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Effects of Sex Steroid Hormones and High Temperature on Sex
Differentiation in Black Rockfish, Sebastes schlegeli
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This study investigated the effects of estradiol-178 (E.), 17a-methyltestosterone (MT) and high temperature (WT) on gonadal sex
differentiation in black rockfish, Sebastes schlegeli. Fish were reared to oral adminstration of E, at nominal concentrations of 20,
40 and 60 ug/g diet, and MT at nominal concentration of 20 and 50 ,ug/g diet from 56 days to 77 days after parturmon In the
treatment of WT, water temperature of the breeding tanks ranged 27.0+0.5C more than 10C approximately, in comparison to the
control and other experimental group. In the process of sex differentiation until 56 days after parturition, gonads were composed
of mostly gonia cells, sexually undifferentiated. In contrast, 128 days after parturition, the ovaries were composed of ovarian cavity
and lamellae, and oogonia and perinucleolus oocytes were distributed in the lamellae of ovary, and the testes were composed of a
number of seminiferous tubule, and spermatogonia were distributed in the seminiferous tubule, and also melanophore scattered in
the matrix layer of testis. In the sex ratio, more females than male were observed from E. treatment groups when compared to the
control, but more males than females were observed from MT and WT treatment groups when compared to the control. In the results
of the present study, the concentration and kinds of the sex steroid hormones, and also the rearing high temperature caused to the
factor of sex determination in the process of sex differentiation of black rockfish.
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1. HEo ¥ Mg

o] AFd AMEE 2B X AT YA TLA
AEEY 295 43 °1ul (iﬂ%, 22~29kg)lA 19983 24
1949 E4HE A2, 988 S M5 A& T FRP 99
2 (¢300X90cm) A ’\}wzﬂ'ﬁiﬁ’-“}, Ho| € rotifer, Artemia
nauplii 2 ¥WHAEE A A wet 2HEdY FFIA
AYole 24 F 46Yol 100£ (60X30cm) Y¥FZE &7H 10
A7E o] ARSI, ofHl AFETIZE F A F o] N AAEY AA
o} AAA o7t FEF AAE AE AAGRAG Aol 24 F
569 1002 (¢p60X30cm) BEFZ) AF7 7 100024
£33 U7 AKIAR, AHS7ILE AASFLL 140~175CH
% 4Ze] AL 23 WE FYEA.

2. d2H20|lE 22 a2 A

ArbRolE 328 15 YA Ve Lee et al. (1996)¢]
AL 435 Fady *3%5}7} dojur] A &4 F 569 (R
2714030 cm, A% 0281007958 24 % 779 (HF 509
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+04lcm, AF 18710427 A 214U HAHZBOE &
2R E, (Sigma, USA)S MT (Sigma, USA)& AH4-3t4 T E,
A FoAe 2424 20, 40, 60 ug/g diet SEE AT FAFA
MT A2 FoMe 42 20, 50 ug/g diet TE2 HT FH93gch
ZEE Fo WHe HYFEZ ZEEL 999% ethyl alcohol
(Hayman Ltd, UK) 10mf)) £38] 3 AL FFHAA & 14
AN F Y BHHA FFAT dxTE AlRY &
EES AEA & 5YFY ethyl alcoholTHE FHAA 7
Ak A9 AlE TE2 AYFEE FF 13~15g8 dF Y
100ge FFAL, 3573t Fatqeh. 1 Fole 4Y7EE 59
Fo At AR AEE FFAAG LFE AR A TdME
G2 WMol Q@ 2EY2E HAT Fo)7] Y3 A AA o]
ALY A &8 AT 1~204 A78EH (kw2 AA 3
243 270+05CHA AU 25 AYEE F 6¥ 26
4 (B4 F 12897HA & 140~17.5C2 AL A&

E Afoly ¢&7EE 24 F 12898 A Al
2283 #Fd A, o] ZAE AHE EAIYT
2% 2383 #34¢ 99 Bouin #22 IHAFAL, AT
stetA 427} (Richertjung, Histokinett 200005 °] &3¢ =
g FERFE AX S5umZE AHE TE F Hansen’s haemato-
xyline® 05% eosinol ¥l Gt g HEH A (Carl
Zeiss, HBO 50)& ol4, AAAEE BAsto 7E}AZ, e
olgdel ohg 1119 HEZREH yetest (Yate's Correction) S

AA s,

L A Lo YWY

4 3 56¥€ AR 2712030 cm, AF 0282007g MAEY
ANAE F2T Zd INPAL (primitive gonad)E FA32
AR (Fig. 1-A). 2T o] AL E AAE T2 94
AAh 719 Q{4 23 Aolel £Xeke A% 113~138 um
A7)9) FAAAE (gonial cel)ER T = AR (Fig. 1-B).
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A%, 549271 RE R AL, AN g AL daz
galgol gtog 449 AMel Assant (Fig 1-0.
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Augt FAA7E Atk (P>0.05). ¥, E; 20, 40 B 60 ug/g
diet AT &4 A¥le 44 311,51, 11193, o859
ohg= 1019 Alo] A 2 test 23 ZE AGTFANA FY3A
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Hrbgole 32 IA AAY dAACd Exdie 4%
223 AU dAA Y EX3A e FHT2E F AR ¢
FA or Be dIRso] FHZ2 R0 AAZ2 R 2
AAY 5YE By B33 9tk (Hishida and Kawamoto,
1970; Yariarioto and Onitake, 1975). €43 28 § MTE 3
FEA (male induce) 2 98] AH&Ho] AFA7L Y& Aoz B
2512 oy 1¥Ee MT HFA aromatased] 93 AA4s
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Nakarmura (1975)%€ Tilapia mossambica} 1,000 pg/ge] ZEEE
MTE A3 4$ 100% R0 F=HA A%, vrde] 50 pg/gol
AEEZ MTE H & 4¢ 100% FR0] F=dUvke 2asigoh
o] ATAME ZHEFE PFLZ MT 203 50 ug/g diet®] ¥
2 A7 F439e 9, HeTF B AA FALE FEHAT
28y Hackmann and Reinboth (1974)& Hemihaplochromis
multicolor®] 11-ketotestosterone S 250, 500 2 1,000 pg/28] A
=2 34 AYsRe o, Ahe F437F oA g
Budlge) old A7 AY Aol B olfe 52EY F
F, 498 WY 2 A8 FE v F 50139 Aolo gt Ao
A,
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25928 (Johnstone et al, 1978), Kim et al. (1993)& *3}
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Fig. 1. Sagittal section and external appearance gonad of the black rockfish, S. schlegeli.
(A) The larva, 56 days after parturition. The clubbed primitive gonad (Pg) was located in the rear of
kidney (K) and intestine (I). Scale bar=100 ym. (B) Primitive gonad in the same section as above
mentioned. The primitive gonad was composed of gonia cells (Gc) and somatic cells (Sc). Scale bar=25
pm. (C) The juvenile, 128 days after parturition. External appearance of gonad (®; testis, @); ovary), the
exterior of testis was covered with melanophore (Mp). Scale bar=17 mm. (D) The juvenile, 128 days
after parturition. Testis was composed of a number of spermatogonia (Sg) and seminiferous tubules (St),
the melanophore (Mp) was scattered through testis. Scale bar=25 ym. (E) The juvenile, 128 days after
parturition. Ovary was composed of early growing oocytes (Oc) and ovarian cavity (Oca). Scale bar=25 ym.

% 799 JYddargol, Oreochromis niloticus® Arole] 3043¢
E,Z 60, 120, 240 2 480 mg/kg dietd) $E2 AT FA3QL o,
90% oA ¥& 4 WEE BP9, 53] 480 mg/kg diet) &
e ZAE BE o|F7 Ao g vEyT) o] dFdME
ZHEHE Y2 E EE 20, 40 2 60 ug/g dietd] ¥=2 AT
2o A3 g3lo] 474 750,833 2 917% 2 Kim et al. (1993)
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Table 1. Effect of oral administration of sex steroid hormones and rearing temperature on sex differentiation of the black rockfish,

S. schlegeli
. No. of No. of No. of .
Experimental tank# fish treated fish survived fish examined ovary testis % female % male
Control 200 171 60 29 31 484 51.6
E; 20 ppm 200 164 60 45 15 75.0* 250
E> 40 ppm 200 170 60 50 10 83.0* 170
E. 60 ppm 200 171 60 55 5 91.7* 83
MT 20 ppm 200 164 60 - 60 - 100*
MT 50 ppm 200 174 60 - 60 - 100*
Rearin,
temperature (27C) 200 164 60 3 57 50 95.0*

*Percentage of females and males followed by an asterisk differ significantly from the theoretical 1 1 sex ratio (? with Yate’s correc-

tion. 1 d.f, P<0.001)

# Control and sex steroid hormone groups of water temperature ranged 14.0~17.5C

AAGA (Striissmann et al, 1996). L8 Altantic silverside,
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