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ABSTRACT

Changes of plasma vitellogenin (VTG) and glutamate pyruvate transaminase (GPT) were examined for
determining whether hepatocyte was damaged during the process of VTG induction in the juvenile rockfish,
Sebastes schlegeli exposed to exogenous estrogen (estradiol—17f3, Ez). Rockfishes were intraperitoneally injec-
ted with E; (5 mg/kg B.W.) in 70% ethanol and plasma sampling were extracted at 0, 1, 3, 6, 9, 12, 15 days af-
ter E; administration. VTG and GPT were then analyzed by SDS-PAGE and Reitman-Frankel method, res-
pectively. VTG band was detected at a molecular weight position of 175 kDa on Day 3 after E; administration.

This band became more distinct at 6 days, but its was gradually thinned with time-course, and not detected at

15 days. GPT was suddenly increased at 1 days after E; administration and highest GPT was detected at 3

days. However, GPT was gradually decreased with time—course as the change of VTG. These results suggest
that the process of VTG induction by exogenous E; damage to hepatocyte, and plasma GPT was temporarily

increased in the juvenile rockfish.
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WEH A 717l lel Fo8 98 I3 (Wal-
lace, 1985; Mommsen and Walsh, 1988) ¥4l o}l
2} A HellA] vt A 2] EA)7)e] o SFAd R
o2 A4EE W8 Al Al (vitellogenin, VIG)
9] A& fUstet (Hara et al., 1993; Hwang et al.,
2000). #Zel= VIG 4 AL &3)7] 943 &+
A9 AFE Y3 niAds R $£RE Bl
=&2AA A9F oz VIG AL L4712 sl
oo (James et al., 1987; Hwang et al., 2000; Nakao
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et al., 2002), =3t Ex9} fAE S-S 3 Widw) &
o} &= (endocrine disrupting compounds, EDCg)el]
M= fks]o], EDCs ol Hgt Q&S 7
22 % A} (Sumpter and Jobling, 1995; Toppari
et al., 1995; Hwang, 2002).

Exx ZHHE el VIG $38 3 A 24
2 8 £ol] £2)3}= estrogen receptor (ER)2} A ¥
s, ER mRNA ¥ E,-ERe] ZAIFAE 277
o} (Flouriot et al., 1996; Pakdel et al., 1997). ©]2] 3t
HAol A5 A AdHez FAFHAA
Ey7} ofe} Q193 2l By o] 23 o] Foid 73
. VIG ¢ A% B9 52 7z 44
A & o] A Aoz Alald ¥ Al
&A44] glutamate pyruvate transaminase (GPT)¥&= 7}
Az7F AAFHAY B4 =25 UE o S,
A 2] £4& Adshs A&2 AH-EIo(Raci-
cot et al., 1975; Vedel et al., 1998).

uj2tr, 23| 8-, Sebastes schlegeli X017} )4l
A Byl &3 VTGS 4% o 727 44
o 83 W GPTE: 371 Aejn. ¥ dA7oA
A Bl =39 23)ESS VTG #4 =}
Aol MM Zell w|XE deE 2A] A I
W VTGe} GPT| A A wze =8l

Mz gy

Aol AHEE AFE PN 2T
Aol A AREE)2 A o 50g9] RS =89,
Sebastes schlegeli© 24 2134} Ao tJgF =4
7b 9 A AAE ARSssT Azt
°F 18°Ce ¢ A3 /4 AR5z el
A A o] stz on AFY 77HE AR F
F3HA skt

1. B9 Fof ¥ @EE

Algle]e] E7}e] 70% ethanolel) 4-3]& E,(5mg/
kg BW)E 341 £0,1,3,6,9, 129 1520 2
7] o2 3niE]9] oFEiE AL AANAH
N e] & #3= 2-phenoxyethanolol] v} A)1F] o] F
o] ma}s e heparin-Na (25,000 LU., F9A)2h)
£ A 134 FAIE A3

APy FNYL 1275t Aol At F 4°C
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oA 2417+ HAAZ B 6,000 pmell A SR
94 Feld WAe wosigen ¥R gge
~20°CollA Y=xn £ 39 o]\ VTGS GPT
Be zAakc

2. euiEe WY U HIYS

A ) gzl k-2 bovine serum albumin (BSA)
€ EF o7 coommassie brilliant blue (CBB) G-
2508 A}8-3F Bradford (1976)2] v o g o]Fo]
At

g ] <hilA-2 Laemmli (1970)2] upbgel] ¢
3 5~20% sodium dodecyl sulfate (SDS) polyacryl-
amide gel electrophoresis (PAGE)E o] 83} 1A
sk A 0.5 ul (A 16~25 ug)S sample
buffer (0.175 M Tris—-HCI, 8 M urea, 1% SDS % 0.5
% 2-mercaptoethanol, pH 7.4) 5 ulel| &3k &,
100°Cel| A 387 7}da] &sA)# SDS-PAGES
o] 43l 30mA® &£==2 ¥es ¥, 0.25% coo-
massie brilliant blue G-2502.2 1A]7} £} 9438}
A} VIGE Bar] 5] 149 =5 whija
2] Bz}ekL carbonic anhydrase (MW 29,000), oval-
bumin (45,000), bovine serum albumin (66,000),
phosphorylase b (97,400), -galactosidase (116,000)
2 myosin (205,000)% A1-&-3lg .

3. §% VTGt GPTe w3}

23 &2e] g3 ) VIG 2 4 A5 A)7]0)
SDS-PAGESIA veht W3 So] ¥4 whula
Q] 175kDa®] Wi=2 i3y

g2 W GPTE Reitman-Frankel®] ¥p-& o) 4
&} kit (Asan Pharm. Co.)2. &3)3}9en, o] kit
TEIJAE A, 7]-N, A 5l 4N NaOH
Sdg 3 ok AY ubg-E 73] A3}
=, 71Ae] 1mlE 37°CellA 5E7F Wx]3 & E&
Fo8k 23 g 3 0.2mlE 78l 37°Cell
A 3087 wFx|ska, AN 1ml Hobs A &
gHaic). 208 Zoll 0.4 N NaOH 10 mlE #Hr}sled
10E7F ¥lx)8 o}2 505 nmollA] 2542 YRz
w2 23 (DR/M000, HACH)S %, 223414
Ao 2nE 44D ZEINE ol43k GPTE
21350,
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Ex& 58 2382 g 09} 1d4 B
o]z oFl 175 kDael| §44& 7M1 VIG =7}
3dA AZAEYS (Fig. 1). o] VIG H=2] g4
< 694 oS B JepATE Alzte] A
45 522, 1594+ =g U4 4 g
(Fig. 1). 23] &9 A ] GPT: Fo 19A4R
B F43] 3718 394 X E vepllot A
Zhe] A5 A Ftad] 1594 E 5 A
2k 743l (Fig. 2).

Ex2} #}st7z4]e] u)&sl ERS} Ayste] et
A VTG F4& i3k Aoz g 4-
nonylphenol (4-NP) (Arukwe et al., 2000)0] 43
Y X), Platichthys flesusd|A VTGS 4% o, 7¢
M E7} £435e] 3 W GPT7}F Aoz 34
3 2718t Aoz R =3 9 o) (Christensen et
al., 1999). =3}, Hwang 5 (2002)% 1003} 200 (mg/
kg)e] 4-NPE Fof 3} 23| &AM o 1)
3 €3 v GPT7 43 F7hske Aoz vy

(kDa)
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Fig. 1. SDS-PAGE of E>-administered juvenile rockfish,
showing the expression of VTG bands (arrowhead).
Lane 1: control; Lane 2: 1 days after administration;
Lane 3: 3 days after administration; Lane 4: 6 days
after administration; Lane 5: 9 days after administ-
ration; Lane 6: 12 days after administration; Lane 7:
15 days after administration.
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Fig. 2. Temporal changes of GPT in the plasma of E;-ad-
ministered juvenile rockfish. Point represent the me-
an of three determinations. Error bars are omitted.

et & dFNME ExE 543 2u| &y
VTG GPT7} §43%] Z718he wlsedt A7) o
eEPtA|gl VTGS GPT7) Alzbdes 2. 7o) 2t
o] & YehT VIGE] 7ol 38A ol #2=|o]
644 F43] FU1a F Fade A el
2|5k, GPTE] 73$-oll = 1ol FA3] Z718 344
of HAE Jepd Fol sl AE el
Ak VTG A2 A Z oM ERS VTG
mRNA®S] &A o] I3} (Pakdel et al., 1997) Al
Az, FANEeI] AL ool AIHE Erg
7K 9 19 $o ER¢} VIG mRNA7} 23
= 7oz X 3¥ 3 (Flouriot ef al., 1996; Hwang,
2001) ok, VTGS Zgol 2~392 Aol
SDS-PAGE®|A "H=g & 4 gloh(Kwon et
al., 1993; Hwang, 2001).

27} W $oi9 B} A% WolA albumine]i}
sieroid A% WA Aghs) wHA B oz
THEE o] d&o] Exjsl= ERS} A F, AAL
(transcription)®} ¥ 9 (translation) 94 & A=A
VTG~7} A5l (Flouriot et al., 1996; Pakdel et al.,
1997). WA, iR Eb Hze] AYHom
gL n) A= FA = VIG §4 9 718 AsjeA)
Q) ER DA 2, 2 2o ARAe= nx: G
YA VIG7} 84 BEsAAE Had) A
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74 zol7t & Aoz AlgHH. o] 7 o] VIGS}
GPT7} AIZHH ez Z - 7H8 zbolE Hepll: 3}
o] dlez A7tE ). 3429k GPT7L 394
o] VIG7} 6dR| F43] F71gez 94 E,
9] VTG #ds) oz i 7R 3de] 228
e RS u)shs A2 olvh AY whgA 3d
9 Aoz 2AH7] dEL2, GPT7} 4 o]}
SYA7A] A3 271 & o= S Ao|d. =i,
T 22 &4 GPT ¥% ol #lol il A+
AR BHE AR 4 glevt (Hwang et al.,
2000), 3 AFAME A FA o] A JEk
7] dgtom o2 AR Eel 2dte f
WEE VIG =9 - o] F3% g o
UK

AF7HA elFell slel Ex8] WRu)H 7)ol 3
g A= ARSolv #E7L A 2eAl oRwE
FAog g dF7} o] FA (Flouriot et al.,
1996; Hwang et al., 2000), sjAke] 72 o]-§-3=v]
Aol B2 FAI-e] AR L Foll 3o} At
Foll g VIG 345 {44 78 & @7] d&o)
SDS-PAGES|A VIG *l=% A #<ls}r] o
o= Zlolth B dFelMe 28] A A&
71ell Yehb= 43 So] Al 175kDad] W
=8 VIGR AMg3lgen, o] W=l F - 3he] B
Fo F FA3) Wse Aoz Bol 2IEHY
VIG =7t 843 7oz fdld. o5 =
A9 Ex& A7 FRAN gl A 2l oFell M
5~TA7A] VTG e} Z7ksh= Aoz x|z
9l.om (Kwon et al., 1993; Hwang, 2001), 2 o F-oj]
M= 64A 175kDas] W=7} B % 738t vehd,
o] Wier} VIGeh= A& g4l 3hil 11 4= 9]
At
ol o] Astzne =& AHE elA
VTG ##& A% A E9 352 H=xE
A H oz EAAFlew, o]z <l A W GPT
7t 371 Aoz Alado

+ 4
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AMAAA oAFoln NG Tz ZAA
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Q1A estrogen (estradiol-17B, Ex)oll &= o] Q1)
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Moz VIGe] §44 d, A 27t YA ez &
AHE Ag ADs] fAstd IF A VIGs
GPT®] 7A|A w%o| SDS-PAGE¢} Reitman-
Frankel 9ol o8] 247 ZAHQS B 5o ¥,
23 &2t HAeA 09 197 vehtA] ook
d VIG =7} 394 175kDag] $1A]el|A 3=
Aem, 644 VIG et oS 34 Jehd
A Azl ARGeF gad 15UAE =g
3} 4 U= GPTE E: o 194 RE 37
3 27131 394 A1 e 4AE deplac
S}A%k, GPTE. VTG #i3}s} vlsshA| Alzbe] 7
4% A Bas) 15YAE B 5o A3 sl
Azt

o]4de] A <A E} VIG fEatAelA
A EE 448 ¥4 GPT7h QAH ez 2713
o AL AAH.
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