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The study has been conducted to understand gonadal development and the effects of 17°-
methyltestosterone on sex inversion of the red spotted grouper, Epinephelus akaara. Fish were
collected from Deukyang bay in the southern coast of Korea in August, 1996 and then they
had been cultivated at the indoor tank until August, 1997. Gonad somatic index (GSI) in
the females of both treated and control group began to increase from February when water
temperature was raised again, and reached the maximum value in August, whereas it had dec-
reased from September and thereafter maintained relatively low value until January. Unlike
females, GSI in the male or intersex of treated groups decreased after June. Hepatosomatic
index (HSD of the control group tended to show the relatively low around Autumn, whereas
it showed relatively higher value in April and June when the ovary was in the growing stage.
Although the treated groups showed relatively higher value of the HSI than the control, the
patterns in monthly variation of HSI were similar to the control. Sexual change of the female
grouper to the male was attempted by acceleration with oral administration of 17%-methyltesto-
sterone at the dose of 0.2 and 0.5 mg/kg fish for 120 days. Transitional hermaphroditic gonads
were observed from the various size of groupers ranging 21.0 to 36.1 cm in total length, while
the functional males could be induced from the individuals of 28.8 to 33.5 cm in total length.
This result indicated that larger groupers than 30 cm in total length should be used for sex
inversion to maleness with 17%methyltestosterone.
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Fulel, Epinephelus akaarav= “5/¢lotst
(Epinephelinae), $-8l714(Epinephelus) ol %
3l % 50 cm He)2 AAshe dEol24 14
ZFo AT S olfe YFolvh (A,
1977). ol&9 X £ vete] AL dalgl,
53 A 53 29 AIFE A, zEln I
E FHold, F3, il Fdobrlol Ao o]z
= Gdlol]A 2djside] Halo] FEs gl
(PTER, 1963). Fulels L glo] Fol A2 e
SEutekel QA g aeo] AMEEI 9l
ol R FEHAT R A FA el 2
TER 9= FR80]Folch 2T URAHA F
uhg] Aol Al et FAE A FHE
HARog 2pdst Hoje] A ojEst Urh
Y, oEslE A Xlof: ofo] HolA F
B9 FE3 #ust ofgdy dAolr] uwil
nhEl FAFR] MAH TEE HEle] FEA
Z1ENtol AlFEE AR olch.

olF2o] AA%ll F3 AFE $AE, Oryzias
latipes® 2.2 ¥ Yamamoto (1953)98] 44
FE AR dle] ekl ofFS AR o
Folx v} Nakamura (1975)& Tilapia mo-
ssambica®] RAATE Sslol, AgFol A2
AE THAA AR FFA7E P A7
Fojsle WS AMRsle] A% R Alxd)
gon, ool AAFhY B3I AftE <o,
Oncorhynchus keta, 51, Oncorhynchus kisu-
tch, 32, Paralichthys olivaceus 5ol A 443}
S2o] 75t whAloll o] ek (Clemen and
Inslee, 1968 ; Jalabert et al.,, 1974 ; Yama-
zaki, 1976 ; Goetz et al.,, 1979 ;s Donaldson
and Hunter, 1982 : M1, 1988).

Fupele 8714 (Epinephelus) ol shs t}
Z $AAFY v R R8s AeE
#loje]32(Chan and Yeung, 1983), 4k 30 cm
AFol) o AXFe) dojule EAE A
I 9 Wak ol el A 3] SIS}

e o

off W7 wifdl FEE 7 #Est 54
Aol 83 AR AT AcK(FFE - Bk,
1990). &3, ok W(1986) % F4801F F1
AA71ENEE S 100 “m vlghe) 43
ol g2 Mt} kgt QFzAs A Aeks
Holo] HAY P o 23 FA FH F9
A& AHstge}. ¢4, Chen et al (1977)2
Folelel 22 4(genus)ell &l 3134 Epine-
phelus tauvina®, 1eli Kuo et al (1988)&
2ol W92 Epinephelus farios WAL
3lo] methyltestosterone s AFFolsh= Hhie
2 AR B3k ARE AAR vk
wehA], o] A FW 4o} Rt Ee R
B3 Futele] FEAA7E Nl FAI7F 5
U= A3 Ao GRE 9ol BulEle]
Al 4 WA 3t 17¢-methyltestosterone X1 2]

o 2 o K o

% 48 % AN QAT W 3
& WMARZHHA SeolA 2R

=

2

e

Wy

o] adFtel] ALEH AMFE 1996 7T~8Y Abo)
A 533 TaoA AWz oj¥" AR
19.5~35.2 cn (B 25.7 cm), AF 215~630 g
(H# 276 = FHokel 218918 Ad ofHF
4 &4 75l kA Aol A stk AE
olgl g2 402 EFEoldall 460 cmX30
cmX 20 cm) 12Wof] 22t 6 kg/40£4 5]A| H-2]
sl PG ALE FUT F 5T oS,
AEo R £ 13C AFE FR3}o of 44701
off AFigtm gA+4 FRAMERE ket

et

il xAH3A

Aol 19964 8URE 129714 7 ton(A
Al AFFH S ton) U FRPFZE 270l 242
10974 Felggsted Agehg olF 22 A2
3 upebolle & A9 =20l 4709 shelter(A 7
300 mmX Zel 60 cm)E Az|3 Fhrt Hole=
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But2l, Epinephelus akaara® 24 $23} 17%methyltestosterone *&] &7

W RBelfE 24 e 2% FF
T 1Y 7~-83 2 5 AHFg o, Yo
TH F 1AL ool FdMFTE B3l uiHe)

AA7IE AAR

oX
o
fa

3
ton FZo| A ARRFA A-§FANA Fulelg
ARGEE 93lod 1996\ 12¥€ 1LEE] A
| kgt JMAE AE ARSI FFEE
1W2] 1 ton FRP V&2 2700 22k 25714
3190k ARSeRdle ARehe AXE o8
shd7k Ayl RAggs 2e ARA F o974
1€ 195 A3ld] golzieh

SANFES Q% A RO gE 17%meth-
yltestosterone (Sigma)< AM&3slgon] s 22
9] ofAF 1 kg TEE A A¥F= 0.5 mg, B
AlPATFE 0.2 mg, C AlGFE 2709 odluj ARG
Z& aUZ o]gsle] YA 58u]4g F83ln
Fre]F2 FH3ck(Table 1).

Agoll A3 Hol= A A 12 mn He LA}
ol v EEAl9] Fojih¥-2 ethyl alcohol
(99.9% )0l L33t & xxHg Ao My 3

4z 2 o

o

FAA & 1A ARA 3 YA dsle] 1Y
2314 12097 AFFolstglen, ulmr(C)el
= Akgel] ZEZAE AUA e FEF al-
cohol& He1A Feladt. Ay 77 422
A, B A8 = Aquatron 22, 283 C AP
= A1 kw)E (1740.5C) 2A3Igic}

ojAl A7 22| g3

ZZWEE 9o AREF AMEE 1997 188
E] 8971A] ol 14~370)9) EulelE Ajz
oflA] Faelz FEste] HPHA HAL 0.1
cm, HZF-E 0.1 g7hA] AlFsha oA 22 E] wlo]d
A9 T 4 T2 0.01 g7kA ASYch

AL e] 228 S Qlste] A4}
Z+2 A1Z3% Bouin’s gl 2447F 2 A3 F
FAste] ¢F FEA R E3laL paraffinol]
Eofslglen vlo|ZZE-& o] 88 4~5 “m F
AR AHslo] 2 FHE-Z A2 & Hansen’s
haematoxylin® 0.5% eosin2.Z H|x Mo
BEslslch ALz AL F2 FHHA4
49 FEe] Fehdo A Pt ALk £E3]
“(gonadosomatic index)+ A44F8FX 100

Table 1. Total length (TW) and body weight (BW) of both the untreated groupers (control) and treated
groupers (A and B) with oral administration of 17%-methyltestosterone during the experimental

period

A (MT 0.5mg/kg-BW/day)

B (MT 0.2n9/kg)/-BW/day)

Mean Mean

TLxSD BW*SD 1
(cm) () AP (o (g)

No. of =5 SD BWZSD

Control
Sampling Mean
date :::;p;’:s TL:SD BW*SD 81::1 ;’efs
(cm) ) P
1996. 8 8§  257+2.1 275.8+74.9
9 10 26.1+1.9 261.4+44.1
10 12 26.1+2.5 308.0+70.4
11 31 27.2+2.1 327.3t£54.9
12 9  265+1.4 315.2+43.4
1997. 1 8 264128 303.5+72.5 3
2 10 26.842.2 31684576 3
312 27.5+20 30121514 3
4 31  27.612.1 309.1+71.7 3
3 9  27.9+1.1 33441362 3
6 9 287422 3737742 3
7 10  29.4%2.7 3953%572 3
8 11  30.1+3.0 45591920 4

27.2%1.5 334.8% 81.8
28.2%2.6 387.5+ 81.8
28.5+2.4 374.4% 98.3
29.311.4 426.6% 43.0
29.5+1.4 428.4% 38.9
30.5%1.1 470.1= 50.5
31.2%£2.1 527.2%107.1
32.5£2.3 609.91124.8

B W W W W W W

27.1£1.0 327.84£32.2
27.8£1.3 370.3£62.2
28.2+0.4 365.7+39.8
28.910.8 390.8+43.2
29.410.8 415.6+£35.2
29.711.8 530.4£43.0
31.1£0.8 512.7£31.4
31.5£2.2 543.4+87.8
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[AF22, 7+EA 4 (hepatosomatic index)
= THEEFX100/AF2 Aol oJated AldEsd

®

2 3

ZAZNAE 7 APFERE ATMEE AR
Fulglel #A, AFS Table 16 Uebd niet
olF olAE ARgslel FAHY QY& 5
EX et T S2AFe] dF #He} aegn
WAy $AS G w3 AY A o
et 2t

2o

P
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AN 2% EAF(GSD S 95

19961 8EHE] 1997\ 8¥7tA AAxs
A=(GSD & ZAE = Fig. 13 2k 3=
el g st7] Ao 717Et $Ae GSIo ¥
H3= 8¥ol] 23022 =2 ke Bolrhrt 9o
F43] Zrasir] AEbstel 10¥a14 129744
0.50 A% 2 okt 2Bl ulg AARA
Hol A2H 1Y ol%e] 2+ AY7H GSI9 #
3= 17%methytestosterones F7-Folstdwd
A, B AEE 25 1494 A7k 03601k
aev A AETFA 39l 0.7232 thk A4l
Rout 49 RE] oAl XF Fasled ¥ 0312
HAXE Bk B AT A= 280l ¥ AA3]
ZARAE Holthrt 699 0.662 ZAAlE3}o]

b1

&

*= Contiol
== A groupn
20 | ~*= 8 groun

Feb. Mar.
Month
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Fig. 1. Change in gonadosomatic index (GSD) of
the cultivated red spotted groupers from August,
1996 to August, 1997. 17%methyltestosterone was
fed for 120 days after January 1, 1997.
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LE A= 0498 sk v VA AAE
8ol 2.048 Frlsle F7HA typed vreRHS]
vh w283 Ak e vlaTol A= 24
Z7kst7] Al2bstel 6ol 0.87, 8ol 2.426) &
s}k

P EAFHSDY 45493

rEA G0 A S ¥ Fig. 29 2l
961w 8YRE] 12Y7A9] THEAGE 9|
1312 HAXE Hojurirt 12¥ell= 2412 A4
3] Zrbslich 22X olFE AET A, B
ol A 2YHE FAET 25 wE ZIIEANE B
of A Auleto] dhilstA| Yol 4ol 7t
3.76, 4.252 F71a, 6¥7M A= 74+ 3.46,
41322 FASR2Y 1 o]F Aol HA=
= 8¥ollE 727t 3.32, 3.08% dolzir) wlmy
(CYell A= 3YHE A F713te] 490l 3.012
HaxE B F 5¥UNE 2.700.2 a7 A
zbalo] Abgky|el 8ol 1.872 F2 7te By

45 1
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Fig. 2. Change in hepatosomatic index (HSD of
the cultivated red spotted groupers from August,
1996 to August, 1997. 17%methyltestosterone was
fed for 120 days after January 1, 1997.

AR xe] A

12%0l4 3ol ZAH Gazzge 27|
A7IAHNZ HEE 3 50~60 “mEle FH
7] GeAESH 10 “mY ol¥ FREAE ¥
AR E wi} 6~8 “me] FPAEEo] 3~
A Felg PAdsa Ack(Fig. 3-A).
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Bula], Epinephelus akaara®l A2

IR} 30 #m AF 2 YRAE agm,
& we FAME] FGFA el a9l
H(Fig. 3-B).

599 HolgwA didolls FAEE Feio
WE7 Jepar k3] o LA} sk o
7 130 #m AZ9 GRANLST YA4lElate]
Eduiol] HYAEFo] EAst Jck(Fig. 3-C).

8¢ 9] A Ao sinto] Ax)8E]ln g2
o] FFo] FAMAUA oF Aolo] =F =F
gl Uehde Al ojxF e AE}
w2dl 500 “me] 533 100 “m AEe) of@
dRAZE] Yepdck(Fig. 3-D).

/Lol_

23} 17%methyltestosterone 2] &}

+43 =
243 F5F 98l 19964 1€ 19HE 5¢

1097HA 17%methytestosterones ZHz} oA
1 kg2 0.5 mg(A AEF)(FFF%E MT 60 mg
/kg-BW) 2} 0.2 mg(B A1) (FFFF MT 24
mg/kg-BW)-& Helslich. 292 GSIghe Hla
T(C AIEF) 0.163, A AEF 0.586 28] B
AlPE 0.51301%0) oI5 GSIE 3¥71A] )
=% T o 4] GSIE vl Aol 4]
0.7642 A% F7ksle v A AlE4E 0.676,
B AETE 0.6672 7 F7ska vk, 8o
HolEo] GSIE HlEPA 2458 FHAXE L}

Fig. 3. Various sexual stages in the gonad of Epinephelus akaara. A ' Resting and propagating ovary showing
oogonia and ovarian cavity, scale 30 #m : B . Propagating and perinucleolus ovary, scale 30 #m ; C : Previ-
tellogenic ovary, scale 20 #m : D : Vitellogenic ovary, scale 100 “m. Og, oogonia ; Oc, ovarian cavity : Od,
oil droplet : Fe, follicle cell : N, nucleus ; Sp, spermatocyte : Yg, yolk granule : Yv, yolk vesicle ; Zr, zona

radiata.
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49 - ol

B A A1FFE 0.31%0 9, B Al el QL
oA wav} w3l e GSIE 2.0483, &
42 b3t A el GSI= 0.49%1th

ol M|t AL A WEHAE 2
W A, B A7 28 AALlelE 50~90
“m<) FHA 7] drAE} 25 #mQ ol Y=
A EFo] AAsl A4 719 Tdle] =
A xFgol Jela Uck(Fig. 4-A).

3¥0)] HolEWA A, B AgF2] AAaulol=
30~50 #m<Q FRANEET 45~75 “m FH
7] FrAEF) AAlsta 718 Eduiol] &
QAT 5] FITA L ARAET, ZAZTH
TR Axgol T E WA YrH(Fig.

of
i

or
M
J
»

A

4-B). sts T A6 Hol=e 7, 8l A
Aol ZE Aol ALiddle BHE £
9] olgl I Ze} AN AHAEo] Tl
£ 2o vEhda 9lek(Fig, 4-C). HbdHell B A
g MAEL A AFET FAE A4 A
THAIE 7HR AAET 8, 3 500 “m Wi9]el
Skt Galgo] sl Y44 (Fig. 4-D) &
7HA AMxEe] a8l Qlet

P ze) 29
#rielel AR oIRF Sleksir) da) AL
ZAWEE Welo] FHAALS] FHE 24 3

Ao, PRAANEE 25 S ARAE A5F

Fig. 4. Histological details of transitional gonads (ovotestis) of Epinephelus akaara treated with 17%-methylte-
stosterone. A . Spermatocyte stage, scale 30 “m ; B . Spermatogenesis stage, scale 30 m : C . Spermiation
stage, scale 30 m : D ! OQocyte of vitellogenesis stage and spermatozoa, scale 250 “m. By, blood vessel ; Sg,
spermatogonia ; Sp, spermatocyte ; Sz, spermatozoa ;: Vd, vas deferens.
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Bulel, Epinephelus akaara®l 4%

Aa4of A F2 ehtar 9l

P A A FHLE 2AS A AAF
2 &MA0 A 19 cmoll AHE] 29 cm H AP o}
FE2 22~26 cmollA] Fdslgich F4MAY &
AWM= 22~33 enPx, A& 22~29cmof] 4] ¢F
R} FAMNA 7t F5=o] B-Eeln Jdek(Fig. 5).
a9, AY7 A9 2L 2702 J5H 79
FEES o) A% A =AW 16
ulgl F 5ulEl(31%)7F el er 159 A
A2 28.8~33.5 cn2ZA 10lAE Alejstas AA
30 em o] 4-& elN Ik (Table 2).

Z %
WS olfFE 7] A Aol 44, 4

25

Cenltrol group [ Female N intersex

20

N =125

Number of Individuals

19 20 21 22 23 24 25 26 27 28 26 30 31 322 33 M
Total length (cm)

Fig. 5. Sex ratio of Epinephelus akaara collected from
Deukyang bay in the southern coast of Korea

@3} 17%methyltestosterone 2] &3}

ste], Agt7E FHoR AAAF7IE vEehl
Qo (RE, 1984, 19855 2= - T4, 1984),
Alao] g Alofele gleRAAE WA &
2 A 7811 W F2o] Zo] Pofstn
il Birss 9lvi(de Viaming, 1972a,
1972b). Fulele] GSI 3t Hsks A4 9
dat FHAA B Az kel ZAojx)al =2
o] FolA|7] AF sz 3ol ol S A A5l
Al &Fsto] ap2-7]Q1 8ol Fax]of] el glof
Ahse}l Fedge]l LS Rl 3
o] AAsg FXAI)= HoF AgHd

Fakele] A4 258 2 225 o
HE AAPBIAE Holed olgk 2 42
IEFFX), Rudarius encodes (2 - I, 19
84), “WAol, Anguilla japonica (Sugimoto et
al., 1976), A&, Chromis notatus (°}, 1987)
SollA Basa ik, wbH, 250, Scomber ja-
ponicus (Noguchi and Bito, 1953), xziv],
Agammus agarammus (A, 1985) FollA+=
GSI¢t HSIZF B33 AE Holw, o7 7+
ol 4 A&t ejsls B 53] ehd
=29 AT ARATY ofFell W Xoldl
A AT e A4 BAE Ra W
s Aoz 7EHh

ol F-9] A2 dlE ApgolAlo]Aut AH-g-52Q1
HAE A2 gk ALEAe YubHog A4,
TAAS, 28a FAREEHE RS S Yok
(Atz, 1964 ; Yamamoto, 1969). A4 A<ol|

30 0 ok i orM

Table 2. Experimental result of sex inversion in Epinephelus akaara daily fed with 0.5 mg 17%methytestoste-

rone per kg-body weight for 120 days

Individual TL. BW GW Sex Individual TL BW GW Sex
number (ecm) (g} (g number (cm) {(cm) (g)

1 259 236.0 1.88 Intersex 9 31.9 4245 097 Intersex
2 36.1 2555 1.18 Intersex 10 21.0 118.0 0.77 Intersex
3 26.6 256.5 0.89 Intersex 11 254 215.3 1.63 Intersex
4 28.8 3244 0.79 Male 12 30.5 407.5 1.56 Male

5 30.4 3818 1.07 Male 13 27.0 3039 3.03 Intersex
6 29.3 324.0 295 Intersex 14 30.6 372.1 250 Intersex
7 33.5 5448 1.09 Male 15 30.3 3548 1.17 Intersex
8 31.8 459.3 1.25 Intersex 16 30.5 479.3 2.81 Intersex

TL : Total length ; BW ! Body weight : GW | Gonad weight.
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= Bx A f5ol vt AT BgAe

TFEEed, A% a2 AR dA oAFF
LI ez AAdksle 349 AAS
oldll= &, FAXF(FRE, 1991), EH7
¥ ZollA BxEd 7], Halicoeres poecilopterus
(i, 19795 ©) 5, 1991), 37|, Pseudo-
labrus japonicus (°] %, 1992) %S°| Husi
Ut o] Addol] ALY FHulele] Afolm A4
st AAstFAlo A B34 AALGe R
FEEHAch Smith (1965) & FAAFE W44
byl AAziokAlell whel, 1) Serranusd, 2)
Rypticus-Anthias®, 3) Epinephelus® 2| A7}A
g Bfsllen, 98714 (Epinephelus) %%

-

& Epinephelus®o|iL 059 54L& -89 A
Aa 2] A¥2ZF Fog WY FesXA

%L, ALz o] nlAsd AL A9 A
ZWell £3g PAsle] Azl Qlckn By
gtk o] AT BE| Fulele] YAl LA
22 A€ WEY 5 gk

A A EA o)A szt AAZHL Fo
w2l 2718} AR ksl Uelbdel Tan
and Tan (1974)& 5Ao149] E. rauvina®l 72
S AlF 2.5 kgl 31dofoll 9lo} AA 40~50 cm
Atolofl A Aoz AAasla erlog AJxghe
7EANA Lolwt3, E. marios AFE 11 kgl
9 d el 4 FAeg AHFhe] Uojtom(Moe,
1969), E. amblycephalus (Tang et al., 1979)
£ AE 6 kg(AF 60~70 cm) ) 513480l U
olyfrin B astglrh Kuo et al (1988)2 Hu}
o} 2 £ WY E fario (A 46.9 cm,
AZE 1.69 kg) & A2 ojHFZ 17%methyl-
testosterone (MT)% 0.5 mg¥ 1.0 mg FEZ
14597 A7 5Fo8le] FASHr =l A3 VS
ALA 8 ulgleh. o) Ado| A5 Al 29.4+3.6 cm,
AF 341.1+£110.1 g 5= Hulelol]l MT 0.5 mg&
12097 737-5Fodstwd A AgTolA A7 28.8
cmollA 33.5 cm9] vz & AAlA 75
AL ARG ¢ ek waekA, MTE o] 83t
kel 343 5= FA 30 cmolde] AAE

e djof & Zog Azt

o] odtol ARERE Fulelel A4t x|
B A4, 59), As716, 79), &5 2 A
#71(89) 2 H3 o FA71(9~39) & o
2]l F71& Jehligdeh #2171 davells A
A A Audel S Ak GAlE
T2 2 MA(A type) & dadd 8-S ofet
2 F2E GAsto] FEFAsE QAT S
zZHe AMA(B type), 2213t A9} B typeo] ik
Holl £zl Aol FEEJ 2, A typed]
FUANEFL 22 dugEe Wdsls B type
o] AT AnAER Wdsidch

Frape] zpedAbe] zAbollA AAd 20cm W32
TR EAZE RaH vl Jon(RY %, 1986
RE, 1987), AFAHL AA 18 cmollA] 719
EA7E RaElol(Hd %, 1990), wjud =
AAANAZ FHo] EMTE AAbslct ghH,
¥ k3 & (1990)-2 zbed A Fmlale] oA
T AR 30~32 cm AololA F2 EFd3rm
Hasiglen] of | AAk 22~33 cn ¥
Aol A FAAMA7 Z8etod B L3} §EA(1990)
o] B3 Yo F8AAe] WAZF o4 WA JEt
wek 3, 8ol FAMAIES] ALl W
AL Sl XA £} BEE 500 #m WHele] %
sate] S FAld whEE AAxTe] EAlst
© ZA23F Hol o5 8¥9 FAMIE At
Foll FHo 2] PHgto] Yojd Aoz A7t
t}. Smith (1965) & $-8l71< o] Foll A AA%
Puby o g wiAly] o|9)e] AAl4e] HFo| UH
1A ok Al7lol] Yojutria Kk ul Qlch

MT Hz3 Fubelel 29, 80¥e] Zad A
el MAlE ABALHd] 30~50 “me] Y
AEEo] At Aol Ed5A 2 A
QA E, AeAE, AAESo| Yehts, =AY
A= HzAgel Fel& Ao vehtar gk whd,
B HelFo] A= A2 4Llel] 50~70 #m]] F
W] GEAMEN FYANE, ARAE, FAE
AAZ ol AAslaL ot Aol ARl
Uk MT HeElE 8 F 909 33 8¢

«
i

o o

e
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Fulel, Epinephelus akaara®] 424 We 17%methyltestosterone 8] &%

A A7 Ml Lol o7l A EE
EFef BEsa 71 diiE-2 AxEe] ¥
ZE AT AW E HAEe] HAE ¥
Asta el wbd, B el Tolle 71l A=t
Eo| Rl ¥As= Ak ALl 500
#me| Sz oldl GRAMESe] iR XX
s Qi Z|Fuel] Ao HAEl e
AR Ei3tslo] Yehds] wlFol 7153 &A%
FEE 93lAE MT 0.5 ng/kg-BW 57 MT
0.2 mg/kg-BW FERcH H3e oz Yzhedet

8 ¢

ol A7 Hululel AL A (7~
methyltestosterone *glol] o3 A5 2 44
Alay AL Ee W3l BAS =AY 2
A, A% 2 o4 Hulgle AL 5%
ot 7+ s2A59 dF wdle Fulel A
2 AT R AHL: SEXFE 2
YRE) Fopt7] AFRle] 8¥d b Egken
9gRE] Zasly] AFsle] 197hA] Adidez
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