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$ Bt H ik (Glutathione, GSH) A s 9 & £ = M fik4-F » & glutamate - cysteine &
glycine = BBk A BE A f8 Ak, » H 4 4 A2 31 % 2] v -glutamylcysteine synthetase (GCS) &
glutathione synthetase (GS)# 18 ATP 4k #8 & 8 % 44 4 1t & /& # & (Griffith, 1999; Lu,
1999) - GSH iz W LA A MB Y > W - HHAMAEYE BEGSHRES A
1~10mM B » mie-g i $4hFmae ¥ 45 GSH ;& & § 5i% 10 mM (Soltaninassab et al.,
2000) - GSH s & B & (GSH) &R S /LR (GSSC) B HM XG4 ARNAKESHELY
4B AL  thioFha aARB ALY 0 I AILE /1 (Sugiyama et al., 2000)
% f1 5 R4 64 A2 %15 A (Blaauboer, 1996) ~ iy R R BB A & REFMNALERRK
5 (Griffith, 1999) ~ 324 ¥ BB ey i 7 R &£ (Ly, 1999) ~ £ % & § & DNA &% »
PHFHEIL- I RIL28 24 REKER@HE » UWHEE LR BBEHIIRY
HeiE% - RA £mse(Wuetal, 1994) - @44 & E B4 ¥ 4 52 5 4E(Ibrahim,
1999) - £ GSH 8 # RE &2 EAsE T » XURFEALRABLER KA AR - &
#1 A & & » GSH 4 GST (glutathione S-transferase)® % #4tTF » TAF sb = Mk -F 52
sk R 497 (xenobiotics, Xe)&k 4 » 2 &KX % & ¥ (GSH-Xe) &9 /K /5 A2 4E /1 (Wormhoude et al.,
1999) » £ 144034 B KM+ 3L 3% hodk 4 38 5h &4 ik & (Teyssier et al., 2001; lersel et al.,
1999; Rahman et al., 1999) ; A LR A @ GSH T A FZ —EH ERAZ RAREA
e E  HFMABKAR LRSS EFACSHeroup) AN BRILIREGAT
WELEENAE RITHEBFREHA - $a%4 5 C-EHLEN - £/ A GSH
B .1t &8(glutathione peroxidase)#y % MAF W NG ALHBR » (M mfe £ A1LF
£ (Keppler, 1999; Rahman, 1999) - 3% % %28~ GSH 1o WM~ 21~ ChETHERK
CRFX - F_ABEK X &E  HIV # - B F 45 M %(Choi et al,, 2000;
Iwata-Ichikawa et al., 1999) - B 47 * ek K tmipta s ¥ GSHIRE TR AL E S E B F|
Bley—IBEE ) EsbiofT4iEN GSHRAENEFHER B EL -

AREGSH A4 mthmEEETY  —KRVAHAGCGCSEF—RFAHBEE CHAT
BHEL AASRRFATSIR GCS REH S B T4HEE b RALR A HIK
FLARALB - B4 - GSH 4 #8977 £ 7 F ¥ (Soltaninassab et al., 2000;Tsuboi. 1999; Cai
etal,1997) » rstz sh » GCS FMHE LB S HT AR BE bk B % - FARR
& 4 88 & 8 % ¥ (glucagon) % (Huang et al., 1998; Rahman et al., 1998; Cai et al., 1997)
o fH&E A F T £ 18 cAMP R\ N GSH 1 Z 5 5 R4 & PKA (protein kinase A)
PKC (protein kinase C) & CMK (Ca**/calmoduin-dependent kinase II )4 A & & {t GCS -
& # (%1% GCS ;&M (Sunetal.. 1996) - Mt 2 5b » 5B FP 48 Ao & % (phenylephrine) & do
% #a & % (vasopression)<, 7T i i& Ca™" / protein kinase C #9218 #p#] GCS ;&M » ®m &
16 GSH 4~ s (Goss et al., 1994) - Cai ¥ A(1995) &K1k tafe ¥ H R ML AR
¥ Aok & F R §16 T 2 #x(hydrocortisone)’ % R fm e M F R BIKF(HEE A 06X
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10° cell/cm® » &% B & 0.1x 10° cell/em?) » T2 A GCS &t » BEmEENARD
GSH iR & -

% B+ Ak &% &4 75 88 (glutathione S-transferases, GST) & 4 448 #& 82 ¥ % 4 Phase I
+ & & 48 ¥ 2 —(Cabelguenne et al., 2001; Dusinska et al., 2001) » €& —E# 48 F
ko Bdimer MK 2V A SHA S EMSPSRAANREAY AN Fh
G b o @B A5 A A K 52 2% (Rahman et al., 1999) « % %4 GST B o B #ds ¢ -
B4 A% AU $4 Br -+ Bk 5% #& #5 85 (placental form of GST, PGST) £ E ¥ M A lafe ¥ KRR ER
f& o e — A AT POGST BB ERTAR  LRE—RTLAHHmBLRE
s 1M A E@Bh % (Chenetal ,2001) » 5—Fd > N PGST £ % tape ¥ FrEE R
LERFAR Flio CRIFBANAH M T FEAE 605 4 $ Nakae etal,, 1998) -
BittafodofTHiEstREEEEHRLAR  ARATEFRTHRA -

AAMARARNLERF - EARTHKE  LEZRREA SHMGELY
o Bl ORAREATORE BHBAS MR P AE AL
B &R 0 AR A E FLBE &9 4 72 o 5 438 & % (Fafournoux et al., 2000) - x4 M &2 X
— Rl TAABIFEOIRREAL eV EAGRB I BEERRN A A& - 3F
SR E BASARFHAHKBERREMRAGH R MiE R AR 0E
(amino-acidemia)®¥ » $§ 3l Ae S HAE AR AR > A YR BT HIR K BREEALR
EAMEARALERMAELEBFHHEF—BARARYAE  AHSHEARG KRR
A7 B 4 4% 8 M 2K 8 74 449 2 4K % (Fafournoux et al., 2000) - f5]4v > Fafournoux % A
(1998)Ep 4 38 /£ A %8 HepG2 fm fathfo K RAF 4mfe ¥ » & 4] leucine # A 3% > TTH 4
IGFBP-1 &%, + {2 IGF- I 0 IGF-Tl &£ RAI R £ % ¥ » sLiBH 9 B45 & leucine 9%
Tk B IGFBP-1 % > £ IGFsAAM AR ER PHFE M A X -

AHF A8 AT 4w Bl 32 A R B] 455 £ A B (cysteine/methionine) /R B R F & A iwik &
4+ - ¥ 4B 8 & 4 55(dexamethasone)#y38 AR ¥ » BT S H ALK RERKREE - F
AR B & GEY GSHAE ~ GCS R PGST AR H%E -

FHAH LTk

e+ Sprague-Dawley X & &.(6~7 @#) B RHALLZE 4 TRIHEARHAR
ook o KIE P A B R & & 8(collagenase) i ik 5 8 41 X AT 4w fg(Wang et al,
1997) » s smBaiEn L L-15 AL #3854 & ¥(4 18 mM HEPES - 2.5% FBS(fetal
bovine serum) * 5 mg/L insulin * 5 mg/L transferrin * 1 g/L galactose >+ 1 puM/L
dexamethasone * 100,000 U/L » 100 mg/L streptomycin * 5Sug/L Na;SeO; * pH 7.6 ) » &3t
Ampd Rapfidt aAReERIREAREAS—E45 0585 EmE
AoHEmkm e & 4 [ HERME  wEBERTH 25 % FBS 2L 02 %



BSA(bovine serum albumin)# £, » 32 & R RS HAABREST AHREE > a3 5 1.0
mM L-cysteine + 1.0 mM L-methionine (.E.% L-15 medium #5iR & & & A48 A,
HSAA) & 0.1 mM L-cysteine + 0.1 mM L-methionine ({&& 5% £ 4884, LSAA) ; &
SAA & $h » HSAA 8 LSAA 4 it % 4% insulin & dexamethasone Zs v 2 F & % & +Ins
48 ~ +Dex 4R ¥ R s Aota(-Ins-Dex - control)4g » 28 #4526 4(2x3) HFERR#K—
R38R 0 35 HI% 24h ~ 72h ~ 96h & 144h 4 5B AL

B GSH/GSSG ;& /& : 32 4% %M1 14 PBS(phosphate buffered saline)i¥ it ™
%+ A 1 ml(4 2.5 mM phenanthroline / 0.5 mM BHT) 5% PCA(perchloric acid)/z#& °
B 4 8% % Ao A iodoacetic acid ;& & ' i 5 potassium bicarbonate F Fu 0 2,4 -
dinitro-fluorobenzen 88 &, % B 5T #| i HPLC 447 (Reed et al., 1980) -

BEEEM M BRI ARE @B AU PBS Fikmie =R o 0.5mL 10 mM
potassium phosphate buffer, pH 7.4. &8 4=jg ° MR A SRBECR BB Y
& » GCS B % 5% M4k 4% Seelig and Meister (1985)% & % 7= 8 & - GST & PGST B¢ %%
V4% 4% Habig and Jakoby (1974)% & ¥ i B & -

GCS #nfai&E %4 : sfuA 1 mL Trizol reagent 4& BUAT #m f2 RNA » & 3k GCS #i 8k A+
5|2xt+3] FB5# A RT-PCR ¥ DNA & Tk A K RE 0 Fsit PCR 2 #EA
pET32a H 2+ » Mk iEA IMI09 fmfe & 5474 » 18 K14 /7658 & &) T 2 DNA A1 A
18 % 5 14 ABI PRIUSM™Cycle sequencing kit 58 3245 8 4 7| & 5 E5k i s 32 B3R Y
pET322 H #iE A £ BL2I(DE3)%mfe ¥ » £ X 2 mM isopropyl-D-thiogalactpyranoside
%55 G &5 & Ni-metal column it/ Ea@ T RETHXEHARLFHRAFZLR
B R FNAE R EHEERERE R

BaB APz W B—HhARETES T (Sug) ' GCS & PGST #3414 8% &
10% SDS-polyacrylamide gels F 160 k45 BB F /7 &k - 2 E R B H F 38 7% (Western
blotting) (Tombin et al., 1979)4#% % & & & 67 £ PVDF B £ K& X & % gEMMEE
CEE

mRNA & 3.2 45# © 14 TRIzol reagent & B A 4= 2 Total RNA - BEHEELREFE
RNA (20 pg)# - % % § 5 (agarose) & k%% » #% Total RNA 4 fp £ 5 b sk 4 B
(Hybond™-N+) b » 2 % 0 3t % 2 % & (Northern blo) £ FAH# X R H X K A&
(prehybridization & hybridization) » #| o *’P-dCTP #2 &% + % # mRNA Z &R -



BERETR

AR

ik ER e F oA RA(-)REBEEHAT AT ARAME —) ()0 FHE
RAriE(B =) BITHER B A~ BFRAERS GCS Fh CREATFR KR Z (B — A)
MARER TR FITRRILEMFER BB TORNS SESBEEHAE
BEAR-HK(E— B) FMHERENTHARNAFRELBE = A FARESS
BREHERGCS FHwE —_BFT WE&ETEALERGCS EHA LA IR EMTERS
FRREMET TR276T psarmiFEG A ERENATERBA K -

Y =R

a8 R RIEZLSRERNBRESTAARGREARTY £ ReYL4AH
Bl Sk 2adigai MEIERBERR L FORBEATHAN
BAiTmiat) 60% (B=) EMNTRARARIZEHALLRT  MBERK -

B GSHIRE :

BMAZBMEOHBITLEELR  EAHA R AMUS BHe GSH Al 4£ HSAA
#1 LSAA sn k64T 2RAMBER » HSAA BN GSH AE# E | R4 EPAEAR
LSAA 4% 2] % 3 X% HSAA /A GSH R E T & LSAA 44 ¢y | 1%, & tafe ) GSH
REMPAZREHEA > B3I REHNKE MERFTHRE @) ZNFR LA
A1 Dex REABEHEHAN GSH RE » £ 2 4 HSAA & LSAA 24T » +Dex
a4y GSH R B 3487+Ins 42 & control 48 » B F 4 X 8585 % /&7 #1183 18(P<0.05) -
f+Ins 48 & control 48 &34 & 4 HSAA & LSAA 24 F &4l GSH 4 &35388 % £
2o

BN GSSG R E -

B GSSG #9 R E 1S GSH 4 R 484 » HSAA %44 GSSG 4 THIBA S
LSAA 4a(B 5) - HSAA 42898/ GSSG R E 4% 6 R AR ¥k /m » LSAA a8 88
MGSSGRERIL  AIRM=ZREN LA FI3XREHNRGE > MERKTH - 21
BREFHAFAMELTSEORAE RN GSHRE Ry R4 > K& Z+Ins
s control A5 +Dex 42 * A ¥ 6 X% » +Ins 48 88 % & 7 +Dex 4 (P<0.05) -

BEEEME S

GCS: &atmpt GCS FHE XN RISAMMRREEN » B 6 RABEEHAR
MAEATape - (HSAA 4248 215.86+20.44 1 164.931.47, n=12 ; LSAA @8] 4 215.86
+20.44 $1 181.37%+30.49,n=12) > £ 2 AR L E(B <)’ Ins & Dex # GCS iEtt 4 &



WE-

GST : s CDNB A % % o5 rrBl 38 £/ Mo B £ A7~ » LSAA @) GST E1t
%7 HSAA 4 % 3 R85 HSAA 81 LSAA a8 /5 M5 %) & 1410.62+203.41 (n=12)
1 1869.49£264.02 (n=12) » 324 #AR » HSAA 48 GST /M 4@ L EE12 THaK
Mo 12 LSAA 42 GST MR A ZRZHEH » B3I REHKS  MEEHTH -
P TR R  HSAA At T B R AR EFAME > @ LSAA Bty T AR AR A
¥ 4 X1 » A control %288 B8 +Dex % & +Ins 4(P<0.05) -

PGST : > 7 1A CDNB % % % s » #4115 X ethacrynic acid & % G £+ # PGST # 47
BEEMN BRBEF(BN): &8 PGST EH AN RIS A - YRR 3%
momigR BB EERERULSAA BEN HSAA 8 £ 3 RFRHAEE» M5
612.79+132.03 (n=12)#2 707.13£116.66 (n=12) - tLb & {5 B F 2B » K HSAA &
LSAA 48 » #1B a8 EEMnySN+ins BR+Dex A B ¥ 6 RGEBAE LA AR
(P<0.05) -

EAQRERRTH

GCS:GCS Za B A#RMUEFAGCS FMiafl» 8 GCS BT RRAX
KA ESEMER(BA) SRS FB AL MM LSAA a4 GCS
EEEASENEZAHSAA G BEXRBREE - ZN Ins L Dex  HGCSEEE X
RABLE -

PGST : #1 PGST ;& #1ttaft > #3574 LSAA R HSAA 32 (4T > St
PGST & &a T ARAENKIGAIE LM F R MEM(E+) B LSAA @4 PGST
FEE ARG HSAA 2 - 27 Ins 8 Dex 4% & - R4 HSAA 8 & LSAA 4 -
£ TH B +Dex 48y PGST & @ § 167 control 48 &R +Ins 48 » B+~ F AR 8 & d 84
#PGSTREGHhAR KRG EHPCST ZEE X ARAEBAER -

mRNA &R 54 -

GCS A PGSTmRNA Y A RAZ B HARERXR— K » &4 GCS mRNA & R347n
F1IREIPIREAVAE ELSAA ARV EERAZF(B+—) £7 PGST mRNA
W &R B & 43 REOE R Mk 3% B4k 49 LSAA 42 mRNA 48 # HSAA a5 (B +—)-
ERNITREXAAwE + A7~ » A% HSAA @4 & LSAA 4 » +Dex # PGST mRNA
AN +Ins 8 0 2N GCSmMRNA &R AL LE -
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A. —— (control)
1.5
—O— (+Ins)
g L2
% —&— (+Dex)
g 0.9
EE
=
g 0.3
=
O - ot wme s o s s
0 1 2 3 4 3 6
Time (days)
B. —&— (control)
—0— (+Ins)
—a— (+Dex)

0.3

Total Protein (mg/plate)

Time (days)

B= BEF FARAALGHARRCHRAARRE TH@EE T4
ELHE -
HERUFE TR E £ £~ (means£SD, n=4) °
A. 1.0 mM Met + 1.0 mM Cys (HSAA)

B. 0.1 mM Met + 0.1 mM Cys (LSAA)
control: & XA B & % (insulin) & ¥ A A & & & &% (dexamethasone) & 32
+Ins:1.4 pM insulin

+Dex:1.0 uM dexamethasone
*ME 0 Rk 0 BBEE £ B(P<0.05) -



A. —e— (control)
—J— (+Ins)

—a&— (+Dex)

GSH

w
>» 4

0 1 2 3 4
Time (days)
B. —e— (control)
80
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‘S 60
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©
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1=

E

Time (days)

B -BREF PARIKREHEARFSMARBMRETHENERYH

MERSEZIHE -
HR A4 E AR R £ & R (means*ESD, n=4) -
A. 1.0 mM Met + 1.0 mM Cys (HSAA)
B. 0.1 mM Met + 0.1 mM Cys (LSAA)
control: k& 14 B & # (insulin) & ¥ A 8K & & & 8%2(dexamethasone) & 2
+Ins:1.4 uM insulin

+Dex:1.0 uM dexamethasone

ab A8 BB T & @k AH R R4 HRAEETABEE £ E(P<0.05) -
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A. —&— (control)
18
— =0 (+Ins)
= a
D
= ab—a— (4Dex)
D S
5] [o%
8B @
=,
)
=3
5
0 1 2 3 4 3 6
Time (days)
B. —— (Control)
8
= —0— (+Ins)
5 6
) o —a— (+Dex)
9] =~ 4
-
~
)
1=
E

Time (days)

BE -BEF FARAKATEARRSHRAAMRETHREN AN
REKREZZVE -
HERUFHEERER E & (meansESD, n=4) -
A. 1.0 mM Met + 1.0 mM Cys (HSAA)
B. 0.1 mM Met + 0.1 mM Cys (LSAA)
control: & sA B & # (insulin) & F % 8 & & & &% (dexamethasone) & 32
+Ins:1.4 pM insulin

+Dex:1.0 uM dexamethasone
abc BRI T - Sl E RBMRE AT ABAE £ R (P<0.05) -



15

A.
—&— (control)
300 -
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=
> 200 ~—&— (+Dex)
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w
)
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0 A —— — o e
0 1 2 3 4 5 6
Time (days)
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il —0— (+Ins)
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< —a— (+Dew)
-+
=200 (+Dex

GCS Activi

(&1
(=]
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Time (days)

=
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o

BN - BEF FARMOUKRTEARESHAASLESE FHmi GCS &
M2 B o

B R U E AR £ £ & T (means*SD, n=4) o
U: nmol NADH/min/mg protein

A. 1.0 mM Met + 1.0 mM Cys (HSAA)

B. 0.1 mM Met + 0.1 mM Cys (LSAA)

control: & LA A% & # (insulin) & ¥ A A% & & 4 8% (dexamethasone) & 32
+Ins:1.4 pM insulin

+Dex:1.0 uM dexamethasone
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