAl CHUDA,2* TAKAHIRO NAKAOQ,?b
ToOSHIHISA ARAKAWA AND MICHIYA MATSUYAMA?

"\Nagasaki Prefectural Institute of Fisheries, Nagasaki 851-2213, 2Faculty of Agriculture, Kyushu University,
Fukuoka 812-8581, Japan

Effects of initial oocyte diameter on ovulation time, quantity and quality of eggs in yellowtail, Seriola quin-
queradiala, in inducing ovulation with HCG were examined. After measuring the oocyte diameter through ovarian
biopsy, all fish (n=33) were divided into three groups according to their cocyte size: 650-700, 700~750, and 750—
800 um, and injected with HCG (500 TU/kg BW). Ovulation was induced in All the fish of the three groups, and
the relationship between elapsed time until ovulation (T, hr) and oocyte diameter (D, um) was represented as fol-
lows: T=—0.082D+105.99 (R2=0.51). 530 thousand eggs per fish could be obtained from fish with oocyte di-
ameter over 700 um, while only half the number of eggs could be collected from fish with oocyte diameter of 650—
700 um. High fertilization rates of over 90% could be obtained from all three groups regardless of the initial oo-
cyte diameter when the artificial insemination had heen performed just after ovulation. However, the hatching
rates rose with the increase of initial oocyte diameter. Thus, measuring the initial oocyte diameter before the HCG

injection enables estimation of the ovulation time, number and quality of ovulated eggs in yellowtail.

F—U—F HCG, FmidpE, PEObsE, 70U, DuEe, OVE, VR
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7D HCG Felbrp OUNEE & BRI

R OBAMERIC IV Fxll, e vts (Co
¢, GnRHa o U A5 m— XLy Fa @) Ok
U C ORI ROVE VR ERFOIIEE & FEIC IR L T
B0, FVEVERGROINERITE TS & TREO
R EECEECTFTEL LM LY L
oo C TR BWTORIVE /RSN LEIFE CO
HER A BTV RERF OISR LT B84, Rl
EUVREROINEZRIE TS C LI LD EHEOZINE
BRSO THAFRE &b EE 2 Hhb,

UG, PIEE 7T00~800 um CHNE RS IEIETE T
T A, Foeid, MEIED 700 um Ll RIS E L /o
FrBEHL, HCG O 1EHEY 2175 2 & CHEAL L O
PR L T\ D, LvL, PIEE 700 um AR OfEk
Ty HCG O 1 B ESIC K 0 HrNFE a2 N, fRIP
BB OFEBNR OB & 2D BRIk 1
Ban, AEFRBEOBFESEEMGORIMESICRAS
REFRRA DL I eEB L ONAL, L, DA
T, IPEIZRE T DT OMEEI VeV %G L 7o
i, B - Ch ATIERBIZ L 0B NSRBI
PRE-CIVEICRIED 2\ T 243, AFEEE TR
BRlAoNTWL, Lich->T, HCGHEIFOIME
D, ANTFEEEOINE R JUIVEICRIE 484 7Y T
RS A 20, TV OREEEEREYRMT S TR
OTHERETH L, HCGCEHLGEFOIME LRI LUIE
FDOBGRAH B e hiE, FANCEAOIMEARIE
BT EW R, BN e PREREEE SRR B R OEE S,
B & SRR S92 BB AR OB A R BRI
nhHEEZ NS,

ARG T, T UBEBEE R BV AT LA
P O La i & LC, HCG # 5.8 O P H BN
GRS, D& S JUUNEIC IE T W& R,

HAMBLUHE

HEER TR BRI A KERBS TEY v 0
H AR L 72 S A (M 334k, HE: 10k %
BEFI U7 (Table 1), % O B B BG4 4 C1
W, BB AT ICBRESTHEN 1 & B R O BRI D) 72
b, 200048 11 H 28 BB Lkl (100 kL) ~&H 5%
B 3kg/kL THUAL, R 12 4 1120 HCG 2ty
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I 5ECTOME, B (16L8D : TIRKMI 6 : 30-22 :
30) BLUME (19C—@) & CRITT L7z, fRHC
W, YN e AT R e A h) s FLATR (3 EBEA AL
FUNE, HE&ED % 2:1:1: 4 O%STHREL, &
HEAIVEl (ETEBETSABM, T—Y1), TA
RFGUF A AN (RET A% 12000 v K, BEKY
7AVT=X) BLUO 7 4 —FL AL (AT, v
W=V F VT RHEMLIEA ARy b &,
FRVEHR XS TaFx—F, Y1) BLU
VX IVCHT BN REEDAALIEA HOED i H
W, 3 IR A B AGAE L 7o,
HEHAOEEF L HCG#HE 20011 H31H, 24
TH, BXU2H13HE, BAKKR 2-7x /&y
TR =, 200ppm) HHL, BT -5k DI
OP 2R B LK 30 B D INES 2 U 7o, DNERIITEAS
B ko %, 650~700um OMEG11E (1 A 31 H),
700~750 um DA I3 (2 H 7T H), X750~
800 um DAL IR 2 A 13 H) M s L GREL
7o (Table 1), #iElfo8ER, B ICEHTIC HCG
(5001U/kg BW, #FEJHsEEE) #FEHIC L0 L
72o HCG X 0.6 % NaCl B CIR L, B~ DA
wmN02mL/kg 7B LW HHIEL, /2, 1A 31
BB 2GR ek 10 e e # i L, M & B HCG
(500 1U/kg BW) %S 72,
PEONRERR & ALENE BN OmERR L, HCG L%
36, 42, 48, 5 1 U B4 IRER B C BhE R h BREE L 7o 18,
s LU 2 V—y g VI KD T, AJEA
S IIOHE H ) 6O THEZR S N 7o R 2 PEIRIRE RS & L 7o,
HRONREAAL, KRR L0 L, & & Bl
U CONBE A U 7ct, BOERLWERIL 7, 1M
R HEENAINCK L CH2 B ORI 2K e
AV, BB ICHERIC KA AL AT - 72,
SO, SRS LUSMEE ALRRICLVED
NIINEVRER L 7288, A (700K /mL) IC L 0iFt
DN &P TIRAFIEL, R ENRAEF L7, SRR,
ATERRG 4 RsE# 0 16~32 MR OKiR 19°C) i, %
FIR#I 100 K10D S B FEAEDHEA T A EAEDE AT,
T SRR, FEI 20080 5 5 S0 L A BED
HETHEE U2, Mo S HEE, Sy 200

Table 1 Fish used in the present study

Date of HCG

s : Number Fork length Body weight Oocyte diameter
Experimental group Sex of fish (mm) (kg) (1) injection in 2001
650~700 Q 11 718 +8.6* 8.76+£0.3 675+4.3 31 Jan
Initial oocyte . .
diameter (mm) : 700-750 @ 13 733+£3.7 9.39+0.2 726 £3.6 7 Feb
750-800 Q 9 732+6.4 9.34+0.3 770+5.5 13 Feb
g 10 726 +4.5 8.82+£0.2 31 Jan

* Mean +SEM



944 FHE, FE, TR, AL

WO % 500 mL ¥ — 7 — 0 A L, KR 19~20
COT g —F—NABLOLT —A =L 500
KEMBT T - o, v —7HOF FIIR, ik
BB LU SEERE, —oiES ST (one-way ANO-
VA) 88 XU Tukey-Kramer test i L D EF L4 B L
726

#& R

HCG % 5RO IR &Pk & 0BFE WEO
—"J R, HCG #5HORRGH & PrIEEE & o
BafRE = L/ (Fig. 1), BIfE 750~800 pm @ 9 {4 ¢
i, HCG 5 36 B4 1M, 42K 6 M
&, B XU 48 IFMEIC 2 EE 2 PEIN L T, IR
700~750 um @ 13 A TiE, HCG #5 42 REfH %0 4
W, 35 LU 48 BRSO ik CHE AR S M,
Fiz, PPEE 650~700 um @ 11 ik Tk, HCG #5-48
BRI 5 fifh, ds JUF 54 RERABRIC 6 R THRIN 237
RINTc, TNHLOFERMD, IVES 750~800 um O
BT HCG $ 5 42 I E#1C, 700~750 pm OB
Tl 48 I HEIN s U, UIEEAS 650~700 um &
AT, BRI A8 R LI A Z &0 B &
73? D f:o

Fig. 2iIc £ ToO#HR A (N=33) #x5iCL T,
HCG 5K OIREE & RN & OREFR % R L 7z, IREE
EREIIRE I I R A OB AL bR (p<
0.001), BEUFEREREE (T, hour) ZEiEE (D, mm) i,

T=-0.082D+105.99(R?=0.51)
ORI TEDLINT,
HCG #5ED IR LIIE SR L UIE & D%
Table 2 12, BFRINEARICTT - 2 ATIRIGIC L A BN
IR — T IR U7 I 700~750 um 35 X TF
750~800 pm DOEME D b OMERIIRIY 1 B4/ D 52.8
FRTH - 728, BIEE 650~700 um OEAEOIREIL %
NGOG D 255 FRTH - Io, £, FEIIERL
FIERIT VT NOIR 7 L —T7Th 90% EOEME
EaRl, Z—TIHTEIRO LN h T, — i, S
b2 1%, LS 650~700 um, 700~750 um 35 £ ¥ 750~
800 um D7 NV —THNZ EhFEih, 51.7%, 61.0% ¥ &

T AEF A D Y, I 650~700 um I ;2 U 750~800
um OF —FRITHRBEPFED LNz (p<0.05), #
PEC, SSRBIIEITIREE 650~700 um, 700~750 um ¥

a
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Fig. 1 Ovulation time (hr) after HCG injection in cul-
tured yellowtail with different initial oocyte diameter
(um). Arrows indicate HCG injection (500 IU/kg
BW).
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Fig. 2 Relationship between initial oocyte diameter
(um) at the time of HCG injection and ovulation time
(hr) in artificial insemination in cultured yellowtail.

Table 2 Result of artificial insemination of the eggs from yellowtail with different initial oocyte diameter in HCG injection

Number of eggs per fish (x103)

. Number Buoyancy rate Fertilization rate Hatching rate
Experimental group of fish  Totaleggs Floating Fertilized (% (%) (%)
collected eggs eggs
650-700 11 2565 +£53% 249454 234452 94.9+1.8 93.6+2.4 51.7+4.6
Initial oocyte . ) .
diameter (mm) : 700-750 13 528 +48 518+48  485+45 98.0+0.4 94.0+1.7 61.0+£3.3
750-800 9 528+ 84 517+84 484+ 74 97.6+0.7 94.7+1.5 69.6+4.8

* Mean + SEM
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F U 750~800 um O 7 —TRNC, 1EY%/ D Fnx
N 23.4 5%, 48.5 Tkt LU 48.4 FRL & Tr - 7,

& 5

AR kv, HCGHEIC LA T D ORI « PEIies
IR, HCG SRR LHIR AR 5 £ T
REfE] & ORI A OB RS 0, HCG 5 ERTO
P st 4 2 &C, YRIBEEK S 35 4 Wy Rl I ¢ L6
WFHCEAL T EMP SN S -T, Tiabb, PIE
750~800 um O Tt HCG 5 36~48 TRl # 1= Bk
PN C D, 42 BHERICEATE I L, F/ 700~750
um OERTRE 42~48 BRI IZ BRI AR 0, 48 I
BOFBPINS BRESZ N L, —T5, IR 650~
700 um O T, BRINIL 48~54 BRIz D,
PREE 700 um DL {4 & ol U -CHEIR S 6~12 Ryl
NAHT &, HEBWGR LIRS, TNETEELE,
T OEIN S NI EOE B A B D, PRI 6 IR
M A TS 2T 2 BB AR 22 &
TR L7z, P RKTRGRIC L0, SRR AR S O
T, YEMEO HCG 5 7 HEEIN E TORRE AT T
B LD n oo/, SHBRITHIMAFH SN AR
RS A IV TALEEIERTE A & Linh,
F7obb, HCG o4 HEFICERE L CATEBICEL
7o RGP d 5 DT, EEROM A g B 35\ T,
ANTBRE AT WIS IL U C, HCG 2 520 S PRIE
ECORH A FADOINEINEICE S = P+ % 2 & T,
HCG # 5 OE MR 23§ 5 Z LN TEEE 7 %, Bl
Z4E, PEE 750~800 pum D EKRA Al 7=, BRI
HCG ¢ 5.0 42 Befsitgic tEp 3 5 0 ¢, HCG % 16
B G- AUEHEINE 2 HEO L0 REEICEF L TR IS
ZEOTHIN, BN EORRICE - IEER Y
o )VHEHETFEE & e B, 3 B, BUS T PRINERICTT
bbbz, RERSHINGKEICHETE, £hids
Ee < PRGN SALE I s LT HEROBBIC OV Th
TRERZTEICEf T 5 LN TE S,

PRI R R IER T L 72 PR 700 yum LA B> 2 70—
T, EnEn LAYz ) 52.8 TR OPEIN L 7200
BRSNS, IR 650~700 um & 7 ) — 7 Tl
D255 T Th -7z, ik, JPEE 650~700 um O
EHAIC 330 2 BRI, IR 700 pum DL E D& D
BHTH -7 Z BB ERT D, IS RO
BT, TR B oW S 7RV e
(GTH) ofEHic kb, IEIEEAET LI S|l
Tl I SR EDR ey (MIH) O &R AMEAE X
NAHHL, IO MR T MIH SR EDIZHNE
Hxh, EAie s 5w s/ MIH 2 MIH 527514
EREE T AT LI XD IIEAD 12Dy 7 I s
195 E3E 25N T 5,59 RPFFED S 5 70 il H R EE

TTOT VB IC W D, I iE (24K
THEMEP LD GTH O5WAE - 69, Zd/@ MIH
AR O MIH 28RO AT Cols v & &R
Bbhb, binkic, 34T, 7Yoo MHEY
R D A 10 2 U 17,208~dihydroxy—4-preg-
nen-3-one (17,208-P) TH A L HFFEW T 5 & & 4
VO, TR NIRRT LAz g U i HCG %% g
HT LD, WM XA 17208-P OpEL L,
17,208-P CH S BRANE R S 6T A 70 A F 32
BARDIG N A TN OMIEIE S CHEFR L T 5,119 e x
W, fBRETICHS 7 VICIIERHE SIS & 57001
ko GTH T 4 HCG #4885 L Tw 548, GTHY
ST AIRORSEN:, dhbb GTH# R +5 2 itk
0 RER T HIROETIE, IR TITIC BB S A T
PO AR B A B RA I A v/ in
vitro Elg CH G I Cuw b (3138 2 Sillago japon-
tea, 819 ¥ A ) Repomucenus beniteguri, ® Y J I\
5 Pseudolabrus japonicus'™ ), Z D % 5 F PIESH#
THIOI % in vitro CHCG 7% ¥ @ GTH & #Hic K&
B EIBEEAL T A, MIH F Lo Bess L Ch L
v, bbb GTH &g LcEE, MIH &5
& MIH B AR A RSN, £ ORI 501
L, MIH AT, MIH ZEEBIHR S N\ 7o)
WA BN C Sk b Fe, FRE D EVIIE
AR OI G RIFEIREE, 3 5 VI3 IRE i)
TiE GTH & LT hE8 U Cd i3 o 5 inn, 61419
L7z C, 7V DOIIEE 650~700 um OINL, GTH o
ST L RZ AR L 00BH AT, 4 ToOs GTH
SR - T ized, JREIBIET Lic/ —
7 (PR 700 pm DL 1) & LR L OB BRI D 7n <
ST D EEZ BT, .

UL L7aRG, IIFEEAET LT IpeE 650~
700 um OFEETE, RAINRC 27~ DD, HCG
DO1EEGIC LD EBETHNEFES S EHT
Sz, BB, HONINE, BB A TRE T
S7oRER, BEEERER S LT FIAnEETH - Ao, IP
£ 650~700 um OB INFE AT 4 5 & TIC
i, B 1IHHEELXETHL I Enb, O LD
R RIVAE G S U THERT NS, IR TH#O
R (IPEE 700~800 um) % v %8 &1 e 1 R
RERCHEWNTx%, xR RA B L 7 fikic
R LTaVAF =Ly R YIC 5 D GnRHa Of
TR A 7D &, BB (A S AUERIPIRERT 28 1~
2HMREHMTESL LR L T HDT R
R P GnRHa o G- U 7ok, INEETHRGE T 8
[CHCG# G %#1T> O & T 2~3 HEEE OBINO R
A E NG, DDy, 280 REREIE
L, RAEZARIE LS LB cHE TR L

[
-
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O, RFRTOBMAELEEN 7 YORBHEERTO>S
B, FHEEAEP OATIERIC DI NE S INDZEN
it 100~150 kL Zaddg s h, OREE 700 um BLUF O Y
WSS T BiOME T V286, 7 R OUER &% 6
BIEBNOZREWE T5HETEL-EZBNS
T O NTEREIN 1 % mﬁimW%®ﬁﬁﬁmk
WATS B, ? SE, ALBEIES CORETHNE
e (BEIN 6 IGRILA) IKiT-7/ b A, FLIIXRE
UksERE, HCG &5 HBOMRKBERZ < wiho
T N7 THEE L TENVME (93.6~98.0%) Z7R L7,
—F, AL, I 650~700 um, 700~750 um ¥ &
O 750~800 um D7 — TR zhxh, 51.7, 61.0%
%iU%BﬁAaQ , HCG Pr 5RO Ak 2\ F F
"""" Bz @ﬁﬁ%oto ) ORI KR 20°C TE
L7846 60~T70 BRI Tk %28, ZHEH0 50 I
BT IR, EMAKOKHICEEYS D, BHEL
PIDEFE LA ERSL LI E EIER T B0, LR
’5%7“5/5 92 & o g (Bl KH I Af A D72 5%
WEEAL, L7 V—ya v BRI L) HEE KA
EISD) P SMERIBECHEIN LD, &
BOE ——TO5{LABE T, 5L 51.7~69.6
% TH oo, EREOFEMAEERBICSNTE, 4
#, RO XD sEREIN O EF OB I A KT %
Z&T, SMEEROM L& ST ERORNERESIIGIN
2
Pl ROIEI L0, 70 OPIFEIC kT % HCG
F SRR OINEE L YRINIRT, INEds JURINVE & OBRAA A
Linkin-7z, $70bh, BHADOIEAERICTLI L
THCG #5» oH % CORR, INEL JUIERT
RTE5H L5107, HCG #45- HHEIN S % & CORy
& TEs 452 8T, ALETRELR A7 TH
HTx, RETHINGZEN D OFHHBNCTHER T & Sk
BEP NIz, E5IC, HCG HLEOIPEINE v
W&m%#%%% HPE EINVEA THTESL LD
BT ET, ERICMHHT 2 WW®iia@mﬁm®m
PR LT Do AW E G H 2 O—HOWFFES |
kD, 7U@ﬁﬁéﬁm%m1,ﬂﬁ§ﬁW%ﬁ%%#

OFTEHNC S SRR s E 2 NS, 5%
u,;h%@ﬁmﬁﬁ%ﬁ*iim%«“ XHAHT L
CED, RBREWICKRE L 7 ) OBEBHOMN. &

!—,JV)fcb\o
X i3

D AWM A, 4FEE RINEA, Bt 7 )&
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