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o= (nonsteroidal antiinflammatory drug, NSAID)=Z
o}

SHYEHA o] FoIA L itk NSAIDS &3t utgz= F
cyclooxygnease (COX) GAE F3liA dojdtty L&A
ot J2v NSAIDE COX YA|o} oA ot f-4)
g WA AN FaasE d § ok HId Eling
COX el wdo] A ¢lal ok ps3 T A& st
A EF2 HCT-1160] NSAIDE Fojsle], A ZAEAS
2 XSS JAse 2948 e AZE
NSAID-activated gene (NAG-1)& MEA 244t 97
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A3} NAG-12 placental transforming growth
factor beta, macrophage inhibitory cytokine 1 (MIC-1), bone
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Study on the Function of NAG-1 in Hepatocellular and Gastric
Carcinoma Cells

Department of Pathology, Dongguk Universtity College of Medicine, Kyungiju, Korea

Background : Nonsteroidal anti-inflammatory drug activated gene (NAG-1) has proapoptotic
activities in the colon and also in gastric cancer cells that lack any endogenous COX-2 expres-
sion. Recent studies have suggested that the proa- poptotic activity of NAG-1 is cell type spe-
cific. | investigated the cell proliferation, invasiveness and apoptosis in Hep3B cells and SNU719
cells by determining the different expression levels of NAG-1. In addition, | examined the gene
profile in the Hep3B cells that have a stable expression of NAG-1. Methods : SNU719 cells
and several clones of Hep3B cells with a stable expression of NAG-1 were used. | reduced the
expression level of NAG-1 via the RNAi method. An Agilent Human 22k microarray was used
for studying the gene profile in Hep3B cells that had a stable expression of NAG-1. Results :
The expression level of NAG-1 did not influence apoptosis, cell proliferation and invasiveness
in Hep3B cells. There was no correlation between the reduction of the endogenous NAG-1
expression and cell proliferation, including invasiveness, in the SNU719 cells. However, a
knocked-down NAG-1 expression protected against apoptosis in the SNU719 cells. The mic-
roarray analysis results showed that 0.25% (58/22,575) of the genes were induced or repress-
ed more than three fold in the Hep3B cells that had a stable expression of NAG-1. Conclu-
sions : Proapoptotic activity of NAG-1 is found in gastric cancer cells, but not in hepatocellu-

Key Words : NAG-1; Cancer cell lines; Apoptosis; Proliferation; Invasiveness

morphogenic protein®} 72 §AAYo] Z=HEASH, trans-
forming growth factor-beta (TGF-beta) AEdl &3l=
AR RS A IJY’ TGF-beta ALY FAA= AT
F71 F Gl $710 FE Agste] THAMEY s A
MEARAE 248k E37F A NAG-12 thgA 2o
A8 oft COX-27F A HEEA e A E(SNU601)
ol & sulindac sulfideo] &t A EAFHA} B oA death re-
ceptor-4 (DR-4) % DR-5 W&} d#ste] Fos 445 ¢
oy By Eny Hdols NAG-13 22§44 MIC-19]
Q1 AEFQ SNU2169] Faes S7HIZITE Bt
3, o] 7] YA Ze A WA NAG-19] wrdo] #EH ]
om 7HF AEFME NAG-10] AEAGAL] FolsiA] &
EOE HIE YA ol @ ArAsE NAG-19 75
M ES] TRl A T F dthe AS AlARE
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wpEba] oWl ApelAE 7HE MEFQ Hep3B9h WiQlA
NAG-1& Wdsle A% AEF SNUT19E AEste] NAG-
19] e Ao mE AEAEAL AEAGT T3 A XS
5o WalE AWET NAG-1 g w2 iz @)
Hels ARele] 7HE 2 A ZAA NAG-19] ks 7]5%
oobr 72} g,

HIZOHSS 2 Al

Sk MZF 2ol 19t M ZF(SNU601, 668, 719, MK-
N28) & 7+ Al EZF<1 Hep3BE T3t 7k5¢ 37°C ¢ 5%
COy vj%F7] WellA 10% -8 A(fetal bovine serum, FBS) #}
gentamycin (10 ug/mL)°] £} & RPMI 1640 HjAZ )
Fatdch

NAG-12 L8sh= Hep3B MEZE &

Lipofectamine 2000 (Life Technologies Inc, CA, USA)
S o183t pcDNA31el F29=0] = NAG-1 cDNA
(gift from Dr. Baek, University of Tennessee) 2} NAG-I
cDNA7} 91 pcDNA31E Hep3B Ao A4stdet 1 4
He Qokld g 2k 6 welldl AZUHET} 0% H=
d o DNA 4 pgs A} $8Ho] 5o A B Alxnf
o 250 pLZ 3ABIL 22 WA 250 uL2 SAE 10 uL
9] lipofectamine 20003 41014 A4 207 WHGAIA T
5 Aol Adshal 24A17k0] A & FAAPE AFH R
AYE AEZE Mesl7] 93k geneticin (Life Technologies
Inc.) 600 pg/mL< 2197+ Fejalgith 18 ke Al9s)4]
(limited dilution) H.Z NAG-1& @¥sl= FEES HY3s}

AT

ol

P

o]}

NAG-1 siRNAS 0|88t NAG-1 28 A

r

NAG-19 At 279 siRNAZS Bioneer 3JAl 9|5}
AL,

NAG-I°
sense 5-ACA UGC ACG CGC AGA UCA A-3
antisense 3-UGU ACG UGC GCG UCU AGU U-5
T
sense 5-CCU ACG CCA CCA AUU UCG U-3
antisense 3-GGA UGC GGU GGU UAA AGC A-5
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Lipofectamine 2000 (Life Technologies Inc)& ©]-&3}o]
ook M| EF SNUTI99 X&EHOZ NAG-1S wHdsl= 7k
A £ Hep3B 29 A4t

S|

Mzags =4

olr
A

Boyden chamber M-S ©]-£3} collagen-based cell invasion
chamber (24 well, Chemicon, Temecula, CA, USA)E AL
atod THAEY A& Y& WU AF T 1.25%
1054132/025 mL (B wiA) S YL ofelE: F7bell= 10%
9] 80| Bof gl Wl¥d 05 mLE ¥ 37CY 5% CO,
Wi 7] Woll A 24417 v ekatgier. 2o §1%] e AlZE Al
A%t 3 A 2K(Chemicon) &2 T} o}g) &l gl= AZE 4
Ak 18 o AEFE P (Chemicon) 02 A4 ok

229 F 560 nmol N FHEES 2Ha9l,
H.0: 0 & MZEXIZEAl =8

o] gl MANA Y2 MZ H0.E 0, 05 mM, 1
mM, 2 mM, 4 mM, 8 mMA 2A17F Zot vkSAI7] H Lk
HiR el A 24A17F SR wiketitt 18 the frAlE £A7IE
subGlell &ah= XS £&5 FA8%E 4 mM7HE 55
OEA O Z qubGldl| Lal= A F7) 271t 8 mMol)
HE stk e 4 mM] HO0.Z ag Al E3d] ut
NAM FAE BA71E subGlel] &al= AE9 4
%0 mM2 HO.Wl subGloll &3h= AE] 5
7} B &S HNE w st

S|

M Z=SA| 2S)

olr
A

5-bromo-2/-deoxyuridine labeling detection kit (Roche
Applied Science, Mannheim, Germany)< ©|-23&}] 370 nm
AN BeEEE 24,

o1& T
Western blot

IE W E B g AA(Roche Applied Science) 7}
o] e 4C &8 #FA[1% Triton X-100, 150 mM

of ¥ d& FollA 607 HHEAIZ § 4C A 14,000 rpm
Z3lo] BCAW (Pierce,
Rockford, IL, USA)S.Z why S Ssksih 40 pgel
NS sample buffer [125 mM Tris-HCl (pH 6.8), 4%
SDS, 5% 2-mercaptoethanol, 20% glycerol 0.05% brom-
phenol blue]oll B 95CoA 57+ #<1 $ 12% SDS-poly-
acrylamide gelollA] A719-5AIFA . Nitrocellulose membrane
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(Bio-Rad Laboratroies, Inc., CA, USA)el transfer A]7] &
5% skim milk (in TBS-0.05% Tween 20)Z 2204 1A]
ZF &9 H5o] ¥ At 4T olA 18A17F F9F YAt 7
Ao}k - ZATE TBS-0.05% Tween 2002 A|H3 3 o)z}
A2 1A 59 uHSAIZ] the TBS-0.05% Tween 2022
M A38}3 chemiluminescence reagent (Pierce) 2 WHA31Y &
Fersinh Afel AHEE AR A= NAG-1 (15 pg/mlL.
Upstate, Charlottesville, VA, USA), caspase-3 (1:500, Up-
state), PCNA (1:200, Santa Cruz Biotechnology, Inc., CA,
USA) cyclin D1 (Santa Cruz Biotechnology, Inc.) 183
beta-actin (Santa Cruz Biotechnology, Inc.) o]t}

cDNA microarray &M

RNA 3% kit (Sigma Chemical Co, MO, USA)E °]¢
3l NAG-1S &2 02 wsly 9= Hep3B 223 t)%
T Hep3B M2 4 2+7F RNAE ¥53¢ § Digital Genomics
(Seoul, Korea)o B415 9)g)3t9it; S wao] 3u] o)A
Zol7k s 3 AE NAG-19l ol L& o] gl 93
HE f AR dE,

sH

Jon

I =

A

AFe Hg+EFHAZE FASFNT, Kruskal Wallis test
% Mann-Whitney testE A28t pgto] 0.05 olael 745
EATHOZ st AoZ Bt

NAG-LIES  we o= == -~ — " SS
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SR Stable cell clones
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Fig. 1. Apoptosis and praoliferation of the Hep3B cells with stable
expression of NAG-1. (A) Western blot analysis of NAG-1 and
caspase 3. Forty ug of protein was separated by 12% SDS-poly-
acrylamide gel electrophoresis and transferred to a nitrocellulose
membrane. (B) the measurement of subG1 polulation by flow
cytometry in mock, N1 clones and N6 clones. (C) Western blot
analysis of PCNA and cyclin D1, 40 ug of protein was separated
by 12% SDS-polyacrylamide gel electrophoresis and transferred
to a nitrocellulose membrane. The bottom represents beta actin,
which was used a loading control.
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Hep3B MIZFMM NAG-12| A|EH HHOZ Qlst M=

KIEAL MERESH MEZSASS] HE}

Geneticing $3}] NAG-1S 74314 ¢ 8+ Hep3B &
2 79t thEst AES vieA wdete S8 e gHet
AtHFig. 1A). MZAEARE £41517] 918 NAG-1& 75
s Z2(N1) 3 NAG-1 @lo] njokst 22(N6)S A
ato] Al —Erﬁﬂf—_ subGlell S0} Sl AEE B4kt
NAG-19] @8 #5u @ Aw9l subGlel & £
T Atolol= FHaA7E YIAtH(Fig. 1B). Western blot ZA
ol A procaspase-32] ¥&o] NAG-1 @dly} dAdste 7H4s)

] Ston ZASHE caspase-3 HHo] HEEA UrHFig.

A). AZZE S AEZA5S NAG-1 38§51 i 4
_1_9} AAA 7T SIATH Table 1), Western blot ZAAMIAE
NAG-1 2389 W} cyclin D13} PCNA W&o #W3l7b Vet
WA ektk(Fig. 1C).

XISH2=E NAG-10| L&E|= Hep3B MZEF0 NAG
siRNAE 0|28t NAG-1 & A0 L2 A‘IlE’._é.'Er%J_'—}

MEZSAS ZAL

NAG-1& 7sHA 2dsls N1 Z244 NAG-19] siRNA
40 nM< AIBIAL 24A17 & NAG-19] B ARSI H]
Eo] sRNAES 443 SANZ I N1 F29 H]3le] NAG-
19] siRNAE A3t A E(NAG-1-Nl-specific siRNA)ol|A

Table 1. Invasiveness and proliferation of mock and Hep3B-
NAG-1 (N1, N6, N7)

Mock N1 clone N6 clone N7 clone

0.27+0.10 0.27+0.05 0.30£0.13 0.34%0.13
0.41+0.08 0.39+0.11 0.39+0.11 0.39+0.09

Invasiveness*
Proliferaton’

*! p>0.05.
The data was got from six experiments.
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Fig. 2. Down-expression of NAG-1 in the Hep3B cells with stable
expression of NAG-1 via the siRNA method. Western blot analysis
of NAG-1 in the N1 clone and N1 clone transfected with nonspe-
cific SiRNA and NAG-1 siRNA. Forty g of protein was separated
by 12% SDS-polyacrylamide gel electrophoresis and transferred
to a nitrocellulose membrane. The bottom represents beta actin,
which was used as a loading control.
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NAG-19] @do] @A 7Haststk(Fig. 2). A2
N ZZ 5o &= o9 722 NAG-1 Wae) AR Q18 on
sl AR GUTHTable 2), E MZAEAL GA] 7
AV S7FstA] ¢tth(data not shown). MEAEALE
at7] 918l 4 mMe] H,0,9F §HgAI71A}F subGlel| &3k Al
9 F YZRFAAE 42241538, N1ojA+= 3.94+1.334)
123 NAG-1-N1-specific siRNA+ 45440 SSHH”Y-‘] =7}t
o

X‘.

o

r

o

)

BT B orle

ATHFig. 3). & AEAIAE friede A5E FAL W
6 —
2 55l p>0.05
g 5
o
g o
k=]
S 451
K%
g2 af
o
o
g 351
3
Mock Hep3B-NAG-1 Hep3B-NAG-1
N1 N1 specific SIRNA

Fig. 3. Measurement of subG1 population of mock, Hep3B-N1
clone and Hep3B-NAG-1-N1 specific sSiRNA under 4 mM H:0:
stimuli for 2 h. There is no significant difference in fold increase
of apoptosis among the cell groups (p>0.05).
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Fig. 4. Western blot analysis of COX-2 and NAG-1 expression in
various gastric cancer cell lines. Forty g of protein was separated
by 12% SDS-polyacrylamide gel electrophoresis and transferred
to a nitrocellulose membrane. The bottom represents beta actin,
which was used as a loading control.
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HepdB AZZOINE NAG-19] Wdz} AEADA} Aolo] &
Aol 8L ¢ % AR

SNU719 MIZZ0lM NAG-1 siRNAZ 0|88t NAG-12| &8

st N
A0 M2 MEXEAL MESA s MEESsSe HE|
Y 289 99 M EF SNU601, SNU668, SNU620, SNU-

Table 2. Invasiveness and proliferation of Hep3B-NAG-1 (N1)
and siRNA (NAG-1-N1 specific siRNA and NAG-1-N1 nonspe-
cific sSiRNA)

N NAG-1-N1 NAG-1-N1

specific sSIRNA nonspecific siRNA
Invasiveness* 0.50+0.24 0.43+0.09 0.44+0.11
Proliferation’ 0.58+0.16 0.54+0.10 0.53+0.07

! p>0.05.
The data was got from six experiments.
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Fig. 5. Down-expression of endogenous NAG-1 in the SNU719
cells by siRNA and measurement of subG1 population. (A) West-
ern blot analysis of endogenous NAG-1 in the SNU719 cells and
the SNU719 cells transfected with nonspecific SIRNA and NAG-1
siRNA. Forty 1g of protein was separated by 12% SDS-polyacry-
lamide gel electrophoresis and transferred to a nitrocellulose
membrane. The bottom represents beta actin, which was used
as a loading control. (B) SubG1 population is nearly absent in the
three groups.
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Fig. 6. Apoptosis of the SNU 719 cells and the SNU719 cells transfected with NAG-1 siRNA under 4 mM H.O: stimuli for 2 h. (A) Fold in-
crease of subG1 populaton is significantly higher in the SNU719 cells than in the cells transfected with NAG-7 siRNA (p<0.05). (B) Western
blot analysis of endogenous NAG-1 and caspase-3 in the SNU719 cells and the SNU719 cells transfected with NAG-1 siRNA. Forty tg
of protein was separated by 12% SDS-polyacrylamide gel electrophoresis and transferred to a nitrocellulose membrane. The bottom
represents beta actin, which was used as a loading control.
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Table 3. Invasiveness and proliferation of SNU719 according
to down-expression of NAG-1

ey

Table 5. Genes downregulated by the overexpression of NAG-
1in the Hep3B cells

SNU719-NAG-1 Fold Gene

specific sSIRNA SNU719 Gene name decrease bank no.
Invasiveness* 0.41+0.05 0.43+0.09 Purinergic receptor P2Y, G-protein coupled, 13 0.01  NM-02391
Proliferation’ 0.55+0.09 0.57+0.56 Ankyrin repeat and sterile alpha motif domain ~ 0.01  NM-18167

! p>0.05.
The data was got from six experiments.

Table 4. Genes upregulated by the overexpression of NAG-1
in the Hep3B cells

Fold Gene
Gene name .
increase  bank no.
Aldo-keto reductase family 1, member C2 1047  NM-001353
Aldo-keto reductase family 1, member C3 8.84  NM-003739
Glutathione peroxidase 2 (gastrointestinal) 559  NM-002083
Laminin, alpha 4 523  NM-002290
UDP glucuronosyltransferase 1 family, 426  NM-001072
polypeptide A9
Major histocompatibility complex, class Il, DR~ 4.05  NM-022555
beta 1
Transducin-like enhancer of split 3 3.78  NM-005078
Eukaryotic translation elongation factor 1 369  NM-001402
alpha 1
Brain expressed, X-linked 1 367 NM-018476
Major histocompatibility complex, class I, 3.52 M57650
DQ beta 1
Major histocompatibility complex, class I, 348  NM-002121
DP beta 1
GDP-mannose 4,6-dehydratase 3.12  NM-001500

3.01 BC000228

719 7428 SNU620 % SNU719 AMZF)A Yol NAG-1
o] W THFig. 4). SNU719 M Eo] NAG-1 siRNAEZ 4
Yate] U4 NAG-1¢] 2SS TAAAHT H5o] sRNAE
23t 24 2+ (SNU719-NAG-1 nonspecific siRNA) 3}
sSiRNAE H9skA] & MEZFo v3le NAG-19] siRNAS
FoJdl M| E(SNU719-NAG-1 specific siRNA)A NAG-1
o] &do] A sl #astgith(Fig. 5A). NAG-1 @&e] 7t
23S o subGlell &3l AZEE FAE BA7|2 SEes
H NAG-1 &8 a7t AZAEALE S7I71AU ZAA71A] &
AUTtHFig. 5B). 0 mM<] HyOp0l Hlst 4 mM 2] H,0,9 4k
A7 7% subGloll &3l Al Ee] 471 NAG-1 siRNA7ZF 4
YHA] & SNUT19 AEAAME 4501558, NAG-1 sRNA
7} A= SNU719 AlZl| A= 32240068 Z7F519th 2 sub-
Glol &8l= MEY 47} NAG-1 siRNA A19le g EAFo =
FrolaiAl 7489 tH(Fig. 6A, p<0.05). Western blot A} A
Z} procaspase-39] Wélo] 4 mM 9] H,0.9F u-3-3F A E(SNU-
719-NAG-1 specific siRNA2} SNU719) A 743t A 1
W hae] Aol kol YATHFig. 6B). SNU719 Al oA
WA NAG-19] B8 AR ek A 235453 AE23 &5l

containing 1B
0.01  A23P58157

Zinc finger protein 680 0.10  NM-178558
Transcroption factor CP2 0.11  NM-005653
Neurotensin 0.14  NM-006183
COX17 cytochrome c oxidase assembly 0.16  NM-005694
homog (S. cerevisiae)
Hypothetical protein FLJ22662 0.17  NM-024829
Insulin-like growth factor binding protein 7 0.17  NM-001553
LETM1 domain containing 1 0.18  NM-014033
Butyrophilin, subfamily 2, member A1 0.19 NM-078476
Natural cytotoxicity triggering receptor 1 020 NM-004829
Family with sequence similarity 20, member A 0.20 NM-017565
Natriuretic peptide precursor B 021 NM-002521
Glycine receptor, beta 0.21  NM-000824
Zinc finger protein 257 0.22 NM-033468

0.22 THC2434786
0.23  AK000420
0.23 THC2377230

ATP-binding cassettem sub-family A (ABC1), 0.23  NM-080282
member 10
Serine peptidase inhibitor, Kazal type 1 0.24 NM-003122
Chromosome 15 open reading frame 5 026 NM-030944
Transcription elongation factor A (Sll), 3 0.26 NM-003196
0.27 NM-152472
Platelet-derived growth factor receptor, 0.27  NM-002609
beta polypeptide

0.28 A23P125301
0.28 A23P125016

Polymerase (DNA directed ) iota 0.28 NM-007195
Synaptonemal complex protein 2 0.28 NM-014258
Coiled-coil domain containing 68 028 NM-025214
Histone 1, H3i 0.29 NM-003533
Zinc finger protein 85 0.29  NM-003429
029 A23P66371
Lumican 0.30 NM-002345
Zinc finger protein 667 0.31  NM-022103
Leucine-rich repeats and immunoglobulin-ike  0.31  NM-153377
domains 3
Cleavage stimulation factor, 3" pre-RNA, 0.31  NM-015235
subunit 2, 64 kDa, tau variant
Zinc finger protein 442 0.31  NM-030824
Estrogen-related receptor gamma 0.31  NM-206594
Sal-like 1 (Drosophila) 0.32  NM-002968
ENST
00000267
0.32 368

0.32 THC2337941

ATP-binding cassette, sub-family A (ABC1), 0.32 NM-080282
member 10

Zinc finger protein 588 0.32 NM-016220

Leprecan-like 1 0.33 NM-018192
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HE7E dojupA] dokee & UK Table 3).

NAG-12 X|EH2 = U5i5k= Hep3B-N1 clone 1 EE0|
M |EAL s

Hep3B-N1 clone 1 A ¥Fo|A thzxs AlEe] H]s}
o)/ we] Z7het FAAE 130, 3u) o]} At
+= 4571 AtH(Table 4, 5).

J_l_ F

FHol| A 29 FHol webA NAG-19] st 7150 2T
AT7F A7) WZA, 7k MEFQ Hep3BeH WA
AG-1% B¥ale A% AIEFQ SNUTI9E AEsle] NAG-

19] T Ao wet A EAEAL A ERES 22T AESH
o] Wgl @ NAG-1 el w2 422 wale] Hsls %

ARkt 919k MlZFQ] SNU601OIV th e Al2F2] HCT-
116914+ NAG-19] 93t Al ZAEA 23 WjFo] NAG-12
A&H o2 sl AEFE G5 4 o, o] A7l
Me WA NAG-19] @edo] Hlekst 7k Al E59 Hep3B
M EZFo A geneticing o]-&3t9 NAG-1& A &H o2 wgs)
= FES Y53 F Atk o1y A= NAG-1 I A7}
Hep3B MZFoME MEZAEAE fFEshA] et 2s A

p
T

Algit) o]= Ho| AFE Hep3B MEFIA NAG-19 ¢
AARL B 7 MEAEARE 4071 Gethe At A%

g AABT}E o] AFNE T o] et ARS BlE] sl
A NAG-19] @8 Amo wel AZAEALE S48y
NAG-1& 7P ddstes 2N sl ddshs 28
(N6) oA} A E x}w}oﬂ w37} wﬁ:} I NAG-19 sRNAE
Agete] N1 &
Alell w37} °‘°M~Z1 B S l& ﬁﬂl o e A%E
AT Ak e A 2 gAY AlEFA NAG-1
o AlEAEARSL B E AEHo] vk YA 7] Wi, Al
EAEARE %Eo% Ao YL A% NAG-19] 2 Aw9}

9] H,0. 5 dt
¥, N1 22 ZLE]E_ sSRNA 49E £38l9 NAG-19] o]

A2 N1 Z2lA AZAEAP B 184 NAG-
1 3d A l uph Al EZAEAL B Aol o] Qs Apole

UElA] egtt) o)ake] AFZ NAG-12 Hep3B Al EoME
AEAEAR}E Ho] §leS & F ATk Ty SHFAE

99k MEF1 SNUTI9 A ZIME NAG-19] 9Jal|A] HlZA}
AL 0% 2 ACHFig. 6A). NAG-10] HZAEA} 1]
A E7t Az el wel o olfe u B AF7E
SallA galor & Aoz Azbettt Jy d 7HA] shsd A
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HE NAG-1& TGF-beta AYGY A 0|2 TGF-beta Al
g9 fHAE MEFI] F Gl F719 FE Zgato] FTE
o] A& JAsI A EAGAE 248 L7 AT AE
ol wel e a94E B § duke ARdoltt!

NAG-13} 248§ MIC-1& 9% AEF2 SNU216
o A% S /MG BIE vl ok’ o] AlEF2] 5o
SHETFE F4 240 ALY F e AXE B 9479
g @ F AE AT 28T gEo| TN Wi AERE
T AESA T 2 B qlrh WEkA Hep3B AXF
2 SNU719 AlEFX NAG-1 383 285 2 3%
9]

HAE AFEIT T2 NAG-1 28 Aol wE Ax
A& AEZA 59 Aol #2FT F qiAth

Hep3B AZoA NAG-10] 81 7152 HS Zo]
M= NAG-19] F&de| a4 ksl A4S
o7k vkal A7t} Hep3B-N1 S84 7P Hol &

+ FAAE= aldo keto reductase ( AKR) Atk AKRE 9
/4 BAglehE, AHRO|E, X AElgEid e Al o,
T3 AEHZo|E F&Au peroxisome proliferator-activated
receptor (PPARgamma) &} 728 +8A415 248 4 9,
At AR RO e ARAS tid A J2a 1yl
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