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B Y 5T RS R KR T -1 (IGF-1) X AT il £F 4
Y (HSF) 7 b A K 7 -B2 (TGF-B2) KL i 4w
FHAM-2(MMP-2) EEAE T T - 1o (HIF- 1) F5E 00
R ICHLH]

ik 4 0 OIGF - 1 F1 PI3K/AKT 38 #% #10 4fil 51
LY294002 £7FE 40 i, R A CCK -8 H: 4 40 f 1% 7, B 22
24590 ) e A P v B AR ] R P 440 M R 9 32 08 ¢ 44 A
TR IEYE, HBAER IGF-1 X§ HSF 40 M 52w LA & PI3K/
AKT 38 B AP i IR Ve F R 20 i o0 S % B (O B 2
1) IGF—1(80 wg/L) 4l IGF-1+1Y294002 ( 80 pg/L+
5 mmol/L) £ .L.Y294002 (5 mmol/L) 41 , 5555 24 h; Western
blot A 4Rl s TGF-B2 MMP-2 HIF-1a PI3K AKT ]
R IB K5 4 M e i S 6K I TGF - B2, MMP -2,
HIF-1a 53k,

R .CCK-8 45 R /R AR EE IGF-1 ¥ 4 MU 7% )
PL 80 we/L IGF-1 &t (38 P<0.05) , HAE A A 55 F# 15t
6T, LA 24 h i 80 we/L IGF—1 420 3% 1 fc e, R IHG ff
FE G EESLER H IGF-1 [V Bl 80 pe/ L, VE BRI 24 h,
ANTE] R B 1LY294002 15 37 B 240 ML 7% 71 M 6 h g 128 7 PR AR
(¥ P<0.05) , 4k 1C50 {H 8 1 J5 2252 56 1Y294002 i
FEN 5 mmol/L, YEFHIHE A 24 h, HMRIRES R BN, 5
X HRZHAH 40 80 pe/L IGF—1 2H 40 it 3T F% 3 3 T i35 (2
P<0.05) , 5% 41 2.5.5 mmol/L 1Y294002 41 41l it
TERRIRER () P<0.05) , Western blot &5 B~ , 5%
FELAH b, IGF - 1 4L 4 g TGF - B2, MMP -2 HIF-1a,
PI3K AKT ({45 A ik ¥ 71, LY294002 4H 144 (H %5k
T () P<0.05) ;5 IGF-1 4 H A, IGF - 1+1.Y294002
ZH %) TGF-B2 MMP-2 HIF-1a PI3K AKT & [ &k %
KRR (¥ P<0.05) , AR RE e g R W, 5 X g
AL, IGF-1 ZH 401 TGF-B2 MMP -2 HIF-1a i 5% 5%
TR TEE, LY294002 4 By o e Rk R R (3 P<
0.05) ;5 IGF-1 41 Hb#¢ , IGF-1+1LY294002 4H i) TGF-B2 .
MMP -2 HIF-1a %66 A3 B#E TR (4 P<0.05)
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Abstract

¢ AIM. To investigate the effects of insulin-like growth
factor 1 (IGF-1) on the secretion of transforming growth
factor B2 ( TGF - B2 ), matrix metalloproteinase 2
(MMP-2) and hypoxia-inducible factor 1o (HIF-1x) in
human scleral fibroblasts (HSF) and their mechanism.

e METHODS: The cells were cultured with IGF -1 and
PI3K/AKT pathway inhibitor LY294002, respectively.
CCK-8 method was used to detect cell viability and
determine the optimal concentration and time of drug
action. Cell migration activity was observed by cell scratch
method. To determine the effects of IGF-1 on HSF cells
and the regulatory role of PI3K/AKT pathway, HSF cells
were divided into control group (without drugs), IGF-1
(80 ug/L) group, IGF-1+LY294002 (80 ug/L+5 mmol/L)
group, and LY294002 (5 mmol/L) group, and were
cultured for 24 h; the protein expression levels of TGF -
B2, MMP -2, HIF-1x, PI3K and AKT were detected by
Western blot; the fluorescence expression of TGF - B2,
MMP - 2 and HIF - 1a was detected by cellular
immunofluorescence.

¢ RESULTS: The results of CCK-8 showed that the cell
viability of the 80 ug/L IGF-1 group cultured with different
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concentrations of IGF-1 was the highest (all P<0.05), and
the cell viability of the 80 ug/L IGF-1 group at 24 h was
the highest under different culture times. Therefore, the
concentration of IGF-1 was selected as 80 ug/L for 24 h.
The viability of cells cultured with different concentrations
of LY294002 gradually decreased from 6 h (all P<0.05).
According to the IC50 value, therefore, the concentration
of LY294002 was selected as 5 mmol/L for 24 h. The cell
scratch results showed that compared with the control
group, the cell mobility of 40 ug/L and 80 ug/L IGF-1
groups was increased (all P<0.05). Compared with the
control group, cell mobility in the 2.5 and 5 mmol/L
LY294002 groups was decreased (all P<0.05). Western blot
results showed that compared with the control group, the
protein expressions of TGF-p2, MMP-2, HIF-1«, PI3K
and AKT in the IGF-1 group were increased, while those
in the LY294002 group were decreased (all P<0.05).
Compared with the IGF-1 group, the expression levels of
TGF-B2, MMP-2, HIF-1ax, PI3K and AKT in the IGF-1+
LY294002 group were decreased (all P<0.05). The results
of cell immunofluorescence showed that compared with
the control group, the fluorescence expressions of TGF-
B2, MMP - 2 and HIF - 1 in the IGF - 1 group were
increased, while those in the LY294002 group were
decreased (all P<0.05). Compared with the IGF-1 group,
the fluorescence expressions of TGF-B2, MMP-2 and HIF
-1 in the IGF - 1+ LY294002 group were significantly
decreased (all P<0.05).

e CONCLUSION: IGF -1 promoted the proliferation and
migration of human HSF. IGF -1 may up - regulate the
expression of TGF - 32, MMP -2 and HIF - 1« in HSF
through the PI3K/AKT signaling pathway, and participate
in the occurrence and development of myopia.

e KEYWORDS: myopia; human scleral fibroblasts (HSF) ;
insulin growth factor-1 (IGF-1); transforming growth
factor - B2 ( TGF - B2); matrix metalloproteinase - 2
(MMP-2) ; hypoxia-inducible factor-1a (HIF-1a)
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UTALE AR 76 W T A RS AN AT ek 220 R
JE A BTG TR 2 B, 15 s ANV RS, AT
WREAGE R, 214 BRI LR R 1t 28.3% , T F|
2050 4E T HLAFERS (5 1R TG 49.8% ) #% & 2020 4F,
KEGEDELE T M RIEE] T 52.7% , it 5] 2050 4F4
Ik 84% " IT LAY R SR AN GZRAE b T), HL i 1 A%
WA MR R B A R B2 14 40 2 T 12, A AR R Y A
BTG , SRR T -0.50 D (9 B & 4= 39, 5t
—6.00 DI Ay i BEE AR 0 BT DL O A e A R )
ARG T2 B B AR 7 O IR A R RS B AR AL, LA BUE
K, fE BB R BRI, 4R A 2 06 T DR RN A S5 b B
BETFBIUNEZ, IR KA R 56 5 BR 5 3 R 7E Y
£ E S S B NNy TN e (LR e N U = VA |

RSN b DI BN 7 e A L N TN =R R
ST AT A B Aok SRS < A ) — ik 4% MBS — TS 3 A
HE S AL, SN 3 sh 598 IR A i = A2 i
—2 UL E T 2R AR K AR & AR P AR
AU HRETE B T E AR T AR %, o fk
H: K 7 — B2 ( transforming growth factor— B2, TGF-B2) 1£
PR D 7K HP oA I S T i, O AR R S R A
TGF-B2 MMM R i 2 PR SF IR N 43z
FIk SRR U Y S 5 T2 — . TR A
B B i DU E 9 () — A EAR AR A RS R
1§ ( matrix metalloproteinase , MMPs ) S —JS BB P& it 41 i A1
BL R AR (K I, o MMP-2 BERA A% DL b i T 20 fie
JEE ARG AR AT R v B I LR B R R MMP -2 %
K THE Y BRI Z AN WFFEAA & B — 4
HF - Ta ( hypoxia inducible factor — 1o, HIF — 1) e %f
MMP -2 77 845, 52w SRR e Jat 1) & B, HIF - Lo /E B —
Pl SR PR, B 3k 1 SR AT A fL 7 S B, S AR R Ak
il 5 A A G e ) O N S s 2 KA B Y 0 S e
TGF-B2 MMP-2 HIF- 1o 34 J2 3T 40 LA o 98 ) S 4k [A)
A (73011 P 182 N W1 OF (=R s T N1 S WAl B
55 AR IR A 08 | B0A B T RE SR L, AR R R
B ZE KA F-1(insulin like growth factor—1,IGF-1) &—
Rl g sl e RJH T B AR AR K IR 7, S
R 2 R U 1 L SRS TGF—1 83 AL BV
HL , A8 5% 0 IGF — 1 %5 A TL B B £F 4 41 Bt ( human
scleral fibroblasts , HSF) #EA TR AME 37 | K I 7E 1IGF-1 41134
TR E GRS DL K43 TGF -B2 . MMP -2 HIF - 1«
FFeIR  HEMHERR 1GF-1 76T 0% e i A8 o AR AL
1 #EF A %
1148 HSF W HT M HEAEYRHARAR, 5
35 F A S AR G4 % \DMEM Rl 572 6 R
#£.0.5 o/L B A (35 [ Gibeo A F]) ;IGF -1, PI3K/
AKT 15 5 38 8% 30 ) 7 LY294002 ( 3¢ [/ MCE 24 ) ;
TGF-B2 .MMP-2 HIF-1a  PI3K | AKT Hi A ( 5 10 = Ji 4
PR AR AR] ) s BCA B AW E E & A& ( LiFE s
FRFIAT) 5 & RNA SR BORF & 190054 5350 & (B2
AR AT IR ) 5 CCK-8 1K 57) £ (32 [ Glpbio 24 A )
CO, 3G FAE (R EFEA 7)) s Wb A (7 ESEARTE A A
{598 WU ( H A S RV B A FD) o
12 73k
1.2.1 HSF MRS SR E  HSF 40/l 52 &R 37 5
( DMEM JEhili 15 2 B +IR BB 10% i 40 1S ) 597, & T
37 C MBI EL 5% CO, BE 34 b 35 3%, FR A i il 5 &
80% e AT R4t B W S AR A0 I 25 040 R, U
a 2-5 SR K I A HSF 4088, T )5 225086, B
HSF 4l fifs A% 1L 3x10° cells/mL 1% B80T 96 FLARHT,
RN G BE J5 , 35 VA, 4 G I LA s 77 S AC 1 40
80,100,160 pg/L IGF-1 241 F1 1.25,.2.5.5,10 mmol/L
L.Y294002 41, Jin A2 A FLAR X HE 20 20 it S AR 5 24
Wi JC 1l v b s R 2
1.2.2 CCK-8 il AR iR B IGF -1 #1 LY294002 3¢
HSF HpaIGsEF M F I B oA ikE 34D LR
Lo D BITEZEYVE 6,12 24 48 h i, 37 L3, LN A
199



EfRIRRIZRE 2025F 28 F£25% FE28
815 :029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

100 pL &4 10% CCK-8 WM ILAL KT IR 3,37 CIHH
2 h, i A BRSO I 450 nm W6 BEAR, 55 A [5) ¥ 14
YIS 1, 6 2596 HSF 41 A4 45 A vk B 54 st ),
BAHLmYEDELE 3K, ARG (%)= [ (A, -
A )/ (A = Ay ) 1 X 100% (A 9 2 A7 410 25 9
CCK8 W M FLAR WO, AL, WA A, Ho A
Rl IR 5L CCK8 I M FLAR O B, Ay o &5 AT L
CCKS8 %k , A& 23 LR WO EEAR) o

1.2.3 MABRIEEE T IGF-1 F0 LY294002 %t HSF 48 i1
ERMEmM  HAeMHIC S ERE 6 fLRTmAHERY 5
SR IE] BE AR 2 (RS 2R RE 2 i L, UG B0: K T Am ife, DA AEAL
2x10°/mL ¥R EEFEFR AN B, (5 24 h J5 Bl Rk 5] 90% A2 £
S T A MG RE IS 4 P 200w A Sk 3 BT AL AR RS 1
PR AEANZ TP RIJE , 55 138, PBS mPik 3 Ik, B R BLI5 1Y
A2 BT, SRS R A oy X BREZH (40 .80 wg/L IGF-1
AT HE R, X BR AL FUm A TG I v 3 Al 8 R 2 40,
80 wg/L IGF-1 43 A & 40,80 pg/L IGF-1 By JCiiL
TR IR S AN AR A S X R4 2.5 .5 mmol/L
1.Y294002 #4715 5%, X BEZ A TG I v 356 il 5% 7% 3
2.5.5 mmol/L LY294002 ZH 43 ] A %% 2.5.5 mmol/L
LY294002 F)JCIM % HE Al B 7536 25519 0,24 h Bl
FHE# W B0 BRC S, A8 Tmage J 307 D 4t 43 20 4
i SR DX F T AR, A A A A M AT R SR R AT S
[ AR R = (0 h RIJETE AL-24 h YR WAL /0 h KR
A x100% ] .

1.2.4 Western blot #&ill IGF-1 ¥t HSF A h X E B
FKIERFME  BOFEUAE KB4, LIAETL 1.5%10°/mL 4%
FiF 6 FLAR , e 5% sh BE 3 A, (0 40 M AR 32050, i B %
FE RN M 5E 42 0 BE K5 HSF 41050 0 % B4 IGF -1 4,
IGF-1+1Y294002 £H, .Y294002 41, 43 51 /in A 25 ¥y 35 3%
24 h( ¥R M A TC ML i FE R B R 3 IGF -1 4L A &
80 wg/L IGF -1 {JCIfiL 75 FE Akl 5% 5% 3 | IGF - 1 +1.Y294002
4 Al BH A Fr 80 pe/L IGF-1 F1'5 mmol/L LY294002 )7
L35 FEmb 57 7235 1.Y294002 41 INA T 5 mmol/L LY294002
FIJGIN T B Rl B 3R 3L ) o K RIPA 40 24/ ¥ . PMSF %
W B BRI 4 700 2 100: 1: 1 246 40 i, i 18 75 1Y
5 20 B L% FE 4%, 4 °C 12 000 r/min 250> 30 min J5, BCA
0 B R BE IR R S B IR VW, A
X R AARFR A 4x B 1 EAEZE phil IR 21 )E 100 °C &9 10 min
i 2 A4 T -80 °C, SDS-PAGE HiJk 85 i
FH 5% A8 4= 12 R 3 1 h, 1 XTBST 764Uk 2= 5 Wi 5
4 CHE —PL(TCF-B2 MMP-2 HIF-1a PI3K ,AKT) i
T, IXTBST S e i G E IR E —Pr 1-2 h, IXTBST 7
Oy URRE IS HEAT A4 K, 8 Tmage J P4 25 11 2%
JKBEAE, UL GAPDH 1 £ 11 5 TGF - B2, MMP - 2,
HIF-1a PI3K AKT fZE FIAIXT ik i,
125 G EREN (1) FEASHR I & S Jo T 9 4i il
& FTHCE T 24 FLALH, AR FLEERTINA 500 wL 5 4 55 77
BE OO R B A, LA REFL 4x10°/mL B2 Fh7E 24 fL
Morp, RRa L oE M RE IS SR A0 A KRS S 2% 8, 2y
KR diME 24 h( 44k 1.2.4) . (2) 4B & 2 . B
24 FLAR , ARSI A 37 22 IH (35 52 356 F FL I BE T AL &1
PBS, R EA RN FLIRIEYE 3 ¥, EK 5 min, A A B
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4% Z EHEEREE 10 min [55E 4000, 45 405 BALMA R
[ PBS 15 UE 3 YK, 5K 5 min, (3) 3% . SFLANA 500 pL
0.5%]%) Triton—100 ZEIFF 20 min, 22 B% 4 AE 4 B A1
ST, AR R E PR, BN PBS IEUE 3 K, IR
5 min, (4) &M BILIIA 5%/ BSA 4= 1L F &, &
130 min, (5) —PiiFEE . 745 BSA ¥, B4 A BC
R —P0, B8 4 CWF B R, K H B S 7% E = R
30 min, FEIIA PBS 51k 3 WK, K 5 min, (6) 269
WEE AEFLIATOE P TR, F iR E 1 h 5,
HILA PBS 1506 3 W, 8K 5 min, (7)) B H . BOH 203k H 3t
FHVE RS AR BR80T 18, % 0 DAPT 5 /38, FH /N0 B
24 FLAR A A RRLTC -, K TG 1) 44 i T 7 55 A 2036
T R R ORRE AR A BB R TR A
HEOCIEE 10 min, fE4HMIAZ Y0, (8) KOLHR . FE90
AT AR A0 S s IEMER AT Image J A0 BT

B4 3 M7 . Kl GraphPad Prism 9 Goit2f 8 47
GEit o3 b B DA B IR i 22 (o £5) FRon . Z A HLEL
KRR I 22508, B HLBCR T LSD - K 56, LA P<
0.05 A ERAGI L,
2R
2.1 HSF RS 7S451E  HSF 400 2108 T A U4 41,
T RE A= 4 5 B S BE T LS A TR 25 Sy B 4 41 A
BRENYIEIY RV, M AR (B 1) .
2.2 IGF-1 3t HSF {HpaigsE TR AIRME CCK-8 LK
I 275 40 .80.,100.,160 we/L ) IGF—1 537 HSF 40/ )5 ,
5 XTHAIL , IGF -1 2041 i3 1 2 i T+, LA 80 pe/L
IGF-1 A ANHETE Ffers . FfiE IGF-1 1R R[] A 2E 4, 4
W 3% 112 T, H 24 h B 80 we/L IGF-1 ZH 40 3% 1 4%
5, IR IGF -1 B 25 B 80 /L, /E HI B[R] 2y
24 h(&l2A) .

A RIR S B0 245 B BoR  IGF -1 B5 35 40 24 h IF, %F

HBZH 40 pg/LIGF-1 21 80 wg/L IGF-1 4140 i 1T 5% 4>
WM 24.37%+1.05% 40.37% +1.77% .56.92% +4.03% , 4l
MRS R 1GF-1 W BE A= i F+ i, IGF -1 B S A i
T AT (8 2B .C) .
2.3 LY294002 X} HSF 40 s F1iE A M  CCK-8
s IR 1.25 .2.5.5.10 mmol/L 1Y294002 /£ 41T HSF
SR, 5 6 BR 2H B, LY294002 2H 40 it 1% 7 32 i [ AIG
(¥ P<0.01) , #84f 1C50 {8, BEFF /5 225250 H 1.Y294002 i
FELGYHRE N S mmol/ L /E IS IE] 2y 24 h( & 3A)

1A ) IR S B 45 TR B S, LY 294002 K5 S5 4 i 24 h
A, X HEZH 2.5 mmol/L LY294002 2H .5 mmol/L LY294002
2H 20 B 3T A R4 R 16.82% +2.12% . 7.70% +0.80% .
2.68%+0.76% , 5 X A LA, 1.Y294002 BH I i 1 20 fifg
TR, R WA G IR X (¥ P<0.01) (K 3B.C),

2.4 Western blot #& il HSF AR P HEHXEZE AR RIX
IGF-1/% LY294002 %% 3% HSF 40 M1 24 h J5, 5 % BB 414
He  IGF-1 20 i) TGF-B2 MMP -2 HIF- 1o PI3K AKT &
Pk B4 TR, 1Y294002 4110 A 2 A ) R, 2255
BRI E X (P<0.05), 5 IGF-1 A, IGF-1+
LY294002 ZH 1Y TGF-B2 MMP -2 HIF-1a PI3K  AKT &
HRBRY TR, ZR AL E X (P<0.05,% 1,
Kl 4),
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o
& TV 22 HSF dpams

B EEEM A HORREC 43 B HOR R SC 10x.

A 150+ == X 2 EE40 pg/L EW80 ug/L EWA100 pg/L  EE 160 g/l

0~ 6 12 24 48
IGF-11E H I [ (h)

B
G 1004
Oh
9 b
g 50 a
B
=
5

24h "R ERL 40 pg/L 80 pgiL

I

X 1 25 40 ug/L 80 ug/L
2 IGF-1 3 HSF 4RI FIT MM A, CCK-8 LI RIME IGF-1 X HSF 40 i3 JE 16 Pk 52 3 P<0.05, " P<0.01 ws
X HEZH ;B A RE AT A R BE IGF—1 X HSF 4T RS 952 IR ; C . A [FIHRBE TGF—1 8%55% HSF 4T % ;* P<0.05, P<

0.01 vs X FRZH
%z 1 Western blot #:ill HSF ifahHEXEANERENRIEE xxs

i TGF-pB2 MMP-2 HIF-la PI3K AKT
paiisez) 0.62+0.03 0.54+0.03 0.34+0.03 0.51+0.05 0.57+0.03
IGF-1 4 0.79+0.02" 0.67+0.03" 0.69+0.01" 0.68+0.03" 0.81+0.02"
IGF-1+1Y294002 4 0.56+0.03" 0.49+0.03" 0.58+0.03° 0.47+0.01" 0.66+0.02°
1.Y294002 £H 0.45+0.02" 0.39+0.01" 0.48+0.01" 0.31+0.01" 0.43+0.04°

F 35.36 27.54 44.61 27.37 30.38

P <0.05 <0.05 <0.05 <0.05 <0.05

1. P<0.05 vs X IRZH ;" P<0.01 vs XFIEZH ;°P<0.05 vs IGF-1 £ ;*P<0.01 vs IGF-1 4 ,

2.5 BN ZLH HSF Afnh TGF-B2 #1 MMP-2  TGF-B2 MMP-2 HIF-1la 7GR IR, 22 F I HA 58
B HF-1a BIRIZE IR st as S as 16 IGF-1 Ml i12%5 L (P<0.05) ; 5 IGF-1 4 H %%, IGF-1+1.Y294002 21
LY294002 /£ F 24 h J5, 5% B4 L8, IGF -1 41/ 19 TGF-B2 MMP-2 HIF-1a ZGFRIKREAR, 22 F A 41t
TGF-B2 MMP-2 HIF-la 7GR THE , LY294002 4111 “# X (P<0.05) , 5 WB &5 R E#HAF (£ 2,8 5-7)
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A 150" [==PUgicE BN 1.25mmol/L BE 2.5mmol/L Bl 5mmol/L EE 10 mmol/L
1004
S
=
HI
2 50-
g

6 12 24

LY 294002 il IF} [f)(h)

St e 2.5 mmoliL

48

C 30-

X 20-

o)

g 107 b

B b
R \ \4

o5 N N\
SO

0 ®

7 5 mmoI/L

i
LY294002 ¥f HSF fAIEAFIT AN A CCK-8 AR LY294002 X HSF 403458 1% 4 9 520 5 P<0.01 s X

HEZE 5 B 20 K0 R 3 A I A ) VR B 1LY'294002 X HSF 41 3 i 52 0 5 C . AS [RIVE BE 1LY294002 +5 35 HSF 41 /Y i F 2, P<

3
0.01 vs X} HRZH
A TGF-52 | wamw s - w50 B -
MMP-2 | S-S — | 72 D -~
Ee
HIF-1a 120kD HE g
d A X .1 B
rO
PISK | W i - w— (55D =
e -
AKT 60 kD -
GAPDH 36 kD ail
IGF-1(80 pg/L) - + + - TGF-p2
LY294002(5 mmol/L) - -  +  +

& 4 Western blot #ill HSF AR H#EXE B RIA

A ERAL

IGF-141
IGF-1+LY2940024
LY29400241

MMP-2

HIF-1a PI3K AKT

A Western blot 45 HSF 405 TGF-B2 MMP-2 PI3K ,AKT & (X} 3

5 H B A TN KA R IS TR 45 3 *P<0.05," P<0.01 vs X BE4H ; ©P<0.05,9P<0.01 vs IGF-1 £,

R2 BEETEHENEE HSF AT TGF-P2 1 MMP-2 B HIF-1a B RIEE x*£s
il TGF-B2 MMP-2 HIF-1a
Xif BRAH 1.00=0.004 1.010.02 1.00+0.03
IGF-1 4 1.15+0.03" 1.31+0.01" 1.37+0.07"
IGF-1+LY294002 2 1.03+0.004" 1.10+0.03° 1.18+0.03°
L.Y294002 41 0.92+0.01° 0.84+0.01" 0.71+0.01"
F 30.56 108.9 50.90
P <0.05 <0.05 <0.05
1 :°P<0.05,"P<0.01 vs ¥} FEZH ;°P<0.05,°P<0.01 vs IGF-1 4,
3itig SR R 5 1 e 2, L o 9 ] S B BR A

JUBBAL T HRER A APEE | 3228 h 3R Y BOR S5 4 L EUR
DURBHE 5 = 20 18, 7R IR BR B A R v, SRR X AR B
TAP 5 SRR T, P T IR BR A /N FITIR B9 T e R 2
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KB, SR & A U BT 2 40 1 1 T LR
W)z 2 6], B IR JUR A HE SN 5T, 052 B Z R (5 =
FE B P EE L 7E LIM KR, BE % 5 S ) A AE K
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