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Studies on the steroid secretion of blue-spotted
grouper ( Epinephels fario THUNBERG) with

hormone treatment

Shinn-L ib Yeh, Yun-Yuan T'ing and Jobn Yub-Lin Yu

For the purpose of study steroid secretion in relation to gonadal development during sex
change and maturation stage of grouper. The blue-spotted grouper (about 2 years of age) were
made to induce sexual conversion with 17£-methyltestosterone treatment, Groupers were
treated from January to June, 1985 by oral application method and the fish were sampled for
observation of liver, gonadal weights and blood samples. Blood estradiol¥17ﬁ and androgen
were quantified by radioimmunoassays. Then, the results were summarised as follow:

1. The gonadosomatic index was highest in Jyly, and the mature female whereas, was over

20 %

2. The estradiol-178 level of grouper was highest in July (79.85 pg/ml serum, female; 73.70
pg/ml serum, male), and lowest in the begin of July (26.40 pg/ml serum, intersex).
3. The androgen level was highest in July of female (649.60 pg/ml serum) and male

(1632.25 pg/ml serum).

4. The estradiol-178 and androgen level peaked in the stage of ovary and testis final
maturation but low in the intersex period.
5. The androgen levels correlated well with the gonadosomatic indice of female, and

correlated well with the hepatosomatic indice of male.
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FREHE ( Epinephelus fario THUNBERG ) » %4 trout reefcode, blue-spotted
grouper » MM R ( Epinephelus salmonoides LACEPEDE) *» SiABBATARBIEA
' REHMATRERERERNZ -  FEFPINRALEHBEED ) SMSEHARNEETEN -
RERTERERR > MSHE ARRMARBEAAN UEZE TEZES » TRUIRA TSR ER SRy
» BRAEKE M - BEEFR SRR £BE ( Protogynous hermaphroditism ) (V@
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S, BERAR2ESE BRSENEFTERAY ) RREAIKE  LRRREEAZ BE
s —EHERBRAATHEEEN LZ2EE - TEUERKRARAZHE  RERRESEXFRHEER
mEAERzHARR YO0 RO RRABBHEIRER o EEEK 0 HRBUIE AT%
Rt ERRFERE  BATSEESE  IEBFERAMARSR  RELHARNENE, RE
183 48 & > LA Chen et al (1977 )® WEHMBRIE ( Epinephelus tauwvina ) > & (1986 )
ONWRAE  BYEE AR ( Androgen ) HFHRRTIEMEANR EMBMEEERER
BETASWBHAKERM LZERERRYE -

EENEHERYEAEAKES  ANAHALRNBEZIVEBRBH ZREARE » TF
ERABRALEMBNZORARIRIERBTH IS WEE - 7T L 00 S e R T 8 R 40 Wb
LR » AXBOEATREFTREMBRYSE  E—PHEECBBEERPABRFRES &
BEEMBRSBARAERBEZIMNGR  ABEECHERATENERZBF -

H¥E A E
b= I
Bl2WEEZEREE(E fairo) 52 B> FHMR 46.57 A% FHRE1.69 ATHRA
“B-C=f-5 368 FHEMES0.17A% FHBE1.96AF  #RD - E_ARRRE &
sl TR ERROE 1R -
Stk : |
LHERRE .

1985 ETRIEE 19854 6 AhA+ A C~D=MERH 17 a — Methyltestoterone (

Sigma ) LESBERGERAN B60'Cr 1/BHEXERRA—-KX» KEHNEFSKA D

W 1mg /KeRBE, CHMOSmg /Kg MM E > BENRBUBRIES X BEH

REBAMHINLIEY » ERRBEROKEZENLHABEERER  EXBRERERATS

EXFMBIE2 Fim BrE_HARNEE  TNHRERREEER -

2EMEWHRE

EHIEEE DB BRI EE Y10~ 14 UMZARRER  KHEEREH ) 8 Tan

(1974 ) » B ( 1984 )10 » 3 ( 1986 ) WAHAKRBRENBMIULSE [EVRIIKBE

& VEUSHEEE  XENRBELRER o FFMIEN ( Hepatosomatic index , HS I

YEHASFE(g) /RE(g) X100% HRRER ( Gonadosomatic index, GSI
VEHEAS  EHMRE(g) /BE(g)X100%-° :
IMEREEBBFES RSN

BEEREAEBRRY  BR BEARAN 2 — 3 ms MK SEREEF1 /NEE o RSEREIR B

EACKED1 - 2/ RESFE BLl4—8°Cr 1500 rpm , 1545 BEOSHEH M » BER

=T 20 °C LI& ST o BIE R Mm% R Z MK BUE DU 8 2B 2 #7E5 ( Radioimmunoassay, RIA

Y R e BE RS Estradiol — 178 R Andngen 2 &8 (R, 1986 )W - RTRFTH

B 17a— Methyl testosternne%@[miﬁch RIAGIEHIBZTHEKE ( Cross-

reaction ) » JYLIH A BE KA ( testosterone ) ZRIEER 100 % » HE 17a — methy-

_ltestosterone ZEERMER0.95% » MKXELRIEE ( Cross-reactivites ) ABMAEH -

A AR S B R E A R AR RS BT E R -

= £ 3
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Table 2 Mean accumulative dosage of 17 a-methyltestosterone
(mg/Kg Body Weight) treated for sexual conversion
of every grouper, Epinephelus fario

G roup Feeding dosage Accumulative dosage (mg/Kg BW)
(mg/Kg BW) March May June
A 1.0 42.08 91.28 156.61
C 0.5 19.86 43.93 69.65
D 1.0 45.95 96.66 159.42 -
B&E 0 0 0 0

Groups B and E: control

—tRiEN A B

FRAE 2RI A B M1 FR ., B~ E- a8 APKEHRN s ARXEMGS I
it K EER BETABARE2.05(L- A~C-D=++ A~ CHGSI EBERAT
REDME > DEAIBEA DR BT » HIEHRRERNGSIZHE - (M2 ) A~ CHAR
EERBMGSI EBAEE » D 8 RIBE M B R BT - BTLLB  E Z M B RGS I R M &,
R7H®®E; A~C D=HGSI ZREBAIZRVER  HRETBEEAZER E%éﬁ&
WM BME GSI T -

SHBREESRNSEZ ASL _

EREERBRZEEL (=8 ) ( Estradiol — 17 8 ) B H{E¥ ( Androgen )BfRE-
H-BaeRrABCEI T EHEREER (B~EZ#) $» EAMAHEEHAR, i
7 ARF 5% 79.85 pg/m¢ serum , BAMEAA 195 » EIRR 7 AREET o BEEEARAC
D=f%» CHFEA HHMTTERBER - DAERIBKA HIW SRBMERE. BR7 AREAEZ3.7
pg/m¢ serum ° T M4 Fim » - RREGERZME  AIC ~ DA EH S BREHEK
TFE » CIHEMBZET 5% 26.46pg/mg serum » DIE 46.75 pg /mé serum ° Fill» E_M&
RZAMH BEEEREAR RS X7 ARER ; BEAERZE. 17 2 RZ B
BEVERE AHREE),-

HettE R (Androgen ) R ZAMLAIM 5 B77R - BAEPRAGIGRE %7 - EEAIRARITE e TARE
¥E#I649.6pg /ms serume A ~D _fE R FEABI%RE. 6 ~ 7 AREIB A6 AR FHR 391 pg/m/s
serum, DIER 7 AR T ¥ 005%1,632.25 pg /m¢ serum  THCARRIRE JUBLTIRE - 75RZE# 1,091,875
pg/m¢ serum , Bt REBREBUMBRYZRRBI R ZM%(@G) » A~C\D=M TR
BT B4R (Androgen ) S ABIB bk » BERHARN ARG - 7 ARE Bk MRS 25
B TESEMZHE FERBINBEEE Re -7 ARDERE -

SHERIEEATER B E R HE
AERBER [ EVRELEARENR  UEURHMEZ BE > XENRBERER.E
TRERERRAERBER MG EOTAGSI AR BTEET BN wEREseE(V)
%) s GSIR2.0 Ll ko EBEBEHAIGSI —ETH » EEMLBERHOGSLY BFA - &
A o ACTHRR FEME i SRR R RN Eﬁé&ﬁéﬁzf& T RWRK o '
BN ROEREMBR BT MR
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Fig. 1 Changes in gonadosomatic index of grouper for monthly variation.
The data are expressed as Mean + SEM, 'Vertical bars represent

~ variable of the mean. The numbers represent the numbers of fish.
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Fig. 2 The relation changes between gonadosomatic index and mean
accun_nlative dosage of grouper after hormo e treated. The data
are expressed as Mean + SEM. Vertical lines indicate variable

range of the mean. The numbers represent the numbers of fish.
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Fig. 3 Changes in estradiol- 17 8 level of grouper for monthly variation.
The data are expressed as Mean + SEM. Vertlcal bars represent

varlable of - the mean. The numbers represent the_numbers of fish.
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Fig. 4 The relation changes between estradiol-17 8 level and mean

accumul ative dosagcf of grouper after hormmne treated. The data

are expressed as Mean + SEM. Vertical lines indicated variable .

range of the mean. The numbers represent the numbers of fish.
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Fig. 5 Changes in androgen level of grouper for monthly variation. The
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Fig. 7 The relation changes between gonadal maturity and gonadosomatic

index of grouper. The data are expressed as Mean + SHM. Vertical
bars represent variable range of the mean. The number represent.
the numbers of fish.
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E: — 17 BRM#ER ( Androgen ) &k » ZERMEAZIN » WIS RMMIRE L ML
B8 AR o B (E 178) ROPNBHEET S RBETI 8.7 pg/ms serum@W R 5
7 .85 pg/m¢ serum ° BB EFAIBHF Y 82.24 pg/ml serumfEE 27.85 pg/m/
serum, MERKMBEREAIRE 73.7pg /mél serum.

it 3 ( Androgen ) SR ZESII R BB B b 517 pg/ms serumZBHIMS » B RKEMEET
EH EXF R 693.8 pg/m/ serum » TAEBIERE BB » BB HH I 6 QIREBE
1,632,25 pg/m¢ serum.

R4 RERRNFZH -8 (E. - 178 ) R¥EHE X (Androgen )& RAPEIVR L MRFE
HEE o MEMRBRETSRMBHERT NG ZRREEHE  FRRAMRBTTEH -

=g R S BRI R IR - FrAREBCZ M6k

Y82 GSI RHSI SRRk —F ( E. — 178 ) » Bt % ( Androgen ) & - KIBATER
REREABIEXINR [EVE IZWR  KEXI & IREXI RS & HEE
R-HRABREANRS T > SN SEGSI " HS I BB FEMERCENG X LB 5 S
# ( Analysis of Variance ) 2 mE®%E o RBAH%» TEGAEEESE ( IEVE) »
GSI MMt RABETHMELE  AHBRAB 1 Y =230.96+251.98X, r=0.66 n=11, F=
7.85*>F (V1215 p=0.05) = 4.96 - AHE () ZX#) FHSINMERE R » HIEAM

1 =1

T HERAR Y=—414.28 +776.94X, r=10.84, n=6, F=11.82*>F (! Z¢
p=0.05)=6.61 » BEEMRETEE -

B E&

RECEHMEOHEN BEAFHERY - B8, AFHE > LRALEREN(GSI ) 28 E
RBEEARMEZ5EORKHERAKLGS] BLxB AR A AMEG - X¥R DIk —8
(Ea— 178 ) BBEMER ( Androgen ) Z & R®(L > BERAERMA JAME » BER At HE
FHZB_#(E.— 178 ))SBR7TABBRE > X ( Androgen ) E 6~ 7/ DEERE, &8
HEBELMR BN EET ML 2 ABME © Elefthereious et al ( 1968 ) YWRIBHE & A B T
BFRMmMEAZE_B(E.— 178 ) REHEMERKX - BEEAEEAEHERRY > GSI &%EM
) 3EAHENES ( Estradiol ) £#BM ( Billard et al 1974 399 o wHSMEMATHY T8
B ( Shreck, Hopwood 1974 )9, f& MRESNEN » Mitt REMIERIGWIN - EREMESER (
Protandric ) 2B AERM  BATHEERR 24K > - BHOVBEFXEN  RBECZRER
HREBHEYS (R, 1986,) - FiLl FUCHHEATHREAERERLEBLUT RB LM
ZifWz2% -

U EEMERS ERAGERBE 2R » Pickford et al ( 1957 ) BB ERB KL
SR () BT MIRARERRESReE BN - EHLBABEELREME tR2B R £ MAKIE
HRE > SREEARERFRRMEFEN  EERKRENTETRNASEE - RENZ £ R
BELBRARMESRYE - REBEL (Wingfield, Grimm 1977 )W o H¥S K Carassius auratus

ZEERREERERTVREBERET » S B#ERE ( Schreck & Hopwood 1974 » K H
‘# ( Campbell 1975, Campbell et al 1976 ) @ » ®, gf& ( Billard et al 1978 ) @,

Salmo gairbneri ( Sanchez, Rodriguez et al 1978 )® , ## ( Sivarajah et al

1979 )% SR - ARBEFLEEHEMEPHERE BEREFHRASS  HAES] - [REMR
BREGRE ZREERR (V&) EFA - ZRBEREH ( VEWRK) » BREE—ETHE- £
BEBRR (IR BREEHA - MAARBEECHARSATREBEZEA BRIV L L



2000
e—e ANDROGEN
0—0 ESTRADIOL—17 p
" SEM
=
=15007
o
ul
wn
|
=
S
o
1000
n
-
@)
o
Ll
',_..
" 5007
1001 4 4R g 4$\g2\ 1L g

I I 0 F VVWUWEREZXXQ
fe male intersex male

GONADAL MATURITY

B8 R R S R A PR B0 R 2 BOR
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EZB, TREEH Ekﬁ#ﬁﬁ( Salmo  salay )ﬁﬁ%é‘l?ﬁ’ﬁﬁﬁ?—%ﬁﬁiﬁm;zaﬁ( Dodd
et al 1980, S tuart-Kregor et al 1981 yue
RENMERR R ERENTREZRETEE  FRAEVEBERERE » LHEPMBER

@B ( vitellogenesis ) » FFAK#EZ MW ZiE — WIS R2IFHATE ( vitellogenin ) ZAER o
Campbell et al € 1976 ) ®i8H » REE( Pseudopleuronectes americamus ) ZBE’ (

testosterone ) AR BRERIMMIE Y ( Vitellogenesis )t » THRBF S testosterone BHH

R EEEEE ARENBEAEBE IR GSI N EEER ( Androgen ) AEAMAEE - B

ARARHSI HHERAFEMAN  FEFHEERERZEERBERIR VB  RE_MH £

ERHNEMNE » ZRERETHROARBZEEBXD » BREX HERFHFHEZ W % > &

BRI SMERIL » QEERRE RS EBLER, CRSALFABARTAR ( Shreck &
Hopwood 1974 )% « Q)ZHEHIEE 2L M > K 17 @ —Methyl testostorone Wit B> &L
o MBS > bl 8 A M B S h—E TR, MENRZBERIEERK -

AFRREERN AR EERRBRBIEEED - HRBEANBRIVREARRE  FRE
RZMF - MBEAREEMERSVEN » RUALREEBEZ EREHR AR EREE
BZRRAKRAERERSVHBNLESRR  AINAERENLE BRASWZHMHE R
BE—HZ TR

] .-

HRAE (2MELR) RRBR 4ETAEZ 6 A4 » Ll 17a —Methyltestosterone -#E8 »
HERERBEEN BRI WREBRBE ZWE « Ol - HE BIERDN SRR K%
BRAHEMT : |
THREBERERTA  #RE2.0 Lo
=heE_BER ERBERE 7 B 79.85 pg/m¢ serum o ﬁﬁ*ﬁﬂﬂﬂgﬁﬁ&ﬁﬁﬁﬁji%

&> BWMEE 7 A4 26.46 pg/m¢ serum, T 6 e W O R A R A 2 73.7 pg /e

serum °

S EERROTE R BEEARBEREARR 7T AR E o MM S 649.6 pg/m¢ serum, B

S AHAE 1,632.25 pg/m/ serum o
ME_REEERARABERARERRE  FLRE > CABEERE  TRMRBREAR-
= SRR ERERNEERS R BUEETHAZTFRENNEERS RERTHEM

| L
AR Tl 3?#&%‘%3& S ERERRASG AN D 88D *%mﬁ%ﬁm@m%mw&mw%

| iﬁlC’EEﬂRIAﬁ}iﬁ » EHE DR RAME 4L

BE TR
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