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[(HE] BH AUsE i R EEE (U0) S 5/NVERRL 4k (TIF) KRR, W
EHALR (H,S) TR A KR 0 B Wi st & e A ik B - A8 (CBS) . Hﬁ:ﬁ% v - Z4f# 1 (CSE)
FERIRH B R R aR, R HLS 78 TIF higfEH . A3k A% UUO 2 TIF KEAAL, 96 H Sprague Dawley Kl
FEHLA MR T AR . A1 . NaHS fIGFIRIAIT 4 (KFIR4) Ml NaHS .%ffug;mf“éﬁ ( Al ) , G4l 24
o BP0 TR G S BIVIE B2 5T NaHS 1.4 pmol/kg F1 7 pmol/kg, HWIUK s AT AR LRI R 2] [] i i e i
SR AR, ST ARG 7d, 14 d K 21 d BEPLLLSE 8 R, SRAEHEAEME ML HS &ik; #
BB LU TIRAKE — HET e Masson e, RSB MERG R 22 Ak Heiss 4l Ak 5 B AR RERH B 4147 CBS. CSE
FiK; RT-PCR IEMGIAFFH 2047 CBS mRNA . CSE mRNA AYFik, &8 UUO KEE/NEIR B0 E 510
W H,S RGN (r=-0.891, P<0.01) ; ANEPEL T NaHS g E WS/ NERERH (P<0.01) , LB
2021 CBS. CSE #E [ K H: mRNA fFA ALK H,S /K- (P<0.01) , B /NG [a] 4T AL R B 42 ( P<0.01) ;
i, R NaHS Fl a4 3% H,S 7K. CBS. CSE 2 A KA H mRNA Fik i 22 R 4248 L (P>0.05)
2 H,S 25 UU0 SR /NG [ R e A & Rt B, 1 HL CBS/H,S 4 22 il CSE/H,S 7R 27 TIF Hh &4 581
AMEMERD 7S NaHS 7] RUIEZE TIF A . [ hELRILRIZE, 2013, 15(10) : 903-908 ]
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Change in plasma H,S level and therapeutic effect of H,S supplementation in
tubulointerstitial fibrosis among rats with unilateral ureteral obstruction

ZHAO De-An, LIU Jun, HUANG Qian, HAN Zi-Ming. Department of Pediatrics, First Affiliated Hospital of Xinxiang
Medical University, Weihui Henan 453100, China (Email: deanzh713@126.com)

Abstract: Objective To observe the level in plasma hydrogen sulfide (H,S) and the expression of cystathionine
beta-synthase (CBS) and cystathionine gamma-lyase (CSE) (two key synthetases for endogenous H,S generation in
the kidney) in obstructed kidney tissue among rats with tubulointerstitial fibrosis (TIF) induced by unilateral ureteral
obstruction (UUO), and to explore the role of H,S in TIF. Methods Ninety-six male Sprague-Dawley rats were
randomly divided into sham-operated, model, low-dose NaHS and high-dose NaHS groups (n=24 each). TIF was induced
by UUO in the model, low-dose NaHS and high-dose NaHS groups. The low-dose and high-dose NaHS groups were
intraperitoneally injected with NaHS (1.4 and 7.0 pmol/kg respectively) twice daily immediately after operation, and
the sham-operated and model groups were intraperitoneally injected with an identical volume of normal saline. In each
group, 8 rats were randomly selected and sacrificed at 7, 14 or 21 days after operation. Plasma H,S concentration was
measured by deproteinization. The obstructed kidney tissue was subjected to hematoxylin and eosin staining and Masson
staining, and the renal tubulointerstitial injury was evaluated under a microscope. mRNA and protein expression of CBS
and CSE in the obstructed kidney tissue was measured by RT-PCR and immunohistochemistry respectively. Results
The degree of UUO-induced renal tubulointerstitial injury was negatively correlated with plasma H,S concentration
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in (r=-0.891, P<0.01). With H,S supplementation, renal tubulointerstitial injury was reduced (P<0.01), the expression
of mRNA and protein of CBS and CSE in the kidney tissue and plasma H,S level were upregulated (P<0.01), and the
degree of TIF was reduced (P<0.01). There were no significant differences in plasma H,S level and mRNA and protein

expression of CBS and CSE between the low-dose and high-dose NaHS groups (P>0.05). Conclusions

H,S is involved

in the development of UUO-induced TIF, and the CBS/H,S and CSE/H,S systems play key roles in this process. H,S

supplementation can delay the progression of TIF.

[Chin J Contemp Pediatr, 2013, 15(10): 903-908]
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N R PE BT L & Chydrogen sulfide, H,S ) & 4k
NO Fl CO Z J& TEM 2L 30 Py 4t i v & A 5 =R <
RAYEEY BT, BEAEDE TR SE H,S 76 I8 50 i
EHfe )y R AR . AMEE RN TR HLS 75
SIS LA s AR T, Tl IR H,S
BT A S LR R . KA IR R HS 2
SR, ONE BHE. R, BmiE . JBRARFN R
YRR AN o A P R, T FL B 4
H,S F 25 ik - B - &8 ( cystathionine beta-
synthase, CBS ) M Mehifik — v — 24# M ( cystathionine
gamma-lyase, CSE ) H L- 2 It & R ( L-cysteine,
L-Cys ) Ao PURME H,S & i AT 22 R S
CBS TEM ARG R BII N, CSETELIE RG &
W AFEE . CAUER DR T4 215 CBS fil
CSE, HFZE R u/NE ", SR, PR
H,S 755 /NE R £ 4E 4k ( tubulointerstitial fibrosis,
TIF ) H )& S HAR A LS 2E

2 4 VR F R B R I 2T A AE R RUBE
TR BN RTE CSE/ H,S AR 25 T K EUEF ik
PRERAE BRI AR, AMBEERNFE HoS AT REiE i i 4
AR e S R A Y A S S a1l 1. )
KREUFEFAEAE . rb o BT TR DR AT s e Bk o
T HLS IS IR TR, HLRE LT 4L
K, H,S WREEBWIEAL, RSN BRI 5 52
B 7R HoS X Z AN EAT PR VERT, T J-£7 4
TRRy A K P B HELF Ak SImE . TS 2Efk
FRAILIEAARTR], G HED HLS VA AT RES 515
WELFAEA I A A 5 R R o ARS8 A0l aa 5T B
JREFEFH (unilateral ureteral obstruction, UUO ) KR,
RERILEE HoS 19 I K- A2 AL LA K H,S & LAY 5
i CBS 1 CSE 7EAERH P 42U iy 3585 SN
FhFE HLS BB ZULEH (NaHS ) , 4R35 H,S X TIF
()5 e AT BEAE HIBILA

1 #MRERE

1.1 ##

fat e 13 &) % eV 5 i Sprague-Dawley (SD)

KEL 96 2, AT 200~250 g, H#HT < EFpe S0
oot NaHS W 3 FHZ NOvOo A+,
PUKEL CBS. CSE ZifEhiik Ll K SABC 41k
Yot A & A B PUE LAY TRARA A,
IDA-2000 1= 77 B B2 500 B i 22 o i R 42 3
TSR A BN T, Trizol 177 #11 Tab DNA 24
fi e 5 22 [# Invitrogen A H], M-MLV i34 SR 5
A TR T, PCREIYIH A TR
AR, ML (TU-1800) g H b i
Mrid AR 2~ 7], B NE B B s H Uk R i R 5
4 SYNGENE 2\ #],

1.2 Ak

121 SRR EIam R 13 Bk
SD KEL 96 H, 3& W FREE 1 G B MR AR
RIRIZH . NaHS GHEIRITAL (KR4 ) . NaHS
FREIRITAH (EREd) B4 24 H, #%2%
SCHR ', AR FNIAYY 4K B U0 BRI T
FAE AT ZE M PR A S5 FLIF BT T, TR 4L i
BRI AT L. MK, SRR T AR
J5i 7 B AE 1 5 NaHS 1.4 umol/kg (0.2 pmol/mL )
17 pmol/kg (1 pmol/mL) , £ H 2 IR H LI 4L
S TRV AR 4 R A% 80 21 43 530 I s e B 4 i
PER K, A RITFFAREE 7. 14 J 21 REFEHL
AbFE 8 HOR R, HBUZE'EHIKINS 2 mL, RH K
FII I HLS 7 it FBCR ERRAS , T o5ARS -
P2l (HE) . Masson. o3& 2 Ak Ye (6 12 300 % 5% —
RAREER N (RT-PCR)

122 BHAZFEALEZRBEIFN FUFHH
BT 10% 2R PR EE 24 h, 5 USRS I
K ZHZREH . R, AWEHE, 4 um DA,
17 HE & FLYL 4 F1 Masson Yt BF—FA] 555 H
KEH 8 5k U R, &5k U] e i 10 M EAE S
B /N ) BT AT, R i A A S /N () S A8
VA BOHSE 88, BRI S50 B/ANE P 5k
MR AER, B R4 fL R 5 1) o 28 40 it
MR PEMBRIE: BASECN0~3 48 (0=1E%,
SRASYE R 05 1= BREEAZ 40, AR <15%; 2=
HRREAZ, EASYE R = 15% H <50%; 3= %40,
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ARG = 50% ) , BESKRLUY) RE /N ]
ASFRIPES A 0~9 43, Masson YL {8 F IDA-2000 515
BT 3 K5 A R e BT R B3 TIF A i AR, Bk
Ry g — B[] A HOR R 8 5k ) R, Bk U Bl
MLEERC 10 DAESMEF, RS /NEE 15 S
Jo TR Sk Y [) o s T AR, 0 2 TIF 1 AR5 ) A
P /N ] T AR A b, O (EAE R
TIF A% AL 7

123 SJEfafbiE  SABC B4 4 20

1) CBS Hl CSE R 31k, ™48 4% M SABC i 7] &
VLI T, JGEE T Y A S A v 0 Uk M DT
FRIX IR B G B, Y6 ( x400) F, H—
Aof fi) A B LRI 8 ok D0 B, Rk U0 A B AL 5
10 ANB/NVE ) BN T 2, SR SRk HT IDA-
2000 755 375 BB B2 0 AR RS b R e, il K
B SRR G R R B Sl 0t 1 s 2 S 2 = MR &2
AT e G e 3 A A TR o /N ) B S T
BOAESE/NEE R P, A
Bk S Wiz 5k U v T I8 A A B /NS [) I A P
IR

1.2.4 3 H,S &0 e FH 25 8 A A Il
WS Fra P A IR 0.5 mL 1% i iR
FEALO.1 mL IMEARAS, PRGIRS), K rh s 2
F 5 SR 7T 43 OV IE U AL R DLTE , SR IMA
0.5 mL X} 4% — iz £ 2 8 (20 mmol/L ) 1 0.5 mL
=& b8k (30 mmol/L) , EIZIFE 20 min, FINI
A1 mL 10% =EBEER, HJ5MA 2.5 mL 7818 7K
AR ZE 5 mL, &0 5 min (6000 r/min) , WZHL
WS, O ETHE R 670 nm ARG W
ARG (A) 8. Fofil NaHS /E i brifEl 2k,
Pibrifeth Ze it 2% HoS M & &t

1.25 RT-PCR # | 5 48 2% # CBS #= CSE mRNA
I FH Trizol 3705 F— 25 SR I E 4 4R
AL mRNA, 2 F SRAR & BHET T, CBS 519
A . i 5-GATCGAGCCGGAACCTTGAAGC-3',
N ii: 5-CACCTATCCACCACCGCCCTGTC-3', F Bt
K 579 bp;  CSE 5I¥/F5: LliE: 5-CATGGATG
AAGTGTATGGAGGC-3', K iif: 5-CGGCAGCAGAG
GTAACAATCG-3', Jy Bt J& 445 bp; B -actin 5|9
J¥%1: F%: 5-CTTTTGTGCCTTGATAGTTC-3', Fif:
5-GAGTCCTTCTGACCCATAC-3', HBtKJE 265 bp.
FREAAE: 95 CHIAETE 2 min, 95 C7AEME: 30 s,
50 °C (CBS) #{ 55 °C (CSE) Bk 30s, 72 C %t
130, 330 MER; 5 72 CHLEM 10 min,
PCR 7=#) 10 plL 7€ 2% HE GRS L HLYK, RT-PCR
G R AR T A B R FH 3RS W e e v Uk RS 23 B 3R

A S~
BE

45 (SYNGENE /A#] ) , CBS 5 CSE # #4450
T AR B R ALV A BT 458 B mRNA FAR XS 26
BIKF S
1.3 Sit=ZEHHh

SR HI SPSS 17.0 Sei M A B 21 T 8244
Br, TFETERI IR + pruE2E (R+s) Fom, £
ZH (] FL Rk AR 2R 7 250 Fr, AL IRl P Ee s
LSD-¢ #5675, CBS. CSE & 426355 B 1] A 43
W [ Jo AR X T RR 22 [8) B9 AR S R e, 1 FH Pearson
MM, P<0.05 N2ESAaS ¥ .

2 #R

21 'SRFEAREITY
FERUZH RS 55 7 K /NG L Bz 240 e B it
Fio BBk, 2w RSO, E A ENE R
53 SN 610 = B oW = 151 il IRl == e 1
VI, TR BT DX IR v, R T IX M K A A X R
YEAk; 55 14 KAT UL /INE TR AR K B 2 it
VEHLE, B/NEY K, FA NS A
TMYHE 2, B[R] 5T 48 1 20 = i 34 22 &[] o 34 5
PN S e A i e A BN
UL'E /N R i s AR PEE— 2 N, RN
BRI, Ko/ NE LR M4 . ik
WHE. K, BRSNS, BNE
[ FTLF A FE R . RFARA KR E AL A1
Fsf ) A5 A DL BH Je8 AR o R 245 B T SR R 2
KEAHEL, B/NEY K. BAHSGER T, HHE
SR MR, B N D) A A0 T AR e
W /INE 1] B A PE 43 B TIF AR T AR 34 B 5 R,
B E T ARA (P<0.01) o EEHIE4H 2
IWFA AR L 2E R TG E L (P>0.05) o UL
#1~2, F 1,
2.2 B/N\EiER CBS #1 CSE EAMEIL

T AL K R 45 B[] 3 26 3K CBS. CSE T
BN L R A AR ZH RS 4R R4S st ] A
/N L 2 40 M CBS. CSE KA T RA T
& (P<0.01) , FLREARHASRIAZER , B/ NE
TGP RS ] R AF 4e b, —F KA
SO R, SR AL, 1R R
B CBS il CSE kiR FaA—F, (HoREHH |
XYk, ZFa51FE X (P<0.01) , Mk
FIEHAYTFLHIE] CBS, CSE 3k W] W 2E5, %5
THIH#E L (P>0.05) o W 3~4, K 2~3,
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F1 BAKRRGERBRGES (xzs) Fx2 BAXRRBERTHEMLENTR (%, x=s)
20 ik 7d 14d 21d Ao Bk 7d 14d 21d
BRFARL 8  0.50+0.04 053+0.03 0.54+0.03 BFEARH 8 105018 1.07+0.15 1.13+0.11
AT ZH 8 3.69+0.70" 4.94+1.02" 6.13+1.19" T2 8  14.82£2.00" 34.61+1.80™ 63.65<«2.75"
i) 8  3.06+1.27" 3.94x090™" 4.94+ 127" {RFH4H 8 10.65 £ 1.72"" 20.89 + 1.49™ 45.19 + 1.79™"*
[l 8  2.19+0.53" 331070 4.81+1.07* [=Sihe il 8  8.77+1.08" 18.74 +1.59™™ 39.17 + 2.04™"*
FAi 25.739 48.815 46.122 FAH 130.38 757.40 1479.97
PAE <0.001 <0.001 <0.001 P <0.001 <0.001 <0.001

a: 5[l — M A] SRR UL, P<0.01; b: 5[] — I A] 4545
BIZH IS, P<0.01; c: 5417 d B EEE, P<0.01

*3 BHAKXBRAFERESR CBS HHXFRIEER

a: 5[] — ]S T RIS, P<0.01;5 b: 55 [H]— e fa) A
BN LLES, P<0.01; c: 541 7 d BfEdE, P<0.01

*4 HBAKRAERES CSE B RAER

(%, x+s) (%, x+s)

215 ke 74d 14d 21d 4151 Pl 74d 14d 21d
BTFARA 8 84.1+07 837+16 813+ 1.6 TR 8 853+21 835x17 823+13
AL 8  58.6+07" 317+1.1% 24014 ] 8 62115  349x21" 213x1.7*
A 8  63.6+05" 412x19" 334114 I =4l 8  667+12" 418+1.9" 399118
op e 8  674+05 460x15" 355+19™ B 8  722+1.6"™ 479+1.1" 449115

F{H 2611.41 1719.14 2083.78 F{H 299.572 1265.178 2127.866

Py <0.001 <0.001 <0.001 P1H <0.001 <0.001 <0.001

a: Al SRR EE, P<0.01; b: 5[] — i E] sS4
WL A, P<0.01; o 5[E4H 7 d WA, P<0.01

B1 S8ABNEBERBIEKLI (Masson Jefi, x400)
Wit 2 i b A SEL T ) S, B/ INAEP 4L 4 R ]SS 2 4 AL i n 2, A1
e AR ek 4 N T e AR R R A D, AN E NaHS T FiAL
R TCW W25 5. BT AR E /NS S TC ] S OE

2.3 I3 H,S WIkFEL

BRI 53697 R UMLK HLS & m 3 B
FEAGETA, 7ESCHEE 21 REEGERE, SERFAR
A, ZRWATEIFE L (¥ P<001) ;5 H
AR S ATT ALK HLS K-8 TR (3
P<0.01) , 1A%, e gL e [ —mshie) s b g, I

a: 5[l — B ] SRR EE, P<0.01; b: 5[] — i a] sS4
UL LEEL, P<0.01; c: SR 7 d BFLLES, P<0.01

BFALL

B2 ‘BHAKXRAFERESCBS ZEHRIEER (SABC,

x400) B B /NI BT 4EAL BTN, R A AT 4
B/NE [ CBS YRR Rk, HARRIA CBS & AR ARIA
SPAHREACTE B 2, MiETARE B/ ME CBS Fk M AT

W H,S IKFE2EF G 2EE L (P>0.05) o W& S,
2.4 CBS #1 CSE mRNA £ix%

RFAR LA BB IE K 8 %55 CBS mRNA, CSE
mRNA, AR ZH FIE97 41K Bl CBS mRNA, CSE
mRNA Fik L IF AR Bb, Z2RA5012%
B (P<0.01) ; HPFEWTEIEE, CBS mRNA,
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CSE mRNA R IL B %, FREEHRRSEE
5521 REIRLZEHR . & . KR4 SEIAA LL,
AR E] 5 CBS mRNA, CSE mRNA (R 2655045
RIS 3TN, ZRA SR L (P<0.01) .
LI 4~5,,

P Vst

N s g
A :' 94 1 SRS
B3 KAKRARAIELS CSEZEBERIZEMR (SABC,
x400) B /NG R RLF AL 9 W, AL Ry Y dl
/NE T2 CSE fyFeik i Filias, HADL CSE & A RBBIRIT
R W3, MR TARA/ME CSE FRIAMAE A

bp M A7 B7 C7 D7 Al4 Bl4 Cl4 D14

<—CBSmRNA

<— 3 -actin

A21 B21 C21 D21

S il @ < CSE mRNA

— — «B-actjn

Al4 B14 Cl4 D14 A21 B21 C21 D21
e e <« CSE mRNA

-

-

sl <— (3 -actin

4 FHAKXBAFAEE S SR CBS fl CSE mRNA
RIEWJEKE M. 500 bp Marker, A: F R4, B: A4,
C: KA, D: mREE; 7. 14, 21 RFSLIGHITIIREL,

*5 BHAXRBRAFEMERMLEHS &8
(umol/L, x+s)

20 51 % 7d 14 d 21d
RFAR4 8 161 +4 153+5 159+6
FERIZH 8 144 + 10° 135 £5* 124 + 7
Sl 8 152 £ 8™ 143 £ 6™ 133 £ 9"
7 AL 8 154 + 6™ 145 + 8" 140 £ 11+

F1{4 6.881 11.745 28.516

P <0.001 <0.001 <0.001

a: 5[ — A S AR AR AL b EE, P<0.01; b 5 [R]— R [a] i p
UL A, P<0.01; o 5[E4H 7 d AR, P<0.01

- ofFRaE
181 L. wer S oiEE
16 5. Lo obc mENEE

- 141 ac % nEHER

Z 124

E

S 0.8
0.6
0.4+
0.24
0 T T A

7d 14d 21d
254
ORFARA
5 oz
1 niEHEA
= L nEHEE

A

|}
0.5+
0 B

7d 14d 21d

B 5 FEXBAEEESASHE CBS & CSE mRNA
BIRIE A BAUKEUNIF )5 B E CBS mRNA FRkACFARIR
El; B: #2524 K BRAS R A ] 5 B I CSE mRNA 57K AR A
a: 5[] — I A] SR TR, P<0.01; b: 5 [R]— B[] 25 R 21
4, P<0.01; c: S5[E4H 7d B HES, P<0.05,

25 MEXUDWER

CBS & 1 BH P Y € 1 A7 5 /N ] S A3
TIF AHX 1 A4 2 A DG (7=-0.966, -0.918,
P<0.01) ; CSE %5 [ BHP: Y 66 i AL S 15 /N ) it
5. TIF AXTEAIS 2 A (=-0.944, -0.921,
¥1P<0.01); CBS mRNA ikt 5 /ME TR B |
TIF FHXT AR R AR E (7=-0.812, -0.836,
P<0.05) ; CSE mRNA Fiki 55 /ME ] Bl &
TIF FHXT AR 2 AH G (7=-0.813, -0.855,
P<0.05) ; L3¢ H,S /K F5 CBS 1 CSE mRNA &
IAEIEASE (720935, 0.944, 1 P<0.01) .

PR LS 11—l R A D9 T S A
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o F, TENURNEIESRT IZ Y30, HS R
ARG RGBT S KB R e o g e,
N i - TR - B MR, R PN ) 0
IRE, DA RCET 5K A4S K U1 T Ak E S LK g,
P LA -1 LA s s R T, RS 5T
i £F i f . FFEF difb 5 A 203 B 4R b e B A
IR B,

B WEET 4 AL AL F8 B /N ERBE AL A TIF, b TIF
JUF- 2 T 12 M 5 e 0 4 i R AR 01 o i i
S AL [ s, Hop HL2E R A R LR () 5K e 40 i
AN R RO RRE . TIF 22 S e B 0 o
BB TIRE T R ™ E AR A W TS Y — A EE
Fabn ", FLTE 1982 4F Stipanuk 5 " RIIESEE K B
B HE R AEAE N TR HS, JTAESR, A FROMEYE
7N TR PE HLS FEBR I — PR S S 0
1 U2 DL R BERE S A AE BB AT RS M ! A
AT PUR . PR A AP
EM . 78 B I H,S 1A s e, AirscsE
L-Cys VERIEY, TEMFE B L2503 b LA 4K
W AR A H,S, HS G AT e g i - &
TR (—Fh CBS WBH A ) AN EEH &R (—
Fl CSE BYBHAE R ) FrFHWT, SR, FRARXT CBS 5%
CSE #EAT BT, HAERE /N bidi /> H,S A ™,
ViHA CBS il CSE J2& 5 I i 478 v W i OC B il .
S LR BT AR A K BRI —E H N
TEPE H,S, 'B/NE LR i) 1z %3k CBS F1 CSE
S mRNA L UUO #5784 K BRUARE L #8125
H,S /K R R, LASEREE 21 Kok i3,
Ifii CBS F CSE 75 1 M2 H: mRNA ({2635 78Rl B /N
() S5 43 %) n o 2 R R AR A, I 2R HLS %
DL M CBS. CSE BYFRIAY 55 /INME 8] B A i 2
S, AU TIF i A v i 2 1S Y & i
CBS. CSE [ 76 —8ERAL . SR M CBS/
H,S il CSE/H,S KRR EHES S T TIF WAL Sk IE,

ANJEYE RN FE HLS HEAR NaHS 7] DL i 25 42 25 1
WH,S WK, WSl ZHhiR . T, b
AR A WA RN FRAIG UUO 8000 B /N 46
P R AR T N RIS R R RE RIS
WAE— R L ARRE T8 /NVE L E2 CBS Fl CSE (1)
AWpiEYE, B IE CBS FI CSE 3 L-Cys IS ¥4k
PR INTEME H,S, MIMTAESE TIF 4 & 2L FERE, 3k
B DIRER H Y o

S I 6 B G 77 FE NaHS AP PR #b 75 B AR 1
TR T T & 25 5, (H AR B /N [ o
0. BT H,S KFELL A, CBS. CSE fh PRIk
ST TRATHT , e A 6] TIF A MO0 RY 5 3,

PR A0 2 2R S 3 AMIEPE NaHS Fl T g™
AR R BRI B R VR, (AT 2P R SR
Uk 734k, TIF ARALHE M & ZFp i H -+
ARKEF . KN FES 508 2001, R
H,S 7£ TIF FFBRS i V5 DL SRRV 590+
NO F1 CO WIAHE G R M7 it — 2P0 .

(& % x W]
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