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FEREIVEZIFESNFEIRMAME JAK2-STAT3 iF4 &G E SR~ £/ a0

N RE= AT EWBE L E W R E T RRRE LR B (330006 S, RS K S — HHE E B
TREH VTP AP BRI )

(HZE] HIY AFCRERIRXIE K% T R AR A (hepatic stellate cells, HSC) JAK2-STAT3 {5538 15 1L 1 P4 4
(ROS) 7= A= e B 5t 4 Ja A I B i 171 (TIMP-1) B J5i 4 25 1 i 1 (MMP-1) mRNA RiARsEm ., Jitk  DIEARR
98 FAE T HSC-T6 ZHHa, T W4l /e RAEF R/ B A BRI AR N-ZFBE-L 2B fE (NAC) (S R FEptng ( DPT) &
JAK I35 AG490 T, 1E & X IR IAEAn[ 2540 o 25 2 Ab RO [m] B () U, >R P 9 = 4 A 00 40 B 9 ROS 7K 5 SR il
SEA AL A A DB IR £k JAK2 B STAT3 2 4335 >R JH RT-PCR A3l TIMP-1 mRNA \MMP-1 mRNA (5, &5 @O
Y ARG I S, 98 208 HSC-T6 4 2 h J5 41 i p-JAK2 K 40MA% P p-STAT3 55 (13214 5 1E % X IR 20 A0 b 35 0 i
WP <0.01) , BEARMR TS p-JAK2 K p-STAT3 £ 11 3 35 W] AR T 98 2 4 [ (85.50 £3.78) ws (96.67 +3.01),
(26.50 £3.66) vs (86.67 +10.87) ,P <0.01], NAC DPI  AG490 T-TiiJ5 p-JAK2 J p-STAT3 7 [ 3235t A1k T8 2= fil i 28
(P<0.05 5 P<0.01), @iz A W 57~ , BES R NAC . DPI Hl AG490 11 J5 15 ROS 7K - AI% 98 4
[ (43.62 +5.58) (55.56 £6.43) (36.54 +3.21) . (48.12 £6.63) vs (90.86 +3.86),P <0.01], T HAE SR M T W4
ROS JKPAETF NAC FH4 (P <0.01) . QREFRET T 12 24h J5 598 Z KA AH b, TIMP-1 mRNA 2635898 F [ (0.28 +
0.03) vs (0.37 £0.01),(0.29 +0.04) vs (0.41 £0.03),P <0.01],MMP-1 mRNA {23500 B F+[(0.33 £0.02) wvs
(0.26+0.02),(0.37 £0.04) vs (0.22+0.04) ,P<0.01], &5  AERERAEFHWIE R AL T ERAM MG S NESH S, 0
il TIMP-1, [ MMP-1 [ K %55,

(SR ]  REALER R 38 T LRGN 15575 5 1A &
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Effect of ursolic acid on leptin-induced JAK2-STAT3 activation and reactive oxygen

species generation in hepatic stellate cells
Liu Geyun', He Wenhua', Li Bimin', Li Bo', Zhang Xinhua', Chen Jiang’, Zhang Kunhe”, Zhu Xuan' (' Department of
Gastroenterology, Jiangxi Institute of Digestive Disease, First Affiliated Hospital, Nanchang University, Nanchang, 330006, Jiangxi

Province, China)

[ Abstract | Objective  To investigate the effect of ursolic acid( UA) on leptin induced JAK2-STAT3
activation, ROS generation and mRNA expression of matrix metalloproteinase inhibition factor-1 (TIMP-1) and
matrix metalloproteinase 1 ( MMP-1) in hepatic stellate cells (HSC). Methods  HSC-T6 cells were treated
with recombinant rat leptin (100 ng/ml). Intervention groups were pretreated with several inhibitors respectively
- UA (50 pmol/L), N-acetyl-L-cysteine ( NAC, 10 mmol/L), two phenylene iodine chloride OM ( DPI,
20 mmol/L) and JAK inhibitor AG490 for 30 min. The normal control group was not treated with any medica-
tion. Immunocytochemical staining assay was applied to evaluate phosphorylation of Janus kinase2 (JAK2) and
protein expression of signal transducers and activators of transcription 3 (STAT3). Intracellular ROS level was
measured by flow cytometry and mRNA expression of TIMP-1 and MMP-1 was evaluated by RT-PCR. Results

Cytoplasmic p-JAK2 expression and nucleic p-STAT3 expression in HSC-T6 cells 2 hours after leptin induc-
tion were significantly increased as compared with that in the normal control group (P <0.01). p-JAK2 and
p-STAT3 expressions of the UA intervention group were significantly lower than that of the leptin-induced group
(85.50 £3.78 vs 96.67 +3.01, 26.50 +3.66 vs 86.67 +10.87, all P <0.01). ROS levels of the interven-
tion groups pretreated with UA, NAC, DPI and AG490 were lower than that of the leptin-induced group (43.62 +
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5.58,55.56 +6.43, 36.54 £3.21, 48.12 £6.63 vs 90.86 +3.86, P <0.01). Therefore, UA, NAC, DPI
and AG490 blocked leptin-stimulated ROS production. However, ROS level of the UA intervention group was

lower than that of the NAC intervention group (P <0.01). Compared with leptin-induced group, TIMP-1

mRNA in UA intervention group was significantly down-regulated at 12 and 24 hours after the pretreatment
(0.28 £0.03 vs 0.37 £0.01, 0.29 £0.04 vs 0.41 +0.03, P <0.01), while MMP-1 mRNA expression was
significantly increased (0.33 £0.02 vs 0.26 £0.02, 0.37 £0.04 »s 0.22 +0.04, P <0.01). Conclusions

UA inhibits JAK2-STAT3 signal transduction and ROS production, down-regulates TIMP-1 expression and

up-regulates MMP-1 exression in HSC induced by leptin.
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ursolic acid; leptin; hepatic stellate cell; signal transduction; reactive oxygen species
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98 22 R (R R 1 I e A T A7 A Ak i — 2 g s 1A
T U RN 4L B WL 32 B 1 45 4 ObRD
G JAK2-STAT3 5[ 5E AT & 4R 40 Jd ( hepatic stellate
cell,HSC) 358 P HiI H P17, b TIMP-1 T B J 3%
ik, I MMP-1 (5 26355, &6 #0% NADPH 41k
fiff (NADPH oxidase , NOX) F= Az 7 P4 48 ( reactive oxygen
species, ROS) , i fk. AKT . ERK1/2 {5 5 i, 875 #a 1k
D2 I AT W P T /N, Bk P27 44k
I8 2 X6 HSC JAK2-STAT3 {3553 & 4 175 1k K 4
ML ROS 1977 A=, X B 1k B3 % 4 4 Ak A3 2R
Mo RERFRZERR A =2 &Y, BA YA Bt
R PO Z Rh A Wy o BRAE RS s A
SR BE AR RS BT BUIF B0 o A 1L A 2 i S0
FeH R BLAE R AR HSC 3954 % S H T 1R A
S I AE R R i BHL T S0 A0 0 98 3 i) HSC 380
3 TIMP-1 "R R MMP-1 5 K 3235 P £F 4 e /e
SRTFAKKANGL " " . Pathak 25 BF5T & 3 AE L R fiE
T 22 % P i 6 9 40 M JAK1/2-STAT3 {55 3 5 3
T A0 e 200 R T A S A 1A B SR TR RE 41D ) 9
ZE V5T HSC JAK2-STAT3 {553 #% 1if fk & ROS 74z,
PRI RE SRR AE B 16 02 1 s & A I 27 Ak A &
B

1 S

1.1 ##

KT AR H LR (HSC-T6 ) By 1A v 1% 25 K2 i i 5T
Frieft, B4 K EUE % (leptin) 1 [ 35 [E Peprotech 24 7] ; fiE R
Mg AL 3 R gy (DPT) 0 B 32 [ Sigma-Aldrich 23 ]
N-Z L2 R (NAC) g A b s REF R A R A A
AG490 1t [ 36 [ Invitrogen 2 &) 5 1 P 420K M 70 & B V195
BRREWHARBEFET, Trizol S RNA 42 B 7] £ F1 oligo
(dT) 15 W [ b5t RARAE (LB A BRA B s M-MLV 38 5 SRl |
5 x M-MLV 3 5% 5£ 22 Wi A1 Rnasin #5177 X0 F 5% E Promega
Z3H] s TIMP-1  MMP-1 514 it B A4 T 2B 9 T 82 28 &) A s
p-JAK2 $A& \p-STAT3 FHiifkIgg B 3£ [ Santa cruz 23 7] ; 7%k

R LA AR & A b s P2 A F
1.2 KRFE R ke 3s I R 2 iy )b 22

HSC-T6 4t & 10% JiG4F M3 9 DMEM ¥ 231 37°C |
5% CO, FAAIRE T 137, Rrdi i K & 80% ~90% % i,
AR TCTA 6 FLAR P ARSERE TR 24 240 I 4 s FL IS T B 70% ~
80% I , W 2 JFEREFRWL, A S AR 254 1 B5 R & 1,12 h
5%, 24 h, FIMAZGYIRIE 53 98 R AL (100 ng/ml) 3 +
REIRMR (50 pmol/L) T-WiZH J# EK + NAC(10 mmol/L) TFi4 .
5% + DPI(20 wmol/L) F T4l J& 2 + AG490 (50 pmol/L) F
THEH RESRR (50 wmol/L) H B Xt HEZH FIIE 8 X+ FE 4, &%+
A AT TREG W AL PE 30 min J5 , FHANAE
1.3 % smpete s 4eml p-JAK2 = p-STAT3 & & & ik

YHMINE Fr 4% HSC-T6 21 Jf 45 Fp F P9 B A3 1L 55 A 1) 6 FLAR
WL SN IEATI 29 70% ~80% I, W 37 J5 15 FR WL, PBS Pk, it
OYESR N I AA R 258 , 4k S e P15 55 2 h, % HUE A
J&i 4 CURFT AT . SRHT PV6002 2By G 4 i Ak 2 1, —
PR ILAERTE Y p-STAT3 Hi i K S R Y p-JAK2 ik, =4
FEIR R (DAB) B0, A3l G ud B 580, PR 20 e
PR T < B SR A E R T S S B RAA x 200 TFUREE , JeWig
HERANIE F, J5 5 BB 5 AN RLEF - p-JAK2 2R [ 3k LU 3K
o G AR (R BRI, TR B P A0 o % T 4
A MO 43 L 5 p-STAT3 B 1% 35 L2 i A 4 52 3 8 AR AR
N BAPEAN A, TCE €8 Sk 3, TSR A 67 B 40 B o 3% R B
AR 4 L, BUA A
1.4 X 2w pa e m 4a i i ROS 7K-F

6 FLAR PN 35 % (1 40 B e 4 20 2R 43 LI AR R 254 , 2224
PIALFE 1 h J5, 4 4H 0 A DCFH-DA %¢ Y6384 (10 pmol/L) ,
37 C 4R FRAE N WEE 20 min, SRJ5 ] PBS WRIE0E 3 1K, I
FEHE AL, i 2 1 RO, I JE IL3E DMEM 85 58306 2 ¥k, B
1 ml JEIl# DMEM 1559 B 405 , S2 BA FACS Calibur 5
TN ( 3¢ [E Becton Dickinson 23 &) K, 5515 1 41 A
DCFH-DA [ 4URAE A 914 e B4, LA B 1 o B 2 1) o it 3
RIS DO, 25 R IR LR A 6 1K,
1.5 RT-PCR #m MMP-1 #= TIMP-1 mRNA % i%

6 FLAR NS IR AN 28 25 ) Ab B 12 h R, % Trizol 515
45 B2 UL RNA, I 2 % 5 it cDNA, PCR §7 3 : PCR 73 .
MMP-1  TIMP-1 FI B-actin [¥)5 | ¥4 4 NCBI 3 [5 )22 () 4 R SE A
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¥ Primer Premier 5.0 #/A-3it (519750 3K 1) , By R
Y TREARRAFE G

PCR JZ I Z:%0: MMP-1; 95 °C 5 min FiAS 14;94 °C 30 s,
54 °C 30s, 72 °C 1 min, 3t 35 MEFR;72 C 7 min K IEff,
TIMP-1: 95 °C 5 min THAE%; 94 °C 30 s, 52 C 30 s, 72 C
1 min, 3£ 35 MEFR;72 C 7 min &K G {#, B-actin; 95 C
5 min FiARME; 94 °C 30 s, 55 °C 30 s, 72 °C 1 min, k35 PMF
372 °C 7 min ZRAEA, (3) YK AT BT BUS wl PCR =4
2% BRRERHEEE (5 0.5 mg/LIRIL L BE) Bk, FIBEIE R R 40
(W A BRI BB B2 R | AT R B, /i
AREAS TN A5 Y TIMP-1 F1 MMP-1 W 56 BE {5 , 5 % % 4 B-actin
FIMROCRE(EAR LY, RO FU(E A Rt B, SEEE S 6 1K,

%1 MMP-1 TIMP-1 #1 B-actin 3| #1555
HEP igdl PHIKE

MMP-1 1F 4 :5'-GCTGATACTGACACTGGTACTG-3' 216 bp
J2 X% :5'-CAATCTTTTCTGGGAGCTC-3'

TIMP-1 E X4 :5'-CCACAGATATCCGGTTCGCCTACA-3' 214 bp

2 8% :5'-GCACACCCCACAGCCAGCACTAT-3

B-actin 1E 5% :5'-GGCTACAGCTTCACCACCAC-3’ 500 bp

J2 X4 :5'-TACTCCTGCTTGCTGATCCAC-3'

1.6 %itF oM

BRI x £ 5 Fm, RARIR N IEZS PR A1 22 7 PEAT SR 3R
Ty 22K F1 SNK-g K56 3 SRS IR TE 251k 43 A 57 22 R 57,
FTRRFIAE R (4235 Kruskal-Wallis H #1 Nemenyi 32 ) , £ (1) &b
PR SPSS 12.0 Sei#i:,

2 HR
2.1 A& R 8z xt HSC-T6 #m e m B it M p-JAK2 & & &
1K 0 %o
A 35 20 M Ak 2 A I 8 R« 988 A HSC-T6 4iifig 2 h )

3K F2 ik p-JAK2 H F A FHE 4R KW 0 22, 55 TR 0 IR
M2 A B E G A R L[ (96.67 £3.01) vs (55.67 =

4.89),9=23.57,P <0.01 | ; BERR TS p-JAK2 5 [ 3RIAHK
98 2R I [ (85.50 £3.78) ws (96.67 £3.01) ,9=6.42,
P <0.01];NAC T2 #il DPT T WiH () p-JAK2 2 H R BT
98 WA (g HA B 4.31 F17.47 ,P<0.05 5% P<0.01);
AG490 T-FiZH 1) p-JAK2 FR [ 3R 3K W 5% 798 202 (g =
27.60,P <0.01) , 1 B AR F 1E % X R B F kKT (¢ =4. 02,
P<0.05) ,fERMR A B X IR R p-JAK2 2 [ B8 T 1E 5 %t
M2 (¢ =7.67,P<0.01) (& 1),
2.2 e R B8 x5 HSC-T6 2m Mtz W p-STAT3 & & & &
985 Z A A HSC-T6 2 2 h J5 4 M A% N 33k p-STAT3 1
B PR PEAN IR A I B3 £ SIE R IR A e 22 T B 424
BN [(86.67 +10.87) vs (26.67 £3.63),9 =25.93,P <
0.01 ] ; AEARPR T-T0ZH 11 p-STAT3 £ 11 3k tik 2 (1% T8 2 K
ZH[ (86.67 £10.87) vs (26.50 £3.66) ,4 =25.99,P <0.01],
T HAKF NAC T4 A1 DPL + Fii2H 19 23k [ (26.50 £3.66) vs
(39.22 +£5.67) (42.13 £4.51) ,P <0.01]; AG490 F-Hi4l
p-STAT3 5 [ R34 W R T8 R MM (¢ =27.72,P <0.01) ,
RERMR TS AGA90 T Al Z MR LHEHERE L (g =
0.07,P>0.05) ([ 2),
2.3 AR BRAE Ei5F HSC-T6 fmit = £ ROS #4%vh
@%Vﬁﬁﬁ HSC-T6 Zififl 1 h J5 DCF 25 B 4 11 5 % iR 2l
BB, 22 A BEGITAE [ (90.86 £3.86) vs (24.47 +
5.96) ,q=28.66,P <0.01 ] ; A& 5LER T T4 i) DCF %o B4
985 22 V2 W SRR [(43.62 £5.58) ws (90.86 +3.86) ,q =
20.40,P <0.01];NAC T-Hil .DPI T4 F1 AG490 T T4l iy
DCF %& %% 8 1% 198 2 F AL (g 53508 15.24 23,45
18.45,P <0.01) ;{HRESR i T W4l iy DCF % 5k B L T NAC
THiH (g =5.15,P <0.01), fER R T W4 5 DPL 1 Hi 20 1
AGA490 TTRAIAH b 22 F G4 L (g [H5 54 3.05,1.94,
P>0.05) , AERTR A B X FRALH DCF 28 a0 4 i = 1E 7 X
M4 (g =3.57,P<0.05),

A:ﬁ‘ii‘,Bzg‘i?+§E%&,C:J§§?+AG490,D:J£ i
1 BEREYT HSC-T6 4R M p-JAK2 EHRIEMZM (=¥ % x200)

A2 % ;B Js’z?wb%@u C:98 % +AG490;D: iE 5 s+ g 40
B2 REREXT HSC-T6 A% N p-STAT3 EAFRIEMFM (=3 % x200)
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2.4  AERBR A8 &5 -F 99 HSC-T6 4m i TIMP-1 mRNA
(OF Eut A

98 ZVEF] HSC-T6 4 i3 12.24 h J§ TIMP-1 mRNA Fik#
TEH X BB T (g B4 50y 3. 88 F13.96, P <0.05) ; AE e fip
T4l 12 .24 h () TIMP-1 mRNA 33k B AR 9% Z A% [ 4
F14(0.28 £0.03) ws (0.37 £0.01),(0.29 £0.04) vs (0.41 +
0.03),P<0.01], H5IER X A2 F LG #E XL
(P>0.05) ;NAC T Wil .DPI 1154 . AG490 T T4l 12 .24 h
TIMP-1 mRNA [ 38 35 AR T Z 4l (P <0.01 8¢ P <
0.05) ; BESRTR H X IR 5 1E % % A 22 S S i 22 L
(P>0.05),

2.5 AR BRTE &5 -F %9 HSC-T6 Zm it MMP-1 mRNA
LOF S 0]

JEEAER] HSC-T6 4 fit 12.24 h ) MMP-1 mRNA {35
BB F T IR B R (P <0.01) ; AER R T T4 12.24 h (1)
MMP-1 mRNA ik #5988 22 00 3 20 BH 8 A5 [ 49591 8 (0. 37 =
0.04) vs (0.22+0.04),(0.35+0.03) »s (0.18 £0.02) ,P <
0.01], SIEH X AL ZF LI FE L (P>0.05) ;NAC
T2l \DPI i1 \AG490 -4 12 .24 h i) MMP-1 mRNA f
Feikth i T R, 2 R A4 R L (P <0.01) ; RERR
F % B2 5 T B L 22 R ESe T (P >0.05) .

3 it

RESRIR S NP 25HE Y (NS AR T B £ i
FAE) P EREE R A [ N AMIT S R BB A LA BT
R PG5 BE R, A iR B 22 002 B B BT R
PLI ) Saravanan 25 HUE T RERIRA R 2
P | R (A I a4 L 1 RE SR R e I 27 4 AL VB L
BT B, AR 2 i B 0 B Y R B R 25,
50 .75 wmol/L (1) AE S 2 1T L il il HSC-T6 41 Ay 344 48,
12 o= i N i 1 = W i D OB 7 WS SR e AR (2
FAUOT A N S B AE SRR RE ] I it — PR L Tl
JHe 175 S 1A K U EF 4 AL, RO A0 T RKOK A8, 40 25 WL
Z2 3 e Be BE W 45 A6 W 3 R g T ik 48 Ak ] HSC Y
PG & TGFR1 ik, I MMP-1 | [ {IX TIMP-1 £y
mRNA 35" (EBR AW S B SR BRI 4T 41k
B AL

AT B B8 R A AR £F 4 Ak PR 7 )3 HSC-
T6 4 it , N2 43— A T-HR RE SR R (BT 27 4E AL L
il o 98 R AR VENTEF 4 Ak & A W E B R I N 7, A
V2= Dise 2 it 455 ObRb J47% JAK2-STAT3 {55
S Y S T JAK2-STATS {5 S ik
W TIMP-1 Ff0] MMP-1 (3235, {# T AU )5 4F ECM
B RGN IE A ECM AR 5 I AR B ST 8 2
B, 98 L ok JAK2 #3% NOX j=4: ROS, ROS #—
A4k AKT [ERK1/2 S35 S i, M6 2 5 iF£F 4k 1k
(%5700 PR JAK2-STAT3 {5238 1% K 41 it

P ROS 7= Az, X F B 1E o038 5% B £F 4 fb 3 2
o ARSIRZE R BN 9% ] HSC-T6 i), 51
O3 1 p-JAK2 25 k3 0, 20 ffiAZ N p-STAT3 3%
SEHE N, T I 98 2500 T HSC-T6 2 fitg () JAK2-STAT3
G5, 4T RESRFER T 15, p-JAK2 \p-STAT3 [y 3%
KR, N ELRESRBRAUMEFH S JAK 43157 AG490 1L,
KU RESRBRBEAMHIE KA S HSC (1 JAK2- STAT3 {55
T AT

fiy SCHRAE O ST Fe 8 Zm i TAK {5 Sl B B
PECHE NOX, i AT |38 NOX (37 #3855 NOX 7% #:
FRgR e W 77 A K i ROS, AWFIEIESE T 98 2 6815
S HSC-T6 4fis iy ROS Hyr=A: . RESR R T Wi AEIH 2
AR N ROS 7K, 5 NOX | DPT JAK 1) il 5
AG490 F A I JE A 5. 22 51 , 158 W A8 SR 1% v At 38 1< BEL UK
JAK X NOX A3 kWil ROS j=4: . Hirsa b7 NAC
XTANME N ROS %5 BREFHSS T RERIR , T AE S & A REM
il ROS 7= Az | i 38 1o R by v s 3 5 Ak B A1 & R
JLE e AR L2 e 208 11 1 45 e H K ( GSH) 19 & A%
ke RAIEEAAEIT B NAC (34 FE, ROS /K X
.

98 Z5 0% HSC JAK2-STAT3 {5 5588/ , & TIMP-1
FEIk, AR MMP-1 (1) 2635, DT 400 1) 40 At 1 56 5 b
i MEHETUURRD  ASIB WL S8 2k HSC-T6
YMLJE TIMP-1 mRNA 22353475 MMP-1 mRNA [&A{;
BT REA IR T HUS RE I 1 K55 5 (% TIMP-1 mRNA
ik, IR MMP-1 mRNA Fe3h 58 i1, 45 51 5 i
ST AR AR P S 30— B

ARSI AE AN /K S b % B A8 SRR i 4 i HSC fiY
JAK2-STAT3 {553 % 76 1k S 4i ffd Py ROS 11 7= Az, I
7 TIMP-1 F1 MMP-1 [ JE PRI 2R3k, SRy BE SRR B v 12 1
JF96 e A A AL B R B AE T B .
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[12] 38, R ARARRRBUSC R R BUIF L 4R A VR I BL R i [ ]

T"R=E5BE
BERESMEHIEMEZE 1 4]
E &R,R I

[ X ]  ERZEATE; it 28
[RE%ESES] R563.5; R692

1 IERER

AL B 14 ) I OB KR LA B R R
WL 2 47 F 2011 4E 5 H 13 B AMESE = EREHFE
B, £ ABERT 1~ H H BB S XU K, fERE K, 76 24 Hh
BB iR BREE AL FIR R e B 50 mg/d” Je #m A
I8 A 2R 97, BIUE BOSUR K P 2 #0048, B KT 2R, A B
2 d, B 32 U5 B BOSUT ORI R &, Bk v, JC
jof R SR BIFR B IE— 2R . ABERT AR RYR 36.7 °C,
Jk#8 90/ min , IEI% 20/min, Ifil & 109/78 mmHg, HR & H B2 K il
M7 AL, S ik A4 T B2 i O L 38 o, XUl o ) B iR, o0
R K ST, oA F R I T R &, B 3h il 5 B
P BUR R B MR K . ABEI2 I : O BN A AE; @&tk
PR, ABEIE A R HMAEN 3 +;24 h [REA
6.46 g; Ifil F1EE 1 18. 0 o/L; £F 4 85 1 I 4. 1 /L & IR [ i
12. 13 mmol/L . H i =g 3. 72 mmol/L, (%% & 8 & 1 IH [& e
8. 14 mmol/L;.Ur L ] | By 5 TE 8 5 'BF 935 A6 7% B /N BRSO 28
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WA IR o , FEAE AR 5 BRI2 N O IR BT, (BRI R 3 4R 5 /1N
WEA: To OBl 5, ABeAa O e B M | 1B, B ISR AR fS
Tl ABESE 9 R shJa i I BOE AR 1k, BOJCTE )
B A7 B AEIE CT | Jili il A/ E T (V/Q) BT A% R 4w AL
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IRFRIRTCRE S, BR LR AR A B R B s , SR i R =
AR A B HARIS 3R RS SRR Wk [ 5 0] il € 1)
BHSHRIK T0% |, [F IRIRIS E— A 80% LA B . 4k 22 i
TR /INET o0 B (B R3] DL IE 8 sl SCA 88 M0 sl i ol 5 76 TR

(F4:2028 W)



