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Biosynthesis of Cu-steroids in Spotted Sea Bass
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Hea-Ja BAEK®, Cheul-Min AN* and Hyung-Bae KiM**

Department of Marine Biology, Pukyong National University, Pusan 608-737, Korea
*Aquaculture Division, National Fisheries Research & Development Institute, Pusan 619-900, Korea
**Department of Marine Biotechnology, Kangwon Province University, Kangnung-shi,
Kangwon-do 210-800, Korea

To investigate the production of C.-steroids during the spawning period of spotted sea bass, Lateolabrax maculatus, we have
incubated maturing and ovulating follicles with radiolabeled pregnenolone and 17a-hydroxyprogesterone for 24 hours. The resulting
metabolites were analyzed by thin layer chromatography (TLC) and high performance liquid chromatography (HPLC). When
maturing follicles (700~800 ym in diameters) were incubated with radiolabeled precursors, C:-metabolites were corticosteroids and
17a-hydroxy,203-dihydroprogesterone (17a200HP). When ovulation follicles (1,000~1,150 ym in diameters) were incubated with
radiolabeled precursors, the major C.-metabolites were 17¢200HP, 17a,208,21-trihydroxy-4-pregnen-3-one (17¢20821P), and
corticosterone. Additional chromatography by TLC and HPLC confirmed the presence of radioactive 17¢20fOHP in the maturing
follicles, and 17a20fOHP, 17020521P and corticosterone in ovulating follicles. Although 17220S0OHP was found in a small peak,
the synthesis of this steroid suggests that it may play a role in regulating the oocyte maturation process. Whereas ovulation is
regulated by both 17a2080HP and 17a20821P in the spotted sea bass. In addition, an unusual finding was the biosynthesis of
corticosterone. Whether this production is responsible for the ovulation, and is an area requiring continued research.
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AEAFY dAE AL X FA A4 - Zulse # 24
2ol= 3224 93 2EHL glon, HFA Y YA 2AF
2ol I WA d8E d (Goetz, 1983). # 2HZol=
ZE2E FANE Cyu—2HRZoET GEAEY A% AH F
8% 9L 3= Aoz ¢¥A o, 53] progesteroned
A 209} 208-hydroxy groupd 7HA X gl 2HZO|EI A

sHzd 7HE ARAHA ez zzsr_fs}:'. et (Canario and
Scott, 1989; 1990; Nagahama, 1997). B2 o dXNE 11-oxyge-
nated corticosteroids® @434 T E&}Zi ozt Hig u}
At (Goetz, 1983).

HIAA ATE AHEL F FFHY Cu—2HROE EXE
ZtA)7)3L Qlek, ©]E& 17a-hydroxy,208-dihydroprogesterone (17a
2080HP)$} 17¢,208,21-trihydroxy-4-pregnen-3-one  (17a20821P)
Ad 53], A= Aol F9 718 BEFolF (Nagahama and Ada-
chi, 1985; Scott and Canario, 1987; Baek, 1990; Nagahama, 1997)
oA FA= WelF (Trant et al, 1986; Thomas and Trant, 1989;
Trant and Thomas, 1989; Patino and Thomas, 1990)$} &ol%
(King et al., 1997; Rocha and Reis-Henriques, 1999) 9} A A&
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T 2HZ0]E (maturation inducing steroid, MIS)2 && A Slth
WolFd FoRdANE T FF EF MISY 7F54e AANsgd
(Trant and Thomas, 1988; Berlinsky and Specker, 1991; King et
al,, 1994a, b; Sorbera et al, 1999). £& 17a2080HP%} 17220821P
€ 42079 FFHd dolo drhde IAAA wIREdx
Z23% 98-S gt dtof (Pinter and Thomas, 1999) HFA4 %
I @Ry BEF MISH 93 2ddux g

olf9 A3 A Bode 328 F/Y olE 43
9 F4& w3l dFE FAERAA ARHIL e 993
Ae WdzAdd F83% AEE AT,

wetA] & drdMe A 4H 9FFEAL] ofEHE A
%9 (Lateolabrax maculatus) °171& 102 GRA XY A&
F i ERAY A YA - BHEHE Cy—2HZo =Y FF9 1 9
O& # 2HZo=E EZY &4 754 E H3lna @t
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A -13=5!
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Mz LY
ddole A AAdE 22 7HFeldA FEAT AF 64~78 om,
AF 32~43kgol SFH= e YA FBA/IA 108 A
g EX oA AJE Ao 4R, A 73~95¢em, AF 39~
100kgs oz gyt
Yol 2-phenoxyethanol 0.3 mL/LZ WFHAA A A& F



e dadA AEHE Cu-2HZoE 639

EA A¥AE SAA ZIAHAAN FAE HH 199 FAA
(streptomycin) & ¥E38 TBSS (trout balanced salt solution) 2
AFEgct 23E dAe V4R 2 g £ GdRAE &
T 24 FHE 47 wellF 40 oocytes T 40~100 mgo] HES
#e3te L-15 (Leibovitz’s L-15) W% 1 mLy H7is 5
Apdez #AE 28 20]E HFEAQ *H-pregnenolone (NEN)
%¥ *H-17¢hydroxyprogesterone (Amersham)™ 37 14Tel| A
4*]2_* moFst Tt (15 uCi/mL). Wik A3 sjgde pHE
79, ¥FFEE 340 milliosmolE Z 48 tt o) % 80% NgeE
GEAZG wickd g A gAsE QN 223 H ogg A
TaE AZAYN F 500yl Bl £3AA DA dichloromethane
o2 ¥ #2349 LHZE (free steroids) 2 AU 282
OJE FEFEL RF LHZ =Y FAo AYAE 48 g
2t AAA (60F*, Merck)ol HAA7] 3 AHd EFE (ben-
zene . acetone=80:20) oM AMAAT AT F g H&
AZA F A9% (254nm)ot dHA L By gaEA
“”é" g8t ek el el gAEAES AR ARA
¥ (autoradiography) 22 A ¥R on e s 72 AEA
°ﬂ Hgss de7t2d =g Ze smLy EFE0 (dichloro-
methane: methanol=9: D& £8)8 3 nASANIAZnETHT
(reversed—phase HPLC, acetonitril - water=235:65, flow rate=145
mL/min)el ¢J3) &35t 22 Nova-Pak C18 (15 cm><
39mm, 4 um)& AHS3HH o, AMEE peak ¥l FSle
Radiomatic (Flow Scintillation Analyzer, Packard) niﬂi °]

Fojao

Z4ql al

20 % oF

k)

ey 447 da (44 700~800 ym) E iAo ATFE
3 *H-pregneolone$} *H-17ahydroxyprogesterone® 3745t 244]
g A A48 Cyu—2HZBOlEE Fig 1% 24

723 “H-pregneoloneZ2FH AAHE TLCHY ¥HE 17208
OHP, 17a20a0HP (17a-hydroxy,20a-dihydroprogesterone), corti-
costerone® cortisone, 12X FATEE *H-17ghydroxyprogesterone

AqA WAAE Cy—2HZOEE 1762060HPS} cortisone T H
22 AA¢ YXEAA o) E A7 W) HTHE Hs}
A WEg 2 §3 ¥ UV/Radiomatic HPLCZ A&l & A3
ofF W& peakd 17020f0HP (13.62min in UV/13.70 min in
Radio-detector) 7ol AT (Fig. 2). ojdf A3 EFEA
2F 17a20821P, cortisol, 17a20c0OHP, cortisone, corticosterone,
17a2080HP, 11-deoxycortisol 5] 1t}

A el ¢ (4 1,000~1,150 pm) & o2 AF
€4 *H-pregneolone®} *H-17ahydroxyprogesterone S 3718t 24
A g H APE Cy—2HZol=E€ Fig 37 2o o8 AT
Ed2YE A4E 5452 17a2080HP, corticosterone 18] 3L
17T20821P2 & HAY. 4o AFEe TLCHY de7ta ¥
T & £¥39 UV/Radiomatic HPLCZ A& A= Fig 49}
Zo olf9 elution timeZ 17220821P 4.80 min, corticosterone
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Fig. 1. Autoradiographs of the thin-layer chromatograms of the
metabolites formed from [’Hﬁpregnenolone (left) and
(*H]17a-hydroxyprogesterone (17aOHP) (right) after
24 hr)s incubation with isolated oocytes (40 oocytes/mL
fwell).
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Fig. 2. Reverse-phase HPLC elution profile of the band A
from Fig. 1 detected by the radioactivity monitor
(below), and authentic steroid, 17a2080HP (17a-
hydroxy,2043-dihydroprogesterone) detected by the UV
monitor at 254 nm (upper).

7.10 min, 22]31 17¢20f0HP 13.70 min®] i ¢}

ol Aol A B dojF9 el ZFolF (Nagahama and
Adachi, 1985; Scott and Canario, 1987; Baek, 1990; Nagahama,
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Fig. 3. Autoradiographs of the thin-layer chromatograms of the
metabolites formed from [’Hﬁpregnenolone (left) and
(*H]17a-hydroxyprogesterone (17¢OHP) (right) after
24 hrs incubation with ovulating ovarian tissues (40~
100 mg/mL/well).

oz AZtEy dFoldl oiM 17a200HPC] MISY 7H54 o
B 229d A 2o In vio SAESFES Y Jujd AN
T 17a2080HP (25 ng/mL)e] iZZET A9 2v] A% & A

#%= (GVM, germinal vesicle migration) AfE Jeylenz
(v)e3) 443 #do] e AL A A 2o £3) wj#Ed
Aol GazHdME 170200HP B9 ol 17620021P8 &
A7F ER39 T el Feole Aol dhe A5 widnA
Bl 17020p0HPe] #ojstw, wje] o]2WA 17420821P°]
Zo] Ad3te Aoz AZET) corticosteroned) EA ol A E
o] Zdo] HEoly H@y Fdo] YA Ev 2EHL Z2Hq
A et £3589 JAEAA goz g A EATY
o2 FIot ¥ F&olt} Rocha and Reis-Henriques (1999) <}
Carragher et al. (1989) $& ~E# 2 et 444 282 §
AL Walg & 9o glucocorticoids] AL FEANYIE
8ie=g

gl Fol NE 17a2080HPS 17620821P0] MISE FHH A 21
(Trant et al, 1986; Trant and Thomas, 1988), FH4 &,
Dicentrarchus labrax®} 73$-< 53 &3 MAAA 1720821P
Fxrt 348 F7hha gk 28y 17020821P0] D. labrax®]
H2A5d Bdde Ay oJfe #3A FUh (Scott et al,
1990). 329} D. labrax® W02 GALERAFTY 4T ¥
Z 2H2oE 32 FT ¥EE EY 479 1720821P9
FEIN VY BRI 1702080HPE T S FEE FE3 s
Hol|x g¥gton wha o] Al7)¢] cortisol FE Z7E AF3HH.
A&71d cortisol = /b= AMSAE A e D. labrax®] A&
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Fig. 4. Reverse-phase HPLC elution profile of bands 17220521P
(170,208,21-trihydroxy-4-pregnen-3-one), corticosterone
and 1702080HP (17a-hydroxy,20-dihydro-progeste-
rone) from Fig. 3 detected by the radioactivity monitor.

A71E AQNET ot AAAY B gL AHRoE FEY
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Striped bass (Morone saxatilis)©] 73-%- 17c20f0OHP$} 17420821P
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