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@ — Reverse-phase HPLC fractionation of the gonadotropin subunits of grey mullet, Mugil
cephalus L.
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: SDS-PAGE of varioﬁs gonadotropin fractions of grey mullet, Mugil cephalus L., subjected
to reverse-phase HPLC.
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50
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70
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v R N H T b c H ¢ s T c Y
80

AAA ATA TGA CAGATGGGCAATGAAGACATTCTGCGACGTCGGCTTGGC
K I *
93

AACATGfTGTTTCTTTTAAIAIGCACAGTATGCGCGGCTCTGTTTTGAAATTTGTGTCC

TTGCATTGCCAAATAATRTTTTTGAATTGATTAATTGTCTGTGATAGCTGATGAGTTAT

GTTACGAGAAATACATTTGTTCAATTGTGGGTTTGATACACAGTTAAAGTCTGTATGGT

GTGATCATAAACACGTCTTATATTAAAATCCATGCATGC-Poly A (n=28)

@pﬂ The nucleotide sequence and its deduced amino acid sequence of

subunit of grey mullet gonadotropin.
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51

96
141
186
231
276
n
366
420
4739
538

557
665

the cDNA encoding «

47

92

137

182

227

272

317

362

407

452

509

567

@__ﬁ The complete nucleotide sequence and its deduced aminp acid sequence of f§ subunit of grey
mullet gonadotropin.
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7!? Comparison of the a subunit of fish and mammalian gonadotropins.
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E ’{j Comparison of the g Fsubunit of fish and mammalian gonadotropins.
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@ J\ Annual changes in gonadosomatic and hepatosomatic indices in grey mullet, Mugil cephalus
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@ﬁ.‘ A correlation between gonadosomatic index and hepatosomatic index in grey mullet, Mugil
cephal.
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+ Annual changes in plasma estradiol-178 and vitellogenin in grey mullet, Mugil cephalus L.
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¥ Injection dose and response of grey mullet females.

Body Initial oocyte Injection dose Total
Wt. diameter Priming Spawning Injection Response
(kg) (mm) (unit/g BW) (unit/g BW) Dose
HCG' HCG Total
Iu/g @U/g) (IU/g)
2.35 0.644 14.04 28.51 42.55 + +
1.70 0.613 19.41 39.41 58.82 o+
2.55 0.655 12.94 36.27 49.21 + +
2.27 0.623 14.54 29.52 44.02 + +
1.85 0.632 17.84 36.22 54.06 + +
1.98 0.616 16.67 33.84 50.51 + +
2.05 0.629 16.10 32.68 48.78 + +
2.30 0.639 14.35 29.13 43.48 + +
1.85 0.637 17.84 36.22 54.06 + +
1.80 0.652 18.33 37.22 55.55 + +
2.05 0.640 16.68 40.00 56.68 + +
1.90 0.612 16.68 40.53 57.21 + +
2.10 0.620 16.67 40.00 56.67 —-
1.52 0.610 16.64 40.13 56.77 + +
1.65 0.602 22.72 54.55 77.27 o+ +
2.10 0.630 16.67 40.00 56.67 + +
1.80 0.630 16.67 40.00 56.67 + +
2.30 0.610 16.65 40.00 56.65 + +
Ovaprim? Total
(ml/kg) (ml/kg) (ml/kg)
1.47 0.603 0.735 1.470 2.205 -
1.95 0.625 ' 0.975 1.950 2.925
2.10 0.610 1.050 2.100 3.150 ---
s T : LHRHA?" © Total
2.40 0.641 (ug/kg) (ug/kg) (ug/kg)
2.40 0.641 116.67 233.33 350.00 + +
1.85 0.610 125.41 250.81 376.23 + +
LHRHA* +Ovaprim
(ug/kg+ml/kg) (ug/kg+ml/kg)
1.80 0.645 ' 133.33+0.33 266.67 +0.67 + +
2.00 0.620 133.50+0.33 267.00+0.67 -
1.25 0.641 128.00+0.32 256.00+0.64 --

Remarks: ' Human chorionic gonadotropin (Lingpo, China);
%, Ovaprim (220 ug GnRH + 10 mg Domperidone, Syndell, Canada)
3. LHRHA (D-ALA) LHRH ethylamine analog (Syndell, Canada);
* LHRHA (Lingpo, China)
+ +: Response positive, and --- : response negative
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N

FAHRIN » HE AT RS R Ty R A B AFER B R HCG 8 1
EM#£ , #ilPuberogen ( HZ ) » Chorulon ( ) URHCG
(HE) SELM, BHMEREREZE Puberogenf B % F
Bl » ChorulonfS% 4 BH , HCGRKERBERE - EROvaprimZ
FERPAHER , REEEBTALNE - HERKBEIBTRES W ES
(Gonadotropin Releasing Hormone, GnRH) k% #1%] 2 (Gonado-
tropin Inhibiting Hormone, GnIH)¥#Y) ElDopamineZ it
%) (Domperidone) > ﬁélﬁt%}@@Uf@ﬂDGnRHZﬁS@%{{ﬁﬁ‘Z%Zﬁ
R o EARBRLESTIHEIKE , EHEFEERERGnRHARE
Bl 2 BIEATEL o

£ LHRHA (Syndell, Canada)¥7#350-376 ug/kg » 5K
EHRE , MME24 hro H9EEFEHEIT, (50658 384400 ug/kg

. LHRHA (B8, TE)LIRASERE=RREA , BRES— B2

SRLAERENZ R « HET LHRHAX FE R EB T B AI4T
EEBRUAM BT TEEEEEZZEMY - Lee and Tamara
(1988)F R ELHRHA (Sigma, USA)RLHRHA (S5 , hE)S{EE
BRI BIR 3 51566.7% K28.6% i ERME S ERE
EEME - JA, #uL, RTEARAEREBRNS BB, &
REEREMES 2E, LLR 82 R Th R T i B Th BA S 2 B
BEFTTE
IUHIRE & 2 PR TR i 2 A E e

TR IR B R T B IV A B BB B BTN B, ®
ERZEERMEERITHREERS HE . JEE R 4 B (Sterio-
dogenesis) ARSI 3 & RS RS - (rEER 2 4585
IX@EEPregnelone, Progesterone, 17« Hydroxyprogesterone
(170HP) /2 BB P SIRERE (17 o Hydroxy, 20 8 Dihydro-
progesterone, 17« OH, 20 8 DP) , ELEPEEIRF (Cycline BR
cdc 2 Kinase%), (REIHMEARBRS, BiEmsg s
BEZBE, RERTEEEEREE, BRMBREEREEZH
¥ (plasma Gonadotropin Surge) 2R T IR Z HEIRVEF - 2500
%EB@Z%E@%EE’E%E@BZ%&@lﬁlﬁ%ﬂ%&%{tﬁﬁ%Z%%%ﬁﬁéT °

RRATRRE ( ENORES =11 ) WHHCGH B HE S (priming  in-
jection) » Mif224 hrik 55 LAEIRE ST (spawning injection)iE# ,
T—REFEZFSFILL - 24 hrE0 hrEF - YA B BE AN A 4% 15 3
B2 > 158 hrREREBIHEIUREEY , MBS, B1H0.6.07 mmENE|
PEIR R EEUREF 2.0.85mm %.0.97mm » HINE RIS NS HEA
B0, ERAKDZIEIMBINERE R 62.36% (kI SEETS nl)
VIR B HE 0 B EEPRE 280.42 % }85.33% (K S EHBIS

— 14 —



Oocyte Parameters
e © ©® © o © o o o
o = N W hd o O N O © @ a
T — 4
R T %
[n
=3
s +
s 1
o +
>~ + )\
© 4
,-0‘<-
»
°
id :
gz
2 »
S 2 i

Time (Hr)

@ 'f“~—‘ Changes in cocyte components in grey mullet, Mugil cephalus L. during oocyte final matura-
tion. The arrows indicate the time of priming and spawning injection of HCG, respectively.

252.85%407.7 nl) o SIHHBERENHE=HF203.4 mOsm / kg
, BINEEDHEEIA 231.1 mOsm / kg &3 E I E| I B e AR <
421.3 mOsm/kg » LT R » SNHIAEABENRENZE » A2k
AR ARIFHE TS TS EZE,, REHHEBEBRRE TR
o
g E R E RIRIDEE , BINEEPHZ52.9ug K1.3ug
EHNEIHEINE 2 61.2ug R 1. 4ug A R E IR 2 70.5ug R 2.6pg » S ETE
Bigmzia® , BEESETSLRKSZEZEE , RMERTE
2%, BRI BRI 536.74 % 50.988 % » BEINEARS19.13% K
0.45% LR EINEIZ 14.14% K0.528% (ET=) o SIHIMERE EAE
2R Bl TR o b E+ = AE AR, BTN
Aoy, $hEET B IR EIN03.456 1 eq/ml water T EEE|BEINER
- REETFEAZ49.625229.91 u eq/ml water » STEE T ZE I B B R AN
ERtREAN ML, EREER SR o HEHEF IR, o
BFH16.25%14.57 u eq / ml water (B M) o ZEF—BEH , &EET
SEAHIEEDHHZ96.31 1 eq/ml waterfBRBIEMEIBEINRZ
119.75 u eq/ml water » BEEN FREFIEIIRF269.24 pu eq/ml water ©
M TS B EMNEERERETR) FHEETSES
I E A A H26.43524.20 1 eq/ g dry wt. &I EI RN IRy
31.55/232.56 u eq/g dry wt. s BESRISINIEE B IEER , (HE s
TS BETREEN - B8 FREETSECBRLCESHR &
PR EHFHNKETH59.30 4 eq/g dry wt. B INEIGEINEE &
373.32 u eq/g dry wt. REIIEZ393.67 u eq/g dry wt. o HILH
B, S$AIMME A BERAUEREEN R EIRES , BFFES
BEMZES, EhUERTSELESHEE, EHERER—EE
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"[“:The changes in oocyte composition and somalarity in grey mullet, Mugil cephalus L.
during oocyt final maturation. The arrows indicate the time of priming and spawning
injection of HCG, respecti.
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‘f“EChanges in cations and anion composition in grey mullet oocytes, during the final matura-
tion. The arrows indicate the time of priming and spawning injection of HCG, respectively.

o JNEREAK SIS BB R R T8 INE , KB IR Z
HreR, 9B TRZE - EE 8 FEIB T HEEINERM
HEMEBEKRAMEIEE , AMEREEFZI8MER -
BRIV EEE T RERIIAESERNLLE , 7
BE=H(-24 hr)—EZIEEFTH0-2 hr)WESRSHEL , BEIIR
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—f—-ﬁ Changes in cations and anion composition in grey mullet oocytes, during the final matura-
tion. The arrows indicate the fime of priming and spawning injection of HCG, respectively.
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+71§'IC0mparison on the total oocyte electrolytes and oocyte osmolarity in grey mullet, Mugil
cephal. The arrows indicate the time of priming and spawning injection of HCG, respec-

tively.

IME Al > 170 OHPK17« OH, 208DP&E&{La0Z&IUFT
o METRERENELRIFACERERR , FIETEIR
=R, HE&EH2355.98 pg/ml > HEEIAEEARBRIGER , I
HHE—ESEAEETRE  WEBEHE217.16 pg/ ml, FEIHIS
34.59 pg/m o 217« Hydroxyprogesterone » JiHprogesteronei#
2, BB SR EEEE (Maturation Inducing Steiod, MIS »
Bl170 Hydoxy, 208 Dihydroprogesterone) o 4T #5R » 170 Hy-
droxyprogesterone® BEHINEE T Y094 nl/mlEERIE BN

-~

09 “Steroid concentrations in the serum of grey mullet, Mugil cephalus
L. during oocyte final maturation. -

Stage . Fstradiol-178 17 « OHP 17« OH, 208 DP
(pg/ml) (ng/ml) (ng/ml)

Tertiary Yolk Gloobule 247.73 £ 1349 1.58 + 0.56 0.063 + 0.002

Subperipheral 2355.98 + 246.8 0.94 + 0.29 0.126 = 0.078

Germinal Vesicle 217.16 + 81.91 1.45 + 0.09 17.54 = 1.280

Migration

Germinal Vesicle 40.98 = 4.19 1.21 = 0.32

Breakdown

Ovulation 34.59 =+ 5.59 1.16 =+ 0.12 0.274 + 0.097

Remarks: 17a OHP, |7« Hydroxyprogestgrone
17« OH, 203 DP, 17« Hydroxy, 208 Dihydroprogesterone
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BEIEIZ1.45 ng/ml, BNFREEIBEINEEZ1:16 ng/ml - MMiEH17a
Hydroxy, 208 DihydroprogesteroneZ & BEINEE =HFRF50.063
ng/ml» JIZEFHIE0.126 ng/ml - ZEINEBENHRENFER B8 , &
$117.54 ng/mIZBE , HEONEARIEARE T E$10.274 ng/ml - BHILTFTHE
WA E2ENELERERACEEY , BEEA IR ES R
TR MEMPIMBEEREEZEE, E¥170  Hydropro-
gesterone 170 Hydroxy, 20 f Dihydroprogexterone® & ¥ 7E 51
B EHTIRUE , BEEIMERERAUZRINER  HRE
BREEA . BEAE—H(Kagawa and Asahina 1991) o

AR RELEERNCHEEWSR

REREEREER , §—EIMMGX3xX1.2 m)EEREAL
=B - HADITIRRE (IIEESH) SBRIERE  HARE
EREER REAGKRESRAEARZKE - MEEAF TS
300ug LHRHA  2RKREE , k24 hr, EAHL5000 IU
HCG/EE50 mg methyltestosterone/BLUEETREIER - BREE
RE, RAERENAE , RERKEIURIEKESHEN, B3%
St pRE R AR BB o

TH(50x20x1 m¥)FEILEBKE 0 BERE - HALMLER
FHFZL0 kg~ IRE 5 kg BB oke) REKIEE ( ET8HE
8kg PEMERMAPMA ) , REBEMMEEREMMEY » F5k
BEBREIC cells/mll LEFEEHRES - ELERGINERY RIS
HE BRAKENE, FAESHEES25 kg o

BFHET, 2HBERITEREE  WABESTH235-36, K&

KREFE20-27°C > BEERKRENRE THET12°CZTEE o S2HEIE

Bl sRMABAT LT , TERBEHTIRESRRER, &
RANRERL HHREER, SHRAS 10T HEKEIWDRE
W AN TERB.PE) » Hilf7-12K  EUESEEsT, —&
Fla0-50RANATBRES - /YIS AR, BELI0BEESY , ZH
THBABEEM L ZIM AT BES AT, BETEARETEX

RABREN, REATENSE , TERHREELEN , &
ANREREETRE T, RIS EREE - EREEZ
RRBEREREY ZERUE , BSTENAYURESZBE , ABEE
FHEY B BREARGFET ) BEATHERNERBERRIT, &
2 BRESIEMEEECENEY , AUMKEEERE  BE
EETHE  RERSERFD EHEEREE  SUERBENRE
BYHE, UHARESE  GRBASRERARAMENES , BE
WEITEREER , BRERHZEREREUMAEEEH
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