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Steroid metabolism in the blacktip grouper, Epinephelus fasciatus
during oocyte vitellogenesis

Seol-Ki Kim

Department of Marine Biology, Graduate School,
Pukyong National University, Busan 608-737, Korea

Abstract

We studied .oocyte steroidogenesis by blacktip grouper,
Epinephelus - fasciatus ovarian follicles “during “vitellogenesis.
Vitellogeni¢ oocytes with average diameters of 0.45, 0.48 and
0.50 mm were used for the studies and were incubated in vitro in
the presence of [3H]17a-hydroxyprogesterone as a |precursor.
The steroid metabolites werel analyzed using —a thin layer
chromatography (TLC), high performance liquid chromatography
(HPLC) and'gas chromatography—-mass spectrometry (GC/MS). The
major metabolites-were androstenedione (A4),. testosterone (T),
estradiol-178 (E2)-.and =estrone(E1)7in vitellogenic oocytes. The
metabolite of A4 was increased at the-oocytes of 0.50 mm, while
that of E1 was decreased. The metabolite of EZ2 was lower in the
oocytes of 0.50 mm than that in the oocytes of 0.48 mm. These
results suggest that the oocytes with average diameter of 0.50
mm are fully vitellogenic stage in blacktip grouper. Interestingly,
the metabolic pattern of E1 was similar to E2 in tested oocytes.
Previous studies have demonstrated that EZ2 is synthesized via E1
in some hermaphrodite species. However, it is still unknown
whether the E1-EZ pathway is conserved in blacktip grouper.
Future studies should examine the roles of E1 during

vitellogenesis in this species.
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Fig. 1. Experimental fish female of Blacktip grouper, Epinephelus

fasciatus
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AT GRAENN BPEHE A ZHEOE TEEFFE B
71 918 WALEA " AFEZAQ] 17a-hydroxyprogesterone ([PH]-17a
P, Amersham Life Science, England)S YW2d®¥W= zHzt 55 kBq #H7}
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(E)¥ estradiol-17B (Ex)& 22X 572, UMz HFHEL 254 nm
o] #p9) A (el Al Eelstsith. TLC plated] Yehd tAMERAEL WAL
A AR W (autoradiography, Fuji Bas 3000)°.2 j3elsly o, =&
e REHol) slEE= AR MES Zet 5 omle =3E
(dichloromethane : methanel = 9:1)& &3¢ttt &8 dA =S
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HPLC (high performance liquid chromatography, Waters)E ©|-&
o] XTF=29 retention timed} At fractionths 8 3F3 T

2l¥l  fraction  Liquid  Scintillation  Counter = (PACKARD
TR-CARB-2100T, USA)E ©|-&3}o] radioactivity 54 & tiAt&dd
2 drbgs Aaksiien, Zee tAbEd> HPLC-radiodetector =
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HPLC-radiodetector® 21 ¥ thAE 2 & gas chromatography-mass
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Table 1. The retention factor (Rf) values of steroid metabolites
on the TLC plates

Migration distance

Steroid standard Rf values®
(cm)

E1l 12.9 0.86
A4 11.4 0.76
E2 10.35 0.69
17aP 9.15 0.61
T 5 48 0.55
17a20BP 4.8 0.32
17a20aP 3 0.20
17a20B21P 1.05 0.07

“Rf, is defined as the distance traveled by the compound divided
by the distance traveled by solvent (15¢m).

Solvent system of mobile—phase was 3 times of benzéne : ethylac
etate = 4 : 1 (V/V) after 2 times of benzene 4 acetone = 4 @ 1 (V
/V). E1, estrone; A4, -androstenedione; E2, estradiol-178 17aP, 17
a-hydroxyprogesterone; T, testosterone; 17a208P, 17,20B8-dihydro
xy—4-pregnen—-3-one; 17a20aP, 17,20a-dihydroxy-4-pregnen—-3-o
ne; 17a20821P, 17a20821-dihydroxy-4-pregnen—-3-one.



Table 2. HPLC instruments and analysis conditions for separation

of steroid metabolites

HPLC
Column
Mobile phase
Flow rate

UV detector

Radio detector

Injection volume

Ending time

Waters Alliance
SunFire Cig, 4.6X150 mm
20% methanol : acetonitrile = 60 : 40

1 mL/min

Waters 2487 Multiwavelength Absorbance Detector
B-RAM Model 4-Radio—HPLC Detector
(IN/US system, USA)

20 ul

15 min




Table 3. Analytical conditions of GC/MS for identification of steroid

metabolites

Instrument GC/MS (Shimadzu 5050A)
Column DB-5MS (30 m X 0.25 mm X 0.25/m)
Flow rate (gas) 1 ml/min (He, 99.999 %)
Injection mode Splitless mode
Injector temperature 260.00 C
Detector temperature 300.00 C

60.00 T (2.00 min) —
Oven temperature 10.00 C/min, 150.00 C (O min) —

5.00 C/min, 295.00 C (4 min)
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e
oocyte of 0.50mm in average diameter; N nucleus; OD, oil droplet

Y@G, yolk globlue. Scale bars indicate 250um.
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2. FEAE] 2 Zo|E AR F4

el oF 045, 0.48, 183l 0.50mmgl WEAZA [PH]17a
-hydroxyprogesterone . 258 A 2 Rol= tAEAE9 TLC
ol e Ay, T, E; 283l By 59 EFEd3 dA5d (Fig. 3)
Areda5y AHdE F8 dAaesdEs = A, T, E =
HPLC-radiodetectorE A* GC-MSe| & HE s4=ATh. (Fig.
5-10.) Z8]al E;2 dAbE §%7}F vrol Radiodetectoroll A+ AHE5 A
& A RE GC-MSell &l &A= A (Fig. 7)
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Fig. 3. Autoradiograms. of steroid metabolites incubated with
[*H]17a-hydroxypregesterone frome greenling ovarian follicles at
three different oocyte diameter.. Four metabolites were separated
by thin layer chromatography developed with a benzene : acetone
(4:1) and benzene : ethyl acetate (4:1) solvent system. A;
Oocytes of 0.45 mm diameter. B; Oocytes of 0.48 mm diameter.
C; Oocytes of 0.50 mm diameter. A,, androstenedione; Ej,

estrone; E,, estradiol-173; T, testosterone.
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Fig. 4. Comparison of radioactivity on the TLC plate by digital
photo-stimulated luminescencs (PSL) autoradiography. A; Ovary
with oocyte of 0.45 mm diameter. B; Ovary with oocytes of 0.48
mm diameter. C; Ovary with oocytes of 0.50 mm diameter. 1;
fraction of T metabolite, 2; fraction of 17aP metabolite, 3;
fraction of E, metabolite, 4; fraction of A, metabolite, 5; fraction

of E1 metabolite.
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Fig. 9. Mass spectra of steroid metabolized by blacktip grouper.

Oocytes

identified as androstenedion (A4),

testosterone (T). A,

authentic Aj; B, metabolized As; C, authentic T; D, metabolized T.

Analytical conditions are summarized in table 4.
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Analytical conditions are summarized in table 4.
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Fig. 11. Radioactivities of steroid metabolites from [?H]17a-hydro-
xyprogesterone 1In -blacktip™ grouper oocytes. The percentage of
radioactivity associated with each isolated steroid was calculated
to the percentage of-total steroid recovered from HPLC. Values

are mean*SE. A4, androstenedione ; E;, estrone; Eo, estradiol-173; T,

testosterone.
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74 0.50 mme] FEAZoA F7FetT

dntzom el ATolFe ZH=ROE TE& AR flolA
testosterone (T)<> aromataseo| <J3] E,2 H3¥&= AFEHLZ
(Kagawa et el., 1982) WAl A GtH (gonadotropic hormone)2] 4k

ol
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o= ®oFE Ao=® Hixo g thFostier et al, 1983). &3t T+
aromatse®l ]3| E,= 2] Hgho] Fi3] o] Folxl Fol= dF o= H
HAga 4 A oY (Campbell et al.,, 1976), Fi5, Pagrus majore]
Wi 2 Rol= AR A= T7F obd Ejo] By tiAY] S8 A5
A2 g ®Baxo UAtk(Ohta et al, 2002). F=7],
Pseudolabrus — sieboldi®] E, A ZAZRAAE ECS=ZHH 178
—-hydrocysteroid dehydrogenase (178-HSD)ol <2J3] E.7} thAlH+=
Ao delA gthOhta et el, 2001). ¥ AFA A Fule] dR
Axe] A zol= tiAbE WSS AuE o, W Srbe] we T
AbEol F7tshE BAlol Ex8 Ak o] #Aste Zow Kol T7F of
Eio] EcthAte]l o AFEdR AzE Hojxint o)g Wit Ay= H
w# v, Hexagrammos otkii® 457 WAHE WAz A fully
vitellogenic stageZ7tA W74 F7}9k 34| estrogen?l E & E, BF &
7Vete Ao HuEd] gltkHwang et al., 2007). Wb &5 A
oA 17B-HSD, aromatase®] TdAFS FAlsteo] B3I Al A=E
el SAlel By o agustel 1 g tigh-dg s e
B oA Ao A androgen]l A,9F T o thAbEo] estrogen?l E.¢t
Erol wlal =74 ved AL &l & JUvh. Cardwell & Lildy
(199Dl ¢&H androgen HH A S oFolA 4 A&S
3l= Ao w A&t} androgense AlgSHH-ol A A EOE &

g dr=de dEAs

o
rg

O

o] BH)E %A-3dE= AT estrogen HHE

o

X
o

(Montero et al., 1995). Z18]al #HF&EA] androgens 2§25}
= o7l sg Y ofye, AAeAQ FEQ wde AH, <53
moptet FuAze] g Fa% oS h(Staub et al., 1997).
2 AFE FaEAE o] 0.50mmelFEAM XA A androgen?] tiAFEo] 7}
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T E2A0=E E o, estrogen®Z A3 HT= fully vitellogenicol A

&AL o7k AN ol Aedd e dgas o

AEAFNA ABAEE= A AEHEo=E 32 Fo|A progesterone]

17a20B21P 5o WRA X Higty HE

i‘—e
ro
—
-
o
[\]
O
™
e
I
L)
kl

F53+= A5+ % 28 (maturation inducing hormone;
MIH)e g Aggrti <4 x  vk(Canario and Scott, 1989;
Nagahama, 1997; Rocha and Reis-Henrique, 1998, 2000;
Pankhurst and Riple; 2000). 53|, 17a20BP+—=-¢1o¥} ol F{FE H|H3
71} AZFo]Fol A (Scott and Canario, 1992; Baek, 2008; Nagahama,
1997), 17a20B21P% Atlantic coaker;. spotted seatrout. 5¢] Tlojx}
o5 (Thomas and Trant, 1989; Patino and Thomas, 1990) 1¥]il
FolF (King et al.,, 1997; Rocha-and Reis—Henrique, 2000) %ol Al
MIHZ #-g3hchal Haigo] gle. Tejip guke] o] MIH &7 A<
Ao HE3h AEH G WEeA e AdAotk F AFdAM =

vitellogenesis ©AI - HEAM XL E Ao 2 AH5te] AL L 3212

< R 894 Gt A et EaE e dREAXE oY
o7 tAtE A= MIHE HPLC 3 GC-MSE 3l ZAMsfof &310=2

W75 071},
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V. 2 o

SutEle] W Ao APEE AHRoE S 2728 F1Er] ¢35

Had37d 0.45, 0.48 28131 0.50me] YWEA|Eo] HHAFIE X

© AEAe [PH]17a-hydroxyprogesterones #7}ale] uj kel <ict.
Kol

WeF ¥ owlFelst GRALERY AHROE ZEES FEde] iy

gk

)
)y
=
HU
©

b
d
=

A=2rE 789 (thin lay chromatography)E 3% Eg% tAEd S

=

igh performance liquid chromatography, Waters (HPLC)®} gas chro
-matography—mass  spectrometry (GC/MS)Z A3ttt $upg] 9
HEAEZA AAHE FQ AFHEZE-L androgens?! androstenedione
(A),9} testosterone (T)2 =, estrogens$! estradiol-178 (E»)¢} estro
ne(E)= 153t
o]59] YrFES 0.50mme] HEAIEMNA 0.45mm €} 0.48mme] A E|
Hls) Agh 22 STFSIAL Bast B2 BAS] A shesls &4l siglk w
o] Wk A4 FIE Eyot By ek o= 21 K] Av=42
< AJF obd Ei9l Bl Aziuolxint. aejar gHkele] tRAEE Ex%t E
o] gixkEe] FHAdhs 0.50mmellA e o] SkeEa AsdAR Holrks
Zo=Z A7t
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