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SUMMARY

Reproductive cycle of the file fish, Stephanolepis drrhifer(Temminck
et Schlegel) and Thamnaconus modestus(Gunther) were histologically
investigated. Samples were collected monthly in the coastal area of
Chung-mun, south of Cheju Island from July 1997 to June 1999. In
male and female of S. crrhifer, GSl(gonadosomatic index) values
reached to the maximum in June, in male and female of T. modestus
GSI values reached to the maximum in June and May, respectively.
Reproductive cycle can be divided into the following successive stages:
in female of S. cirrhifer and T. modestus, growing stage(February to
May, March to April), mature stage(May to June; April to May),
spawning stage(June to August; May to June), degenerative and resting
stage(September to December; July to February), and in male of S
cirrhifer and T. modestus, growing stage(February to April; January to
March), mature stage(May to June; April to May), spent stage(June to
August; June to July), degenerative and resting stage(September to
January; August to December), respectively.

To clarify spawning cycle of female in T. modestus, the weekly
changes of GSI, detail development stages in the ovary and the weekly
changes of sex steroid hormones (Ez and T) levels in plasma during
the spawning period were examined. Throughout histologically
observation of ovary in spawning period, T. modestus belongs to an
multiple spawner, changes of plasma E; and T levels were similar to

the changes of GSI and ovary maturity,
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# =), Stephanolepis cirrhiferst E# A, Thamnaconus modestus= 0]
E(Order Tetraodontiformes), # X3 (Family Monacanthidae)s] <3} o
FTEEAN Y] 5 - A - dEl, dEER 9, FFEIAT HESIEA
FEXSE oJFoth(A, 1977, o8& AANFT AFEAA WAooz ‘A
H'eix F23 Jded 2 FoA eHAE JARE U &3] HE
g Belge Fat 713E9] 487 He AFE o
FAXNF BAAAHEY AFzA e, DHA Y AN THA Y @ A
ol B BT (kehara, 1976), A g2 zo] A7)QA (Kitajima
et al, 1964), 2F X9 B3 ¥ AZ(0A - FHELE, 1966), FHA 9 Aol
&3 44&%e BA(Suzuki, 1976)5# 2 A77F Ao, HAX &3
e HA 2Aojo ALSI Y HAB(Tsukashima and Kitajima, 1981), 4
o] A¥PAQN FHAAHTsukashima et al., 1983)5 3 & A7 =94
Al o]Folx gir},

A Il MAsE HAAF @ AFELIENE EFHAHY 972
Al @A sgF A olE o] Fe] ERA {4 AR - o], 1917 eoH
ANPREAHA AT2E EFHAA A FHA H - 2(1982)8 = FES T
FAA Q& @] I A7, vH1985)9) THA Y i AYPESHH
A7 & Beo2 53 Fudd A4 AXd dE AAAHEH A+
€ A9 AFE AdAoln.

Ao o7 AHFI] R ARFEVE F ¥ AL Ags7] A4
ZAAHY Y tjEo] A YR A7 el ¥F A
steroid TEEL WE AHME 74 dTFHR Ak AFT B2
dad wel 8Fd EXse o8 kA A4 steroid B2 FE WUFE
gfA=d  olg FAded AN EIF  BAUYEAYRIA,
radioimmunoassay)®] ®°¢] AM&-He| $th(Young et al, 1983; Kobayashi



et al., 1985, 1986, 1987, Santos et al., 1986, Zairin et al., 1992; Estay et
al., 1998).

AR G2 YLE YA B9 FHFA dE HYA) drE A
A% NBREE FT2E FE Ao 7Hedts 2 WEFFE AMSA
ZAE £ de Adel A Kim et al, 1996). HZ UM E =HE
eH(Kang et al., 1998; Baik, 1994), ¥ 1](Lee, 1999), ¥ A (Kim et al.,
1996), FAbel(Lee, 1998)F 3itoldt Bl & dFos FANYSHY S
o] 43 ¥F A steroid TEE2 AFIA JHF7]s}9 FA7 AT Ho
gk AR FUdl AAsE AR A ddsd gE PEY B2
7179 #HAME olAE EERE dAol4.

S-elvete] st oFE Azt oYFFT YHA 9 oYyFE AR,
1990'd(230,2528) 744 &3] QA %L AAFE BAgoy 1 o|FHY
AR o oggo] AL Zasdte FAR(FHFAZFY, 1999), FA
o] A% olAAA olFF A FAAREA Yt dAold A ¢
gty AT e daEe 2YEY, WA, FE, FolF FEF
o Ao glo] HA ojFAHe] nAHIL e A& 1A W
FAAEF] HHAE A7) 9T 712AQA AFE FPRE do] #
AEd Aol

o] AFME AFT EF At M= FAA - HAE WYL= 2
At 23 B4 FFAFSL AR 43 d kg QAF7)& HAAB
284 FddqA ARG 23 A A= @A7A 29 AP
o 2 ¥FE AAHL U FAGIF LM e a8d £ §
th wEby DA XY A7) B AL BdyT ol fEo] WE
H] §QWSRA AT AH3}A BEE 2 F A steroid TEE
9 ¥EE PANYSAYo R ZARBL A4 K %S WA= =
EEEY 4L ATHERAM FF FH7TH AL FEolF HAE
gty FrALZIEE Adsted 7|2AY A82 ax Pt



I. Alg 2 49+

1. 489.

B AT o8y FHX(Stephanolepis cirrhifer)} &# A (Thamnaconus
modestus)e 1979 793 19999 6¥71A] 2493 AFE EF FE &
% AWFigDAAN ¥ HFATE ol &3td AA}AT. B 2HA
9 AJ7IT F AFFIAFG oo BE HF A steroid TEE UFE &
ol27] $& 19999 449 14458 69 22¥U7A AFA) FH FTEFAAFI
A dFd THo e FHAE FYs AP ALEsATE AFHE 4o
v AE4E &7 F ARE 0lem, AFL 001g7hA ASHHUL, o A&
st AALE AT FPAAFAN FYF THAA B¢ o
g9 vRFYqAN 138 FAZIE AHSste] "HYE AU A¥L
HAL YAEE71Z 3000mm, 4TAA 2083 dAREE F WAL &
gatdon AFPE AL ZEE &9 ALSEUAA -T0CTAN B2@s
At

2. 22 HA

AAF71d Mg HAG LHA YH4e 2AFH dEdE FFdHn
A Ao 5498 Jetde AY4FFA +(gonadosomatic index: GSI
o] WagE dotrr] A oMM AYLE AFA}AG 001g7A A5
¥ Bouin &% nAQAE A4 ZAHH AAM] UM AFE A4
A28 FAE ol&dto “AALFFGW)X100/HFBW)"'Y 2oz GSIE
T3t

AA Lol 228H AAE 98 Bouin €4 nAAN AALE FA
¥ A4gd AU 98 5~6mTAR ZAEUL A3t Hansen's
haematoxylin® 0.5% eosin o] g o2 ZAFE-E ¥ HYAHFHANAN
T2



3. Steroid Z 294 WhF RIA(radioimmunoassay)d
A}

2HA 4AS dAoE ARZ|AEG AL ddd FTasA 9FE 1
A WEUAZA ¥F A steroid TEEY] YFEE 55§ Yoy 4
8 F8 A steroid T2EQ estradiol-17 8 (E2)%} testosterone(T)F =9
WE & RIAZANE §3 A

1) steroid 328 &34

steroid E2E8 FEF74L AR 250l 1.5m9] ethyletherE A7}Hst
of 582 A Agsta AN 108 HAFHA £33 etherF S &
H¥ T, -70CTY FE71dA 583 #3& AWAFL 2 434 AY
ol A o)F 23] WEY F ANYBY ether: U4 FF7|E o839
gA3 FEANAY e FEE 01% gel-PBS buffer(pH 75)F ¥l
Z3stAl wutsto] steroid® =3t oW Y& A|RE RIAY o3 AF
& w7kR] -20Co 2@sdt

2) RIAG AR A

YA A steroid TEEo] U RIAZA L ZFHA e AR o3
estradiol~17 8 (E2) 9} testosterone(T)9] FXW3E FAY. ¢4 -20T
o BEFQ AlEs} steroid 229 ¥EF 0.007ng/méolA 3.84ng/mb7}
A 10GAR TE standardg dSAANA = F, A& standard 47+
2000l *HO 2 HALEAE steroid T2EE 247 10008 YL o 3
MYAE 20004 W3 Z3A AWAIA 4TAA 124)30) 8 gAY



o71A Exoll hd A= & FAYAAM A FAE AHSS AL, T
A% F3= Sigma chemical Co. Ltd. 414 T3t ARE-3glct. &4 - &
Awkgo] & ¥ dextran coated charcoal(DCC)& 2504 A7bsto 73t
A Agsm 4TAA 208¢ FXAAL F 4T, 3000rpmol A 1583 94
39 454E #A%Ach 4F9 459E RIA counting§ AlH &4
&7 ¥ scintillation cocktail® 3wéd Wol T3 1241 ¢ #HAF
o %4ANZA} o] ¥ scintillation counter(Wallac Co., Model 1409)9] <]
&l 1¥4 counting3tt}.

4. APAH ¢ FF7] 2A

A #R¥2E 47 A8 AF7R FA e £2& CTD= &
ARAL, AIAHS] €49 FF7E AFVFAHY 7GR SRR A
T334t



126. 20E 25E

A CHUNGMUN "

) Sangye-Dong e
2

Haye-Dong
0 a
-
Sampling area

i . " |2 L i E
z

Fig. 1. The map of sampling area in the southern coast of Cheju Island.
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2. oA ok A 49 FYH

AN} THA Y YR Ye= Fig3# 2ok AN JRYHE BU(Fig3,

A-B), AL ety izts AN LA digd] 4@ wHEgel
EAstn glvh, FAAY £ A9 A2 A=W F AN Az}
AN ZAA Qg 9o g@pgon YRl s wHAA
45(Fig3, C-D), MY 7 h9Y & 3 AF A9 A4 3o
FA=AA S FALguE A2, stEAqnig fA=guE 4AY
2 9t 2AAE JBYeR g FEo YEAT ¢3o] FARD An
7t 2o 4R He] IR Eo] 4zt LEFHA S0t IAY FdH_AY
A e3le) vE] EAREL 4% B2 Hol e glo| fRYHHe
2 grpyEo] eI E .

AR THA g AL AFFEHE Fig 4% 2o F F 2F ¢

o] RFHE g FAoz AHie] FFAAN FdHA 7R F
W addo] 3t £29 JHE St Jdon EAY Fd A2 9%
Hol & Aoz iy dAziHd A& A7 A2y gle FHAE
2 A Aae] A 9Al TF Ao izt o FaHo] glow
TARL Alejd] Fa I g4 & 49 A7 B 3l FEE olFR
Aed dAyez HAY F47 ARG Fa FAHAJL HAM 2F
Ardg g 7M1 A



Fig.3. External morphology of Stephanolepis cirrhifer and
Thamnaconus modestus.
A, S. cirrhifer female, 168mm in SL; B, S. cirrhifer male,
176mm in SL. C, T. modestus female, 208mm in SL; D, T.
modestus male, 220mm in SL.

Fig. 4. External morphology of ovary and testis in Stephanolepis
cirrhifer and Thamnaconus modestus.
A, S. cirrhifer, May, B, T. modestus, June
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o8l AP F& AN AW ZAANE APAR7) AEo} v o
47 BN AYDA G A9 BaiTh AR A, HRe 19989 4
, AL 19979 1097 19999 380l 22 Agol H9X ¥Rk:, GAA
Skzle] 1998'd 4, 5, 12¥, =39 F-$+= 19974 7, 8, 9¥ T8l 1998
3, 4, 59e) AHe) HA Wk oW AYINREYE AAE FER)
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Table 1. Standard length and body weight of expenmental fish used for this
study

No. _Stephanolepis cirhifer No. [Thamnaconus modestus
Month Sex of Standard length Body weight of Standard length Body weight
(cm) (@) fish (cm) [(+)]
fish “Noean+sSD. Mean+SD.| ™" "MeantSD. MeantSD.
£ 13 1421285 11390+ 92 20 17 1731439 11539+ 32.45
1997.uly 4 g 148070 1o18eMss |
¥ [51 1761145 18753+ 2286 6 113+082 272521
i N S NS 192£078 st |
Se L 7 1671169 16085474 5 120+143 3117+1424
_______ P A7 w3t worma |
Oct £ 8 1032016 6513302 6 1231090 5543+1030
et S S 4. 1413 49862986
Nov. |
[ S VR R7Edsd T w@ten [ ® T Atz GHUERTE
Dec. + 16 11512403 ME3TE 9 156261 679113367
1998. Jan ¥ 10 102t250 41093 45 B 135+4.24 35211027
e &8 .1 u3t41s eumtssM | 7 14933z WIS
Feb ) 4 99+p58 4] 60831 [] 138+057 45681575
et T SN 1292504 | 06g7+319 | 7 1331243 WIBL2047
Mar ¥ 4 107110 47011422 7 1451094 54621895
________ L.b_ W uer4w  @miMs )
.?_
hen e Metise  ewEyw |
'l 2 153£180 124063668 || T
. SN SR SN 1022000 @000 |
J F 9 161292 1272424318 7 1732341 105622505
LLuune o 1525266 | |1 1824503 | 12 1772074 WE5L2H
July 2 7 1361319 102 00+47.53 12 1811236 122706085
Loy g, 8 mulh 1712356 | 1726146610 | 10 1794090 1079%1615
A £ 11 1321343 10872+ 7267 9 171115 108 8542194
R S RN w2t somiesl | 5 173086 106752478
Se ? 6 145£021 1187423 9 1913340 142805792
I S N 1542069 | 1201672 | 8 170+323 103864942 _
Oct ¢ 14 152+257 150036819 16 19912863 163.67+78 08
et b _ M ] 157256 ] 156502929 | 10 1982151 usmetdas
N 2 10 13.2+x353 11072+63 39 11 22+132 23479146 36
AN S N 931228 BB | 4 193H4TL 167108309
De 4 4 1561216 14 0657 15
C. I3 8 1351467 113581 9,16 12 209249 1658015313
1999. Jan $ 13 1431325 1ANETB1T 8 198118 15712226 49
799 Jan Y IO A 40397 U3ETIS4 || B 195282 15221%6231
F 4 19 1471445 1310319713 8 2104140 18926147 18
L ___e_b_' ______ g‘__ _‘1_6 ________ 1 5_8_:!:_4_6}51_______1@4:3()111983_ 5 206+3.13 1761517516
Mar 2 5 157222 163605814 ] 2473123 1601043984
e S I S ... 251143 MITOEATH
Apr $ 10 1181489 8110x8114 13 219*331 22330x11588
e SR O | S 14384 w04y | 3. 242107 1850017088
£ 15 1511168 14057250 27 13 219+242 2730811328
____T?Y ______ '§'__‘ 10 149404 14210192 %2 7 2241221 229311+64.10
June $ 12 1512130 14380156 48 16 223176 265205900
+ 8 1411365 112%7910 4 23.3114_0 271 70154.71

S.D. : Standard deviation
‘Blank was not sampled
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4. GSI9| €Wzt

gt oz off AL HALFFAFGSDE AALo) A5FHE
Aoz JelE AREA GSIgte] dedns A 2 Y449 4
%0l o)FojATE KoE HNY + U & ATAME AAY THA
o gAoggd ng 48 AN2FFAFE AU

A9 AL R GSI WWE= Fighst v 43L 1998d 34%
H 136+0182 F7i3tdA 6499 S33] 4539 4F HAnF; 561+
102 7HAch el 19989 7¥e) 1611392 F33) 373317 A3t
o 19989 999 HAFA 052+0.028 EJL olFA L gL o5 2
Y74 ALHAT. ol F GSIZtS 19999 3URH thA] 4537 A3t
of AW v&d FEE Ro|WA 69 51911029 =& L A
AR FA9 GSI 4¥sE AR A FAE AL HoF A 1998d
299 01£018F HolHAAN AF3t7] A&srt 19989 64 02610149
AF Jugg 7HA 7971A HaA EL FE FAE F 19989 8¥
0.07+0.06, 9¥l 00710042 BA3 F33AT. }AH GSIFL o5
7AA @A fAHGI 1999 24538 A AF A3l ARse] 1999
d 547 694l 22 0.28+0.16, 031£0.5% =& & el

g3 A9 AR F3A9 GSI 4¥L= Figedt Aok 432 19999 24
) 11*0.18% W& #a RO 19999 4UNH 26312242 Fosd
A 19999 5499l §43% 45 10512062 dF AnqFgE 7ML 6
Yol 7962032 A7) AFEe TAREE ALAA AL L FE
g FASAT. FRY BFE GRAF A FAR AFS EASd 199
d 3¥YH 12720482 Ae87] Al&ste] 19999 499 199+063, 549
o 252+1.68 283 19999 6¥dl= AF HAnAA 2812158 7HAHT}
olgA & & 1998Qd 7€ 02010062 A3 AR I2 ALRAA
AL @A fA= A
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5. 7% - HAX FEA] ANAE YYHA

A} THA g3 YHAE FPYAARL LolRr] 3 =A}AHY
Hos ZAW A F F EF A9 A 2o wdde ¢
A

D ¢A

AAe FHAY da YRTEE BE dAh4AYoR FAHY gln &
A HoA GHAEY FLAFTA0 dout AFF Uzt FEAY] &
A9 GRAEE Fol 40~-100me] HHAEAN o] AxA JFFES
AA s HupEdd 1~-2709) Qle] ¥313] R AxAL =54
d A wd€9 uExth de] 150~260me] WH2 AEF Gl
me AEdo) FAAANA AR ¥ EHs FY= &
TEE fYPPo2 §dd 1 dkFigs7, 9 A).

@7 o] 300~400me HAE FretA HY GRAEZE EAE AEF
o] FYH A¥ TIYE ZE GFTEC] FAHIHE AxAA AE F
A7) A&@H(Figs7, 9 B, C)

GEAEL A7t % 40~-550mA = AEARl = dETEY ¥
7t Aol obd A9 FHrte dBREAZ FAN}SL o)FojAn F1E F
el Akt Qollg olFo] Ax Qo R EASA wj@A A QutatA)
d}H(Figs.7, 9 D).

Hido] dojd dadde %3S AR U dEFo] T o}
9o el A& vEbdth ARFE A& f7) GAG vgTo
gAe dRAZEES adE daudA "3 F547 dojvm dd
(Figs.7, 9, E).

FUAY A o5t GRAESL HASHA dn daidiiel AuX
Hel o A7)0 4A J%5d Fr(Figs7, 9; F).
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ARG dHA Az UWRIZRE BE Aragoz o|FoR glow
(Figs8, 10; A) A9 7]#9 £43¥dA +@LS ALAES] 24T
& 3A "ch(Figss8, 10; B).

AA A47 e nel FJYNESZ THE 47 dE gdady 3
BZAE, AAFE] F& clFo ZZe LW FAd &3 4%
8 Uzich o] 59 AAURAMY wdeME ALAEN A4 A A
AE RN EAFANEHP 2 oldZonRE ARAE AMEEOE
destan Ari(Figs.8, 10; C).

A5A7171 Hd AriLdWde dE BAESTH A5 AAES F
g o)Fo EAn ArH(Figs.8, 10; D).

gHs AYE vbA AANEL FL2A2GUA J4E o]FH =4} ¢
ANZI7E 5 AL 7|89 AR 2e)A AckFigss, 10; E).

WA F ol Age] ZFEAASLS HH - FrHa A= A
A=AN 29497t A3 v F 50 HFigs.8, 10; F).
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6. B4dF7]

FAA S} TAA g7 Y429 98 WHE AR aFE L A T
oo, 5 #3225 437, A7), Adr] 2 247, 58 d FA
7159 A%2A 4BA2 TEY T AN (Figs.1l, 12).

D &A

487|(growing stage) : F X = 19, TH R = 3YRE AH47 43
HSAN daud ¢ W/t 0~-100mAES) FHA7 FRENEEH
AAFA F77) dRAES &8y AFsHAT. #F7] vAY ¢
NESL 373 150~260me) FZ2H HNZAY 713 A= dgxs)
dgay) ARsn HFEYd= AT7E APYHR A AUk ol
T AA7] dAE FAX ¢ EHX BT 5€7A EAHAAE AN o F
A E8 e AFE BYHFigs7, 9 A+ B).

49 7l(mature stage) : FAX st THA Y dadld= ZH 597 49%
B 477 9A9 GEAZEES T FH300~400mE o) HP4e) @
BTE A 9HTY] dA GEAFI £937] AFGHAG. BEE @
#7E°l 48 Hu ¥ 478 e A H0-550mALY g ¢
EAEEE FAAE 549, TIAAE 4¥94dE =FH 5487 A
(Figs.7, 9; C).

iE7|(spawning stage) @ # X9 H$ 699 dREEQ AN @&
GREAEEC F2 AAFGL YNeH THAE 5¥ AFHAG AFE
Aoz M gxFF0] HAUL F o]l TR Y AXF S| ZEF
o, oA A7) AE AR A 683 TH 3 " &o] Fol o A
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717t AA Y FadrIden & AME sUZAANE devda AU &
HAAe 5497 64 A&7 A Bol EX8AUHFigs7, 9 D).

HY ¥ KXl7|(degenerative and resting stage) : tAul¢ vEE
HEURAETOl S F47 ok Harle AN A4 7, 84l
E 297 Aste] ode] GREE MM Ml FAEon, B
Ae T9RE 7)o oY o] AslAE da¥ol HEHAL F
W) BRAEES 8- F4HX ¥ dasdol oA AR Hel
FA7 Bolgted AXNE 129, BHAE 2 P 284X B3
A4 5} Figs7, 9 E - F).

43 7(growing stage) : 4 HAZF YA FPAEEo] §¢3] £
432 (Figs8, 10; B), 322U ARAE, FAE 23 259 3
Ago] FEE olFo] AR APV GA JAAE 249, THAE 1Y
HE Fd837] AFRYeH F F BT 4989744 L &2 s 9)
Ach(Figs8, 10; C).

YR J((mature stage) - F29) FiGUdl A9 dF-F FAMEER 4

S8 AAER STHY = A5y GAE AAY F$ dF o8 A
AN 499 FHAUAT GUFE E@u|do] FIHEUA T497HA A&
Byt AT 4958 457 SAE Ze A7 2859 647HA
A 4 5 A vH(Figs.8, 10; D).



YWH7I(spent stage) : WEIE i @5 ATl Fio ZAHAB
& 58 FASoR Roln WAL A H= HA7] dAE AAA A¢
AR o]& A/t 5HAE FHEH o 6, THA EL WE&E YElHR 8
YAAE 25 AAAA old SAE 2= AAZ AT EHAE 549
¥ 2%387) A& 68 ¥ vl&d RAH(Figs.8, 10; E)

5% R RX|7I(degenerative and resting stage) : A& wAA HY
TR A4t YD RS L F-E A2 mAYs FLAEGW
d &A%z 99 nRAE AT AAES A2 HE - FLHEN &
4971 A BFHAE =G € FA7 EoiMA . AN BY
T ol ¥ dA THAE & AN TALRAT UF-H 1 ¥ o
F718AA olgHd 3¥UAAE FE3 FHHN UM A= TR
B &7 AFsA o FHU 2974 AL£FHow vz Y
(Figs.8, 10; F).
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7. AR - 2AX G YoIA FEAE T4 ¥
)

AR TAAY YAy ERHE YRATEL TUUAEL FEH
a2 FANEE ZARA

D A=A

AA G G2l GRAZ dEdid FAu&9 YW= Table 29
FEA7|GA 9 GRAEEE dFL F3d A H77] ¢A9
YREAXEL 19(109%)%H 837 AR 6¥7nA 403%2 A%
F7h7t TR EE 2 vlEo] WolAAA 8H 224%& Meli YN
B 129714 = dAadd £8sA gl

WA geAde] dRAEES 5¥(125%)%H EEd7] A&ste 690
191%2 dF £8v&o 71F =9tn 7THREH Hlfe] Holx 8Hd=
15.6%3 terdT.

AeaAde FREAEEL 54 0.1%E NS &Hd7] Alsto 64
46%=2 1 "l&o] 7% Fa ol F GAS) YRAEEL g¥7A dF
EA3 A

HadAe] dRAZEL T8 1.9%, 89 9.7%2 dF w)gol /M3
Egton g¥dlE 66%E ety
olde AA2RH A 64 7He FAdd IRAFEAS A5
A FRAEEY HEo] FA e o] A7)d Fiko] o]FojZrin #
g
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2) 2FA

THXNY Py FEAFE DA FAv &9 Y4ASE Table 337 3
o, AX¢} vp@AstR2 FE7) dAY GRAEEL AFE T ve
&3 $AHAY. 477 DA GRAEES 39(3.4%)0 EX3] A
2she] 6¥7EA 27.7~30%H 99 & &2 E¥HAL FAL 19 =
143%2 ¥olzon gARHE daUdy SAHA gkt

GHAHTA FRAEES 495 7.6%, 6874 324%= L v]&o] Al
& FolAtlr} 74 89%E wreopct,

Aadd dEMESE Hx 5958 87| A2so 5493 6494 7.
5~87% M99 ¥ && vebd R 79 0.1%2 33 ol

A dRAZEL 6N 14%, 7T99E 49%E e

o9 ANZYE HAE 544 6¥e] dRAPGAY H5PA BR
AEEL] v o] FA et o] Aj7je) F2 Ao o)Fo)Ata Az
o}
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Table 2. Monthly changes of number and percentage size of oocyte in each
development stage of ovary in Stephanolepis cirrbifer

Developmental stage of ovary

Month No. of Peri—nucleou Oil droplet Yolk granule Mature Atretic Empty
oocytes stage stage stage stage stage follicle
No. % No,. % No. % No. % No %
Jan. 2460 2108 856 354 14.4
2682 2211 824 471 178
2412 2412 100
7554 6729 89.1 825 10.9
Feb. 2840 2080 73.2 760 26.8
2664 2664 100
2755 2340 840 415 16.1
8169 8084 856 1175 14.4
Mar. 4818 3322 68.9 1486 31.1
2050 1875 91.4 175 8.6
3225 2457 76.2 768 23.8
10,003 7654 75.8 1439 242
Apr. 3058 2684 87.7 374 123
2496 1748 609 750 301
2619 1818 69.4 801 30.6
B173 6248 76.4 1925 25,6
May 2470 1515 61.3 670 274 285 11.6
2567 1866 723 714 277
2332 B02 343 B44 37.0 637 274 9 0.4 +
7369 4173 56,7 2225 30.7 @22 126 9 0.4
June 2374 816 344 784 33 657 27.7 117 49 +
2537 924 36.4 1204 476 336 13.2 73 29 ++
2464 918 372 987 40 413 167 146 69 + +
7375 2658 36 2075 40.3 1406 191 2336 46
July 1540 704 45.7 448 2901 224 145 164 10.7 +4+ 4
1480 B28 65.9 302 26.6 282 17 8 06 +
1324 685 6§17 392 206 153 115 15 1.3 79 6.9 +
4344 2217 51 1232 283 629 145 187 43 79 190
Aug. 1233 427 346 492 3.9 263 205 61 § +
1022 509 498 261 255 121 118 8 08 123 121
959 437 46.6 202 21 130 13.6 4 0.4 186 194
3214 1373 427 955 207 504 166 73 2.3 309 9.7
Sep. 1799 1799 100
2017 1643 B1.5 374 185
1821 1821 100
5637 5263 93.4 374 6.6
Oct. 2134 2134 100
2578 2678 100
2451 2451 100
7163 7163 100
Nov. 2011 2011 100
1993 1903 100
2117 2417 100
6121 6121 100
Dec. 2238 2236 100
1634 1534 100
2023 2023 100
5793 5793 100

" Relative amount of empty follicle is indicated by marks, + to +++



Table 3.Monthly changes of number and percentage size of oocyte in each
development stage of ovary in 7Thamnaconus modestus

Developmental stage of ovary
Month No of Peri—nucleou Oil drople Yolk granule Mature Atretic Empty

oocytes stagg?n stage stg_qiz stag; stage follicle
NO. No. % No. NO No

Jan. 2137 2137 100

2354 2354 100

2276 2276 100

6767 6767 100
Feb. 1894 1894 100

2463 2463 100

2774 2774 100

7131 7131 100
Mar. 1857 1741 937 16 6.3

2119 2032 85.9 87 41

1998 1688 100

6974 5771 966 203 34

Apr. 2264 1320 58.3 944 N7
2065 1699 82.3 ‘e 17.7

1920 938 48,9 511 26,6 471 245
6249 3957 63.3 1821 201 471 1.6
May 1516 590 287 448 299 476 313 2 01 +
1266 523 4.3 347 27.4 279 221 116 9.2 ++
1431 445 311 376 26.2 413 280 198 13.8 4+
4212 1558 36.9 1170 27.7 1168 27.6 316 7.5
June 610 162 266 170 279 216 354 32 52 30 49 +
581 149 267 150 258 184 334 88 151 +
920 268 291 314 341 274 298 64 7 +
2111 579 27.4 634 30 684 a2.4 184 B.7 a0 1.5
July 1847 712 38.5 696 377 432 234 7 04
1660 1342 86 218 14  +
1460 1443 98,8 17 1.2
4867 3497 718 606 143 432 89 7 01 236 4.0
Aug. 1414 1414 100
1309 1399 100
1726 1726 100
4639 4530 100
Sep. 2104 2104 100
1644 1544 100
2316 2318 100
5064 5964 100
Oct. 2467 2467 100
2336 2336 100
1963 1963 100
6756 6756 100
Nov. 2024 2024 100
1805 1806 100
2241 2241 100
6160 6160 100
Dec. 2017 2017 100
1742 1742 100
1683 1683 100
5342 5342 100

* Relative amount of empty follicle 18 indicated by marks, + to +++



8. EH A ¢ AFF7|

1) A3F7]d & 3 GSI M3t 2 die] =A% dd
#A.

ZHAAE WY R o5 ATFATE oty A8 A#A7IQ 464
¢ 4549 Aoz 439 GSI W (Fig. 13) R dae] 23 ¢
@A 9] Mk (Fig, 14)& A

49 1447 2199 A5 A/MAZE GSIgte] v B Faud
ol AFE AFEA F& FHUAY dA dRAx=g °]$°1$_ ¢
(Fig.14, A)S} #7719 A GRAE7 4 271447 @49 o
(Fig.14, By &2 o] o] 3l

49 26Y00= GSIF®) 65% 6192 EA AFsdA dRAYUGA ¥R
NES o]Foj F7|A7] @AY F4A(Figld, CZF Uebds FA
GSIgte] 3uwte} 714877 @A NEH Y= ANSE AU

59 399E GSI#ol 11LM2 %A 453HA A& Adg ARss A
A(Fig.14, D)7t velyton widlo] GSIgto] 1482 olF Wi ojx] 43 &
AZSA e FEAY) FRAETS 2t JAE A F U}

59 10¥9 = GSIgtol 12559 18578 H.elm Adg 3t AAsah F
7147471 2AE e A 28 olu] A¥E mA I diel 4RI H
B718 BE AME TAF TAHAY 549 17U A4EdHE AL
UEEA] ggton] GSIgtel 31~7.1899 2714379 £71447) @A
g Ze= ANER o)Foio

54 2447 649 14dE d¥-E9 AMAsL GSIFe) 10.74~2352 H9 9
= #E Hojv AHE A AU, 53 6¥ 1Yo ASHEL A
AW FHA GRAEE AAH e GEMATY ¥ Hagn )
e AAE SAH AL,

l'>' B oo



6Y 8YU3 1599 ¥ AAE GSIgkel 155~5419 HMAZ F43 3t
A8AA oln FFE utA d4 AAY HHVE ®a ANHFig.14, F).

649 2249 GSIgtel 2zt A<sstdA diFge MM A L ¥
@] EAE Rl JUUAT YA dF GHIAYLEA GRAEELS
E3t - 8352 AAL(Fig.l4, E) °ln HHr& e JAE €3 ¢
ANt

olde] FHAZFH THAE FAT] 5¥4FFA0DH 54 (24Y)
R 6HREAAY) AT 6¥WeR22Y)d 3PAHE dojvtn UL ¢
T ANk
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Fig.13. Weekly changes of gonadosomatic index(GSI) and maturity stage

in female Thamnaconus modestus during the spawning period.

(0, peri-nucleous stage; M, early growing stage; €, late

growing stage, @, matwre and spawning stage, O,
spawning and degenerative stage; &, degenerative stage,

Each symbol is ovary maturity of individual.
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2) A@F7le] BE ¥F A steroid E=2&9 F7HH 3

FHA gAo] A@7|HEe BF A steroid EEEQ estradiol-17 8 (Ez)
9} testosterone (T) Hx ¢ W& Fig.159 e

Ex%t T =3t GSI9 W&t A {4 ¢3S RAE=d +4
E28) 4%, 49 1499 1.162031ng/miE EoldA 7487 AFsist 5
¥ 39%H g4 445sas 549 1094 1.021045ng/mlE et &
A 59 179 045ng/ml2 DA 37 kst 59 249 224+ 15ng/ml
2 A Asstd AR ¢ Angks 24 64 19¥HE 109
026ng/mlo. 2 FAE 3HAFAM A2 @& Fg AAHNY) 69 22¢
9 068+0.37ng/mlE vh4: F453ch

T ¥E& A¥ug, 49 1499 0.38+003ng/ml& Ho|HA 5¥ 3¥Y
A A4 &3t 549 1099 044+0.16ng/mlE F5 F 549 17¢
o] 0.12ng/miZ thA] #Z3AL ol @ FET Bt vlAZFA 2 59 24Y
o 059+0.35ng/mlE F33) 53 Fugg Bgd o] F 64 1¢9
028£0.04ng/mlZ ThA] 3¢ F A= ¥ hE FA3NT7 649 22¢
o 0.36*t0.lng/mlZ & F53A.

ol4e] Aazhy YT EXIHT A steroid TEEY Ex% TY v%
7t day dddRAgd ©E THA Y Fb GSI¥Este}t Ao YA Fe 4
ANt F& olFE SUFcA10Y)T FHEA(24Y), 6¥82H (1Y)
E:% TY ¥k ¥A Jeta glgE & 4 AU
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Fig.15. Weekly changes of plasma estradiol-17 8 (E2) and testosterone(T)
levels in female Thamnaconus modestus during the spawning
period, ( ) : individual.
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3) 7|t o FRAE FAHY F3 AH

A AF7|ES diAU GEAE ddgAd FAY FaEde
Table. 49} 2t}

49 1497 21g99le FUA7IGAS §77] GA Y dEAEETN dAa
el SAPAN 49 264 FEHE FAAPAA Y GRAEES0] YA U
237%E AAsHH &@FHAT

59 3¥olE daud A59A dEMXEC) 36%9] H&2 FHIHUL
Aete] EFQ voje EXFET L FFHUT

59 10€9 = 434y TA A45ad JIEAEES HEol 4FH
31.4%, 91%Z2 ZolA WA ¥t QAEJFELE UF FHEHMJTY 549 17
Yo v Asdd dEATEL HHA AUy

549 2493 69 1d9E IBIHGA FEAE(233~31.3%)% AxEA
GEAE(121~133%)9 &0 2AZ|ZL F A g &¥sgon v
ojE AIXFEE tf FREHIAUU

64 8YH 159 iAo dRAHTAYG YKaA FRAFXES A
o) EAFFA F%n HAI}GAH dRAEXEEC] & ¥E(EB1~-3BT7%E B
olv] &H3}3ct.

649 22¢d= tA GAAHFDA(122%)% A&5EA FRAEE(12.4%)°)
2YHIAT HAGA FEAZERE 191%9] v &2 FHUIHAT

o] A9l A= RE, 49 F+ GSIAH Y 4 steroid TEZ H39 b
ZHA 2 FFHA Y dad A% A5aAY dREALETL vo3le AF
Zo] & 5YFEA(10Y)7F 543 (24Y) ¥ 69274 (01Y) 28 6
Yste 4 (29) =A 283z Y3t
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Table 4. Weekly changes of number and percentage size of oocyte in each
development stage of ovary in female Thamnaconus rmodestus
during the spawning period

Developmental stage of ovary
Date No. of Pen—nucleou Oil drople Yolk granule Mature Atretic Empty

oocytes stage stage stage stage stage follicle
No % No % No. % No % No %
Apnl, 14 2276 1801 B7.5 285 125

2014 1437 713 577 28.7
1964 1450 73.8 514 262
6254 4878 78 1376 22

April, 21 2065 1699 82.3 366 177
2123 2123 100
2977 2775 932 202 68
7185 6597 921 568 7.9

Apnl, 26 1618 606 43.0 470 201  4B2 279
2304 1320 67.3 522 22,7 482 20

1920 938 48.9 611 26.6 471 24.5
6842 2054 50.6 1503 257 1385 23.7
May, 3 1265 523 41.3 347 27.4 279 66 116 9.2 ++

1067 1709 86 9 258  13.1
3232 2232 69 1 605 18.7 279 86 116 3.6

May, 10 1518 590 287 448 299 476 313 2 0.1 +
1431 445 311 375 262 413 280 198 138 T
1200 341 28.2 287 23.7 404  33.4 177 147 ++
4138 1376 33.3 1110 26.8 1203 314 377 0.1

May, 17 1241 411 a3 432 348 398 321
1266 396 31.3 462 36.5 408, 322
2060 968 47 6RO 33 412 20
4567 1775 388 1674 346 121B 2686

May, 24 1043 206 28.3 447 429 202 194 09 94 +
1072 198 185 453 423 275 256 146 13.6 e+
1046 267 24.5 3092 37.5 288 247 139 13.3 +
3161 750 237 1202 409 736 233 384 121

June, 1 610 162 266 170 270 216 364 62 101 +
715 181 253 245 343 186 26 103 144 ++
581 149 257 150 258 104 334 88 15. +
1806 492 258 6665 206 6506 313 263 133

June, 8 559 168 30.1 163  29.1 2 0.4 226 40.4
585 176 30.1 192 32.8 217_37.1
1144 aa4 201 355 31 2 0.2 443 38.7

June, 15 987 364 369 623 631
1309 1022 781 287 21.9
628 4256 67.7 203 32.3
2024 1811 61.9 1113 a8.1

June, 22 732 181 247 228 A 103 141 220 301 +
920 268 201 314 341 274 208 64 7 +
506 135 22.7 139 233 112 188 210 352 +
2248 584 26 681 30.3 274 122 279 124 430 10.1

* Relative amount of empty follicle is indicated by marks, + to +++



HANA o) Fe AAEHEAY Ao A L ATFEIRENA oFE
9 AAEFEE A F2 A FHPaRe vE o /1A RUER
wA A 53 MAAYGe] ¢29 FFI4 P & 9% AL Y9
2 ¥33xn i Asahina and Hanyu,1982; Razani and Hanyu,1986;
Santos et al.,1986; 7, 1991).

B dydA EoE(Order Tetraodontiformes), % X #(Family
Monacanthidae)l &3t #HX(Stephanolepis  cirrhifer)st %3 A
(Tharmnaconus modestus)®] 3 A4 F71& 2d5< AF3o =A% o
2 RAR ZAF o] ¥ FL& 27 FF7) U we AJAI gL
Aol A& Bt

4 AR B+ AN A5 ATl d s R BF7 85}
A ¥xdA LA S & ¢ UM & dFL I GSIFS @
At AFLreln F377t L 1, 297358 LU tRAE
A8E 2 A FA GSIZF sy NSt 39RH AN 43
716l Eo7k AN 69 GSIghe]l AE Ho|UA WF nyL7|eln

AF717t AAAE 6, TN FAAEe] oyt YA WE NAE= 5
4, € AT BYAE A= AME A F Ak Al $20)
37337 ARsn FF7E A A= 9EFEH A4 8FE
ol Ae dFE AAY A4L7 H € FA) g4

ZFHA 9 At AXS o4 g ARG ZA FLe) dedn 5
712 MA3 AojAE 39ANE 47t §43HEN A Ed=E @)
o YA GRAESY AdKo] o]fojAn o]& A= 495EH 4F
& sHA %k 58 GSIgtel AUg Bojw F4de] dojutn )9t 6¥el
E AEE AS FAT Y49 AR oln HiHE AAr GAHJUD



25712 Foj=E THRHE ov GSIgE Eeld A HisHz
FA714 o7t ANEE E3Y + U

SAAE= olv F - ¥vh(1982)7 vH(1985)o] A& Tt DHA ] A
¥ A7/t 2add ded 2(1985)8 ATRIRAME TG M
BF A o] AFA7]7F 564, FAIL 4~6¥o] FARAZ|HRL K33}
Aol & AT Mg BHAG FRA7)7E 28] & Ao|FL B
oA &gttt Tl MAsE THAE olv] Bud dFER & ATE
T 6¥old Aol A9 FrARL YT ¢ F U

Y& ZHAQN A9t REQT2)Y 3 AEAI)7F 6~TY, Kitajima
et al(1964)& EERA AMAs= BIHAY  AJAZE 5~74,
Ikehara(1976)€ #7iHM QA M 4sts THA Y FFA7)E 54 e~
74 Fwe2 Basn glo] 424 2HAAV SUA B AdA)s #
g4 x= te AE ¢ 5 AW

AAd HAN= WY TEC o'y AVA dF FHAHA A
T A9 2ad e 9 & @A Y2 A mE ol& A 5
YFEH AFe] AFse] gEA oF-Eo] A2E FaI}T YA oY
¥ FHA S AAF7E F - BEW198)) IEIFHA, Rudarius ercodes®
AAFZIRE 2 N7 A9 A AN

YUt o2 o FE £33 FF7 9 W wt 4IPS IA AU
a9, & ARVY, FALEY, FALEY, FALEY, & FALY
HFOE FEE & AvAida, 1991).

2 A7 Y2 AAS 2FHA L) AAF7] AAE A £ 9 AAE
BFA wE A4 BRI e o3 A2V AsHE 7)o 2
lov] nFE27)d FAFZE Ze FALEY &= @4W RHAE
FAAEG BH 29 FA4o] 1~2%9 =T J£7|To] AR ¥ FI M|
WA Ap2rle AHie dgo] ooy £ HAd wis A#r|
E @&gen 357 AQ dFEe] AAE] AFg AAERe2 B
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o & . FANTY &3 ez FHdY.

9, AFE A Ny oAFFAME ALE, Chromis notatus
(% - 2 1987), § A= 27), Halicoeres poesilopterus(FE %, 1991), o1d%
# 7\, Pteragogus flagellifera(E %, 1992)5°l FAA s vtAAAZ FAL
#¥d &3tz AR 43A Ut
AR gAY Ao AFF} Fao ¥ WAL #FLAL £
d4g A¥so AHRYE HAY A4S AN 2F2H 9B F
7t ARFRE A4 99 FAl APl FFL AT ALE A
v SHXY BT olFY AWNANE B9 F2A4cTH 4T F
7t AJRERE 489 2152 U39 A4Vt FE JgREFLdes 3
g 71X vt $&E0 GO.2 ol HFHLAEHR v{Eo] 9]
9 AFE AEHT WAHLAESY 8 ATE ARHLE gFof & A
ojt},

R AFE TN A A B4 Y34 AJA7|3E v2s
¥ o AR A@77 FrbAbeia HA 7 2uR AR7)d SoikE ¥
HEZ dehd 5 FY AFAZNT A ZAA &3 AU oA FLE
Ao M3t T FX9 A@7|E A7I1H ZolHe] AAHA H
49A opd o)Eo] AR AFAZIE BElst7] fa AdA7] BEe] o]
FolAE AAANE W7 AHAME o5 AT FFL F= WEy A
39 WAHAQER Yol AH BA, FATZRFTY o AFHA dF7 9
¥ojof & Zojr}

AFd UM AAA B FRAXY LEPNLE RE YRAFEE
A ddEls FALEY, dRAXE] RIYE o]Fo wAHIHE dT
FALEY, Adadd ZE dEdAed GRZAZE v vFALLYS
2 FE% 4 dch(Wallace and Selman, 1981; de Vlaming, 1983),

¥ QFA FAAG EAA 4R A4 GRAF ddg 22
WHoz AR A, AHA71Y F F9 didde A4d FH7] ¢
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BEAXENY AS5URAEAA EE GEUA ] FEANE} EAdT A
o]A olgL diwdde wE FEFY HFALEH &I} AR
wordd,

£3 old AFNME LFHAE ddoZ o]Fe @AY AR
& A7) 98 o8] AFAIZIY 4~64, IMYFY dFANF[e =
A9 GSIAES} FAE YAz FPHN IHFEAYAYYN T2
A #4434 steroid EEEQ) estradiol-17 8 (E2)%}  testosterone(T) )
WE AT 2HAE A4 44943 ¢ QY 149, 2199)FH dad
YREAE]L AAAD AF2 NEARAAT & A= 64 276U 3
W) FAGHE 17Y9), 9 B2 AAE 54 FEHGYE 240 = 4338
= MA7r &8ss
49 F&7AFH AT AAC g8 ol MAE 54 2ERAGY 3Y)
o o2 AFE NS Ao AE1 58 FE&4(0Y 109 o
u gzl #< AAE FERA.

59 2e4dNe A%sE AAEA s 69 AP GE 2497 68 2
7649 19)d dFE-E9] AAEo] AR} vt AGH 64 T4
(64 84, 15%)A = ZE MAAY H3rlg wtn AT

68 FTHAGYE 22Y)AE AT3}E= MASo] GAHUA T o] ANEL
ofel 7HF =l AL ARE AAEGY 24 9 Aol BFHW
o] A7l AAEY ¥iE I AR HIYHE Holn YR Gt e
AR HE7] 4EE 2= AAE @3 4 Ak

HAN 7A-F, 2H1985)9] ATE T AF0 Fete) AdssE O
BAREE T8 A3 A FHolL 3~43d AH Wdo] o|FojAn Uk
N B3y Y1, HE - FHEEA)NL AF HAANE AW s
AHEEEAN AARSeE $F3H B3 4538 AE F{ER At B2
At

2 A7 AAE HoME FHA = 58I 69 eAod FAG0) olF
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o]A v Hol% Ar&7|ZHY 23] o) AFE Ft AP £3= A
o2 Fagv

AAY) RASe ofA7A oHF ARV AIAF FAA AF AT
Bi7E A9 gln B Q7oA ARIEd AdEH o2 Holx H]og)
E ool v YehliE AR HolTable2) HAX 2304 AFdE
t gAgFos FAHAT go XS, D GARA, F£EAS B
T4 B & g AFAA FHE o83t AFY "WaAe] g Aeld,
o]F2 ¥ A4 TEEI AAA Exx 9 A TE A(vitellogenin) )
AL FA%:= TAE A T2EO2 GOt Asdd wet WF E: F
=% ¥4 F716ie A%E 2 AH(Kobayashi et al, 1986; Razani et al,
1989).

TE ERA49 AFA 9488 3 2802 ge4 gled & 9493
o BYdupEoz o)FojA de] JEAF 3lojA W] FAHHE A7)
of WetF A steroid AAAEA o& T/ HEA R, o] TE AEY
Fo2 Bo7tA 2F Aikd 93 EE w¥gddn d#HA Add
(Nagahama,1987, Nagahama and Yamoshita, 1987).

2 AN EHA AAY A@V|ES B9 TY UFFE Wy 4
HE B F 32E EF GSINE A9 FAME F3E H1iY & 3
BAES A& 7] AR A E9 T =7t it Jw 3
HHdA GEAEYG J5TFEC B A7l AR =& & FAFHA
o AV AME Ade] JHF @LERA dojue 5¥ U= F
32 2% A3 FEHS veEH

Ao g GRAE 22 FAd QoM uFA &Y &3 ofF
S M R AFFNE dAhud) W 2F L 4o IHYHUEA G2A
71 dol o] F EFrr A A9 Bastn gick(Law, 1983;
Rinchard et al., 1993).

¥, EFFst Zol AWy ol ANFAL B} FTELS AWNT F
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YAZRE ¥ JYFTEFS LRo2H URERES} Yol YY)
E B9 371g Bolvirt dEAXI HFASAAZ oldHA 238 E
o] 447 dojdda A A (Young et al., 1983).

ol AN LHAEL vFALL Y 3w oz BdPeEN Y
F B9 FE7F 48PV E FUEL FAEe] dojue AZ|dE o
B9 dayde A5 B9 opvE B ¥ UiIAUYA GRAES
o] EA7L 2GR HAPYOEN E9 ¥V ¥A dExed ARd
. wEHAN ZHAAME EF Evl GRAEY A BAste A=
AZHY B¢ €% 55 ZAE 38 £ Fo dRAESS] 45 2 A
@719 Ade] sHEsee Az

T A¢E 2EF9 DK Y4 2 §¥o] ofx FE3A 3
AAE FUAE FL FZAFAM A& & W37 Fdo] €F TEx4
4eE BEYE T A2 (Pankhurst et al., 1986; Barry et al, 1992), T
9 717t dojd ¥ GRAES] HF A& R viFde] dojdrn Ry
3 ATHAL, 1991). oY AadMsE SHAY T 8F ¥=7 d¥347)
9 AVl 2L FEE FASD Yol T ¥F FE ¥ M=
2 39 FA#7) FR] Jhedelg 4ZdEn.
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V.8 %

19974 795 19999 69717 2@z AFE FRH YA ddF At
A oY AFAF AA(Stephanolepis cirrhifer)$t 23 A (Thamnaconus
modestus)®] AXF718 ZAFHQ Wy 5 AFHA F FA A4
371§ SHERSH A B4 g9 GSIgtol 694 dF An4E
Bya ZHRAE 4R 5¥9, FRAL 6¥0 dF g B24d AAHF
719} FE Sl AN A AF7Ie AXY 254, THAAE 3~4
HWolm J<71= AA 5~6¥9, THAAE 4~-5¥9%t}. A&7 HAI}
6~8¥eclz IAHAE 564w HE A FAZ= X7 9124, 24
A 7T~242 vesd 34 3§ 4371 AA 7 2~44, A=
1~3¥el o H<rE FHAZ 5~6¥, AT 4~542 veixt ¢
A7l AAZE 6~84, EHAE 5~-7HUR HI & FAsE AAUL
9~149, ¥ X = 8~1249% el XY THAAY dirg 2AHAHY
FHog A A Y5479 didde o dd dA9 dRAX
ol EF BEHA HFALEY &3t o4Foz wddd. EHAAT
& WEoR o§9 ATFIE Yoty 3 AF7IAFE AEHA A
Ad wEdE AHAHY Wwgez @R A steroid ZT2EQ
estradiol-17 8 (E2) %} testosterone(T)9] ¥3F $T & RIAGAIE B39 =
AR A 2T AR Aox 28 ol A2 I AARF
o2 ALY, Fo TY ¥8F 55 W3 GREAX A&7 GSI 9%
o A9 AEHe=z wistn YU}
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o] =&o] GAHA §ERL A9} dE vEFoz AF o|FoF
8 wedA Q4o ASYUT EW 4 d4e 73 49
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2oy, £#4¥F IfdAE FAE =EUTh

AEuyy olges =EARd #HE 7tA FAZ #
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