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Involvement of Fas-dependent pathway in rhein-induced apoptosis of HK-2

cells
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Abstract To investigate the effect and mechanism of cytotoxicity by rhein in human renal tubular epithelial HK-
2 cells, HgCl, was choosen as positive control. Cell viability was determined by MTT assay. LDH release assay was
used to evaluate cell membrane damage. The activity of caspase-3, and -8 was measured by assay kit. Real-Time
qPCR was employed to determine the mRNA expressions of Fas, FasL, FADD, caspase-3 and caspase-8. The
protein expressions of Fas, Fasl., cytoplasmic cytochrome C, caspase-3, caspase-8, caspase-9 were detected by
Western blot. The results demonstrated that rhein inhibited cell viability and increased LDH release in a dose-
dependent manner. The activity of caspase-3 and caspase-8 was significantly enhanced by rhein. The mRNA
expression of Fas, FasL, FADD, caspase-3, caspase-8 was remarkably up-regulated by rhein. Rhein also elevated
protein expressions of Fas, FasL, cytoplasmic cytochrome C, cleaved caspase-3, caspase-8 and reduced expressios
of Pro caspase-8. There was no significant difference in caspase-9 expression. These results indicate that rhein has
a cytotoxic effect and apoptosis-inducing effect in HK-2 cells. The Fas-dependent pathway is involved in rhein-

induced apoptosis.

Key words rhein; HK-2 cell; cytotoxicity; Fas; apoptosis
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O RMIE A B R BRSO I B 4R 2 K RS
Mg S R B 2R, ] S ECE G B INE BN AR
BN TR S ShRE RG2S . SR B3 451 F 9T
B SD KB E B R B R IR ) 5 | I
/N BEPE [ B A SRR T DR 3 S AR T
A AEEEERS . B NVE R A R T 2
VI s ALH Z —, 548 R 1 (aristolochic
acid 1 ,AA 1) At 3 B /NS L2 g i o =
FER R L BRI R B N
bR A BEEAE D O R IR BRI S NV
b R A T SR EARBL S A AR . B, A
TR NS/ INVE R AR (HK-2) 1y SE g AR
AU gk — 2058 RO R AR L, IR 01 B4R
KE R HAA T P

1 # #

L1 Zmfe, 2 sadeik Al

NE/INE E R A AR HK-2 (VL9548 25058
Fi B ) KR (415 110757-200206, 4l 5 99%
HhE 24 A ol R E BT ) 5 HeCl, A R (3R
Sigma /N H] ); — PL & L caspase-3, caspase-8,
caspase-9 , Fas, FasL, cytochrome ¢, B-actin) fiiff, A
Hite — L (£ [E Cell Signaling Technology 7\ #] ) ;
MTT 3R FLER B U (LDH ) 20 i 5 1 A6 I 12 57
£ .caspase-3, caspase-8 1 14 £ Mz ] &L . Annexin
V-FITC 4 11050 & 240 Mg 2R iR 73 2 0] &
(B KEWBARBIIEIN) ; Trizol £ RNA $2 10K
AR PR ) ) 5 3955 s ialom) & 4
SRR & (LR AR TR A FRA ) o
.2 & F

Versa Max £ I Gt Wil F5 1X ( 35 [E Molecular
Devices /2] ) ; FAC Scan 37 2040 M4 ( 35 [E Becton
Dickinson Biosciences 7\ ] ) ; Mastercycler ep real-
plex SEAFSGE B PCR X ([ Eppendorf 4] ) ;
e HAR KA T 2 A Chemi Doc™ {4
F5¢( [ Bio-Rad 4 7]) .
2 7R
2.1 mpEi

HK-2 41 g & LG 75 T & 10% Jif 2F L35 /1
DMEM/F 353523697 ,37 °C 5% CO, 355%, 40 e
JEMGEE A TEH G DL T O B IE sl i A T, K

1 22 80% Ze Ay, LUBREHE AL AL AR, BT Ay Se B B 7E
20 e A A AT
2.2 MTT 3% m HK-2 @ fe & 5

WX BN HK-2 4, S 2 AT 10 29
T3 x10° AR , AL 200 pL B2Fp A
96 fL#z,37 C 5% CO, Z&MFREFRIER . TR0
BE W B IR i AR B2 531 2 10,25,50, 100,
200 wmol/L H KR, 10 wmol/L HgCl, Fliz )X
HR IR BB A N0 ¥ 0] 25 VA, RS R 57 12,
24,48 h, BALIMA BRI E N S o/T 1) MTT HFH]
20 L, kL5535 4 h J5 Wz 1 MTT, in A DMSO # i
150 wL,10 min 5 7F 490 nm AbP0E W (A) L 1T
AT R (A A X 100% ), FF S HEAY
AL 1C, .
2.3 SLm i 28 (LDH) #af e

WO X BOH HK-2 41 i B0, I 5 41 g ok 32
B Fp R 12 AL, AL 40 i AR 8 x 107 A,
24 h J5 IR 252, v B IE H X 20010 pumol/L
HgCl, 2H AN [A) ¥ K BT R 45 24 40 (10,25, 50,
100,200 pmol/ L) , 53 15 B A Jill 240 B 1) 5 751 %of et
2H AN [ e B KB R 1Y) 2 ) X B 2H (10,25, 50,
100,200 wmol/L) . KEFR/EH 12,24,48 h )5,
ORGSR b WO i o % FL IR IR UG (LDH) 41
e P ARG 37 & 100 B A4S AL A A, £ 490 nm
A0 30 S W W L A LDH AT B R = (224
20T W WL RE — 25 ) % HE ZH 248 60 W W BE )/ TE R 6T
HR 2 260 % IR AT
2.4  Annexin V-FITC/PI 3 &4 49 fe )8 =

WS B B0 A K 1 K2 200 L, 374095 200 it e e
AT 1.2 x 107 A4, R F 6 fLR T, AL
A 2.5 mL, A MIEREE S IS 45 25, BB N IR
ZH AR B 4399 Ry 25,50, 100 pmol/ L 1Y 35 iR 45 24
4. 2525 24 h )5, BRI AL OT B O BB dn i,
4 CHIve PBS PRk A0 PR, 45 G W 195 pl HEE
0, MBI P A Annexin V -FITC 5 L, PT 4%
W10 WL, 25 CHOLIFE 20 min, JE4H ML FHL
il
2.5 caspase-3 #= caspase-8 &AM

pecs p-ﬁﬁ%%ﬂ'ﬁ( p-nitroaniline,, pNA ) FRUE S
SLFR IR T AN [ i 2 A B2, AR A ZE 405 nm
AR, 2 il A ol 2o B HK-2 40 g 4 b T
25 em® BEFRM, 40 MG BE SRR 45 2. &5 A
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2, 53 R BRA, 25 O B, BRI B 71
A4 25,50,100 pmol/L (252541, 452 24 h, i
B A SCSE A, 4 B 22 T 2 x 10° A4 i i A
PR 100 WL Ay Lo B N 2R W, UK TR R
15 min, 4 °C,24 000 t/min &.> 15 min, B E
W, L BN SE caspase-3 FI caspase {1, 4% IR S
A 2R I G I 22 i, B0 AR AR O A T % b i
80 L, FEIFE 10 L, Ac-DEHD-pNA (2 mmol/L)
10 pL. ( caspase-3 ), Ac-IEHD-pNA (2 mmol/L)
10 pL (caspase-8) , A5G /KifHH 37 CHEH 60 ~
120 min, i3 I U052 2 (5725 14 H0 5 A L0
405 nm IR o B ARG R . G
JIBAE = e na X V/t Ho ey, (umol/ L) Sy b A i
TR pNA YRZ s V(mL) g NAR R AR 50 (h)
BB TE]) o

2.6 Real-Time qPCR # |48 % 3 ] £ &

B HK-2 4l BRh T 25 om® BEF T, 4 G
BEJG PR 2525 . i 4 4 A 4E 2 X R4, DL &
KRR E 7397 25,50,100 wmol/L ) 45 25 41
2525 24 h, J Trizol RNA $2 UG $2 BCE RNA 5 ]
WG SRR B0RF RNA 0 5% 0 B gk cDNA DR
e SREAF IR cDNA 5354 .SYBR qPCR Mix
S E B PCR D5 91, AT 9 s i b
BRI E RGN R 1 B ; 1l -3 - 2 it
S ( GADPH ) A Sy A3 U4 1Y e R v 8y A 23 0 R Bk
P LR Cofl, Bl A RO A8 N I 56 1E
IR B i e 1 189 i 28 %) B N T PR Rk, i
A RN S U 3R T , &0 40 YRS ER
(95 C 10 min—95 C 15 5,60 C 30 5,72 C
30 s) . SERACFR FMIX B 2R
kR mRNA Rk BUEE DL

Table 1 Real-Time qPCR primer sequence

mRNA Primer sequence (5'—3")

GADPH Forward; GAGGAGGCATTGCTGATGAT
Reverse; GAAGGCTGGGGCTCATTT

Fas Forward; ACACTCACCAGCAACACCAAGT

Reverse; CCTTTCTCTTCACCCAAACAAT
FasL Forward;: GGAACTGGCAGAACTCCGTGA
Reverse; AGATCAGAGCGGTTCCATATGTGTC
FADD Forward; GCTCCATCTGGCTGTTTGTTCA
Reverse;: GGGAGTCAAGAGCATTGTGGCTA
Caspase-3 Forward; AGCAATAAATGAATGGGCTGAG
Reverse; GTATGGAGAAATGGGCTGTAGG
Caspase-8 Forward: AG TGAA TCACAGACTTTG

ATCAGAAGGGAAGACAAG

Reverse :

2.7 Western blot #| & & & i&

B HK-2 4080 T 25 em® B30 , 40
BEJGFIRZG2Y . & 4 D425 X IR 4 (25,50, 100
pmol/L RETIRZG 254 . 25 AL 3 24 h, PBS P
i, B2 HUAH A 2 T B AN A A S 1 mmol/L
PMSF {243 200 L, vK EFHE S min, {5 46 i
HT W A A 0 P, VK 15 min, 4 °C
12 000 r/min, B.0> 5 min, B FVE R S E A, i
FHAR M Z R A 53 210 S LR o3 B8, 4% iR 2R
H 3R IBOE BRI MU A 1, FH T A L K Gyt
i BCA 2 11 vk B2 350 30 0 g 21 2 vk B,
FEEE AR A R, IO B 7 20%  SDS-PAGE 25 [
EREGEIR (S x ) IUER VAT, Wh KA S min, 853
R . 10% SDS-PAGE HIUK/r 8y, HH B2
NC & |, 5% AR Wik = 3 P 2 b B F — 41
(5% e Whky 1: 1 000 #i#e) ,4 Cid i, =il
TBST %R PE 3 i , 3K 10 min; iF 5 41 (TBST %
& 1:10 000 Fi ) , EIRIFHE 2 hy ZHi4esc 4
J& , 2 TBST ¥ GE 3 3, 54K 10 min, NC & |
TN ECL & W, A EE RS G gt . il
At Gel-Pro Analyzer 4 XfBESGE5 Rk A 78 &40 HT
i1 B-actin VE RN S TIIE o
2.8 it pHr

TSI B 3 IR L x 25 R
7N, (8 SPSS 19. 0 # kit Ar4e it , Z A BRI L
BER FHRA T 7 2250 H1 (ANOVA) | 41 (A1 485 e SR
FH ¢ ki35, P <0. 05 FoRGiitA 2R

3 8 B

3.1 kKHBA HK2 i A id 69 %h

MTT SEg 45 R WA 1 R, HK-2 44735 32
BE R B TR M HE B NI 33 9 45245 12 h i, KR
W RT 100 pumol /T A i 25 41l i) HK-2 4 g 775
4525 24 h B, KR KT 10 pumol/L A i
FMh) HK-2 A0 R0 7715 35 25 24 48 h i, B9k JE
K R ¥ ] i 25 40 HK-2 40 M ) A7 35 2.
10 pmol/L HgCl, A i 3% 41l i HK-2 20 g i £7 15
R OEBRIET T HK-2 40 12,24 ,48 h i 1C,,
4351k 151.3 71,7 F128. 6 wmol/L,
3.2 Ksgwmixt HK-2 g9 e SUBR B 2084 ( LDH ) 2 5%
O]

LDH BRI A5 A 2 Fi7R , 4525 12 h i,
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YRR KT 200 wmol/L LDH B it i 35 1
s 2525 24 b, 24 OR B R R KT 100 wmol/1L
IF LDH B0 G I ; 45 2 48 h I, >4 R BRIk
B K F 10 pmol/L i LDH B it & % 3 .
10 pmol/L HgCl, RI{i LDH B i il

150
I 2h
= 24n
N ] 48h
z 100 M
£
S
R
0 [ |

Control 10 25 50 100
c(Rhein)/(umol/L)

200 HgCl,

Figure 1  Effect of rhein on cell viability in HK-2 cells cell viability
was determined by MTT assay (x +s, n=3)
*P<0.05,"* P <0.01 s control group;*P <0.05 vs control group

I i2h
[ 24h .

Relative LDH release/
(folds of Control)
(3] W

0
Control 10 25 50 100

c(Rhein)/(umol/L)

200 HgCl,

Figure 2 Effect of thein on LDH release in HK-2 cells LDH release
was determined by commercial kits (x £5,n=3)

*P<0.05,"** P <0.01 s control group;*P <0.05 vs control group

3.3 KEF®sr HK2 @ oA =% h
Hi 1 3 W] RN B A DR B R MK BE RS L, A 4
FRANET S B0 A A 5 3 hn , D W 40 M i %
BEE R BTRU BEI I . 88ttt , 25 Ek)
MEZH R BHR 25 pmol/L 2H,50 pmol/L ZH F1 100
pmol/L 21 (%) i T2 2 43 Jjll 2 (4.59 £ 0.97) % .
(7.06 +1.42)% . (27.24 2.77)% 1 (44.79 =
2.64)% ,HH 25 wmol/L 4 5 %} IR 41 b TG g 3% 2%
5,50 wmol/L 41,100 pmol/L ZH f*) 4 g 8 T= K 4H
BOW HRZH BEHT N (P <0.05) .
3.4 K BR AT caspase-3, caspase-8 &/ 09 %A
caspase T PHEAG I 25 SRANIE 4 Fiv 7R, R BRAE

24 h J5, caspase-3 , caspase-8 i M Y545 ¥k A Hfi
PEHE R R 25 pmol/L X caspase 1 P51
TG it = X,50 pmol/L 2 100 wmol/L ZH W] 5
%] caspase-3, caspase-8 i 14 A4 % MR 4H W & 4
fem (P <0.05),

10’3 1.78% 10° 4

10 10 100 100 10
Rhein (25 pmol/L)

10 100 100 100 10 10 100 100 100 10

Rhein (50 pmol/L) Rhein (100 umol/L)

Annexin V-FITC

Figure 3  Effect of various concentrations of rhein on apoptosis rate in
HK-2 cells for 24 h, apoptosis rate were determined by Annexin V/

PI stainning

> 3r Hl Caspase-3
a Caspase-8 o
on *k * 3%
£
S 2r
=
z
& 1+
[}
3
f=N
&
QO
Control 25 50 100
c(Rhein)/(umol/L)

Figure 4  Effect of various concentrations of rhein on caspase-3,

caspase-8 avtivity in HK-2 cells treated for 24 h, caspase activity was
determined by commercial kits (x +5,n=3)
*P<0.05," " P<0.01 vs control group

3.5 Real-Time qPCR #7408 % 8 = & B & ik
Real-Time qPCR 73 Hr 4 R ANEL S Fis , fE KB
FRAE A 24 h J5, 0 tL T 1E % XJ M 4], Fas, FasL,
caspase-3 FE A R iA7E 50 pmol/L 21,100 pmol/L
i (P <0.05) ;FADD, caspase-8 FL[RFik
£ 25,50,100 pmol/L ¥ i 2% i (P <0.05)
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Il Control

[ Rhein (25 pmol/L)
Il Rhein (50 pmol/L)
[ Rhein (10 umol/L)

(-AACY)
2

Fas FasL

FADD Caspase-3 Caspase-8

Figure 5 Gene expression of Fas,FasL., FADD, caspase-3,-8 in HK-2
cells treated with rhein for 24 h, mRNA expression was determined by
Real-Time qPCR (x £s,n=3)

“P<0.05," " P<0.01 vs control group

3.6 Western blot 5#7 % & £i&

Western blot 547 W& 6 FT7R, 4 B-actin FpifE

o(Rhem)/( umol/L)
Control 25 100

Pro caspase-3 - - . 335 kD

B 19 kD

%)
1

S}
N

Cleaved caspase-3 - -
Cleaved caspase-3 - — W |7 kD
57 kD

43 kD

Cleaved caspase-8 . 18 kD
Pro caspase-9 47 kD
Cleaved caspase-9 37kD
Cleaved caspase 9 35kD
BEESE:o

coe 0 0

B-actin “— — —— 5 |

Pro caspase-8
Cleaved caspase-8

Relative intensity/
(folds of control)

)}

oW s W

Relative intensity/
(folds of control)

o =

Control 25 50 100
¢(Rhein)/(umol/L)

W Pro caspase-3
Cleaved caspase-3 (19 kD) -
B Cleaved caspase-3 (17 k?) T =

" Control 25 50 100

I Pro caspase-8
Cleaved caspase-8 (43 kD)
W Cleaved caspase-8 (48 kD)
ok

% T *ok

FERMNT. B (K 6) R caspsae-3 J5i TG g 3%
PEASE, T caspase-3 B BB (19 kD, 17 kD) 7Ek

TR 50 wmol/L 41 100 wmol/L &3k & & PEIE i ;
caspase-8 JERILE R BER 50 wmol/L 41,100 pmol/L
Fik B F ME B AR, caspase-8 BY U) i Br (43 kD,
18 kD) 7E45 KB FRZH iR 3G 0 5 caspae-9 i AU A
YY) 7 B B LL TG i 3 22 57 s Fas, FasL, Cyt-
¢ HEAKIB L B-actin FrifiE MG, 45 R W[
6-C FIi7n, KB K EEHR 25 wmol/L 41 /Y Fas, FasL fll
Cyt-c 25 IR0 BRZH T i M2 5%, 177 50 umol/L
20,100 wmol/L 2] AH %5 X AR 41 ¥ 2 W 35 P 4%
(P<0.05),

E Pro caspase-9
Cleaved caspase-9 (37 kD)
mm Cleaved caspase-9 (35 kD)

L
=

[
1

o
wn

Relative intensity/
(folds of control)
>

04
Control 25 50 100

c(Rhein)/(umol/L) ¢(Rhein)/(umol/L)

m

Relative intensity/
(folds of control)

0.
Control 25 50 100
c(Rhein)/(umol/L)

Figure 6 Apoptosis-related protein expressions in HK-2 cells treated with rhein for 24 h (A) ,caspase-3 (B) ,caspase-9 (C) ,caspase-8 (D) ,Fas,

FasL,Cyt-c (E) expressions were determined by Western blot (x +s,n=3)

*P<0.05," " P<0.01 vs control group

4 1 i

REMIE R JREL T 5 LGPy
9 EBA ROURAY R BRI SN 87 B IR
RSN L FE A IR I 308G . K T R B
RACE YA TRAE B, m] 5 DRI RUR IV i L
S WFFE R BUR B N B /N S A & HK-
2 HATRR AR OK BV E 1 B 75 1 AR
S X1 B o ) A, RO SCHR R B /N B
20 M O A A AR R PR T B G  TE R RV
B A T 2 ) S T i LR

ARSI ok MTT SC55, UERH 4524 12 h i, KB R
WRE KT 100 pumol/L ] g 25411 il HK-2 41 fd 77 115
4525 24 h B, KR KT 10 pumol/L A i
FAWH HK-2 J0R A A7 T5 585 4524 48 h i), &Ik
T TR 4 T S HK-2 41 A5 2%, W
YHAAE T AR T AR SE . M AR ST,

£ it B 25 AA R A0, 2L IR 5 S0 ( LDH)) R S Bl , ik
s LDH B 10 W] 24 1 4 5t 40 M SR S ) 4 b o
ARSI T R B IR M I R SR LDH R
R 25 R R IR 2 12 h )5, KETRWE KT
200 wmol/L LDH B i 2 10 fin; 4525 24 h B, kK
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PIRUSE R T 100 wmol/L LDH B F 4 ; 45
248 h i, KIE R M KT 10 wmol/L LDH Bk
BEWRIM, ALK ME G h R E T
10 pmol/L HgCl, Y FHYEXT AL, %5 5% 41 HK-2
ANMAF IS R 2 T %, LDH B0 W 3 . MTT
SEI iR LDH RS2 56 1 B R B R 6 HK-2 248 i
AREMEME R, AT 515k HK-2 40 451 3K, 9F 5 i
] RO . R B AR A ] HK-2 4 fifg 12 h 1,
100 wmol/L LA ¥ FE 1Y KBTI % HK-2 4 i A7 1%
R PRI A, 4 e WAL T R 5 A
F148 h 5 A R T 10 pmol/ L Y R BT IR 45 2Y
At T X RIRE 0 R IR AE
T HK-2 4l 24 h J5,100 wmol/L ¥ & DL R ) K
BIR 45 2 4 A R i, LDH Rl SUTE %5 1
AR W IETE IS TS S U TSR g P oR T 24 h Y
Ve R, FE15 5 25,50, 100 wmol/L 3 /M
JERY R IR 25 254

20 B T R R DR A ) A0 AR PSR T, BL
WA E S, HAl RE R 3 K/ Ew KT
T NI PEZORLR IR AR SMIEEFE T 2 AR iR AR LA K
IR §7 X N A NS d 5 RN e L A |
TR B2k A D BEZK AL , ZORL AR 58 B MR B IR
Cyt-c BN AN R b, SRS S B h JH i B
7% AT (apoptosis protein actire factor, Apaf-1) 2%
B NREM, FE caspase-9 JFUI L7, AT 8
TE T WAt caspase J4TH, U caspase-3'"), Fas 5%
PRI S A T SN IR P T 2 AR i A v d
FE 0, I AR Fas 162 58 /NE
F R AR IR SR T S Fas A b 410 2 1f )
FETZ AR, AT 5 RARBCAR FasL AHZE 5, ] 400 P 4%
ST AR E Sl Fas ZRA T RN Y
PR = RIEEAEX, FEERED
FADD,JE i{ FasL-Fas-FADD b T2 S5 52 &Y
(death inducing signaling complex, DISC) , DISC rJ
W T 7 Y J5L B caspase-8 , B BLAR J5 AT 14 A
Bf p10.,pI8"°) | AN 4K SE WIS T W7 i) o caspase
Bt (40 caspase-3, caspase-6) , 5| i 4f Jf 4 - &
T, caspase-3 & RGeS H G e A B Y
PR 3 i, A2 22 T ) T g% 1) S ] TR L, S
T EBERAT L . ABFFE E Annexin V-
FITC/PT 52 5, & Bl Y4 K BT MR Wk & o 50 AN
100 umol /L. B, 5 AF i i W 41 0 35 0 9

A LA 5T JE o R & A I HK-2 40 i S
caspase-3 , caspase-8 IRV, & PP Fl caspase I
it T A N B R B TR Ve G I i B 4, Herh caspase-
8 VEH caspase-3 1 L& 47, Bl 2 5 T 4ok k&
1, 3O BRI Z R iE AR . AW ak i@ ik Real-
Time qPCR J5 il %€ T Fas, FasL, FADD, caspase-
3, caspase-8 [ mRNA [ RIENGE O, 45 FRAUEH] T
caspase-3 fll caspase-8 [ mRNA 3 ik fifi /85 iR ik
JERETINTT I RS, JX 5 caspase 75 PEA I 45 5 n] H.AH
EIE ; [AIR}, FasL, Fas, FADD f) mRNA ik 7R K
BRI BE S I B 4 o e, AN LB i Western
blot J7iERI 7 5 M oA CE A RIX L. 25
R PR EER 50 F1100 wmol/L 2H Fas Fll FasL 3%
IRTEBUAHBONT BRZH 338 B E 3 22, caspase-3 [ AU TC
AL, T caspase-3 I Y] B (19 kD, 17 kD)
TER B R 50 F1 100 wmol/L 4H 3 ik W 3 1 14 in ;
caspase-8 JRRYYE K #ER 50 F1 100 pmol/L 2 3K
I F P REAIL , caspase-8 B Y] Bk (43 kD, 18 kD) 7E
& RER 2 R TE I 5 caspase-9 J5LBYFI 5 U] K
B R R L Jo B M2 R Tl I A RS G A
HHY Cyt-c FERBERWK LT = misg . 25 1 Frig,
REEMR ] REfE fdf FasL A1 HK-2 411 ] R 11 1) Fas 52
PRARZS G, TS 3l 240 M 08 T F2 )5 TRl i, B4R
Cyt-c DA 2R B 0 iE A B 3%, (B2 JF R 3 3K
caspase-9 {i1LA3 24, T DL 4ok AR & 42 FF 4 K35 1R
FECHK2 IR T T it

DR ARSI A5 R ST, AR R SRR I
Hhxf HK-2 4 A FEEAE T, BB R 8 T A T R Y
BB PE, HAEPEVE FIOLHI AT BE 2 id i Fas 342 T 5
S HK-2 4 AR

2 % Xk
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