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[(HWZE] HY PP Wot /R A M5 N IR (th-Endostatin, ES) P55 A 4 il SMMC-7721 3§74 |
Toi R A KT RELE . JiiE 20l 50,100,200 400 ug/ml ES {ASMb A TR 40 itk SMMC-7721 , FI| F§ MTT Lt
AN [R) e B B[] ES VR T A0 4 L REC AR 2 5 700 R A 24 A SRS 448 L ) 190 B2 U T 3 Western blot £l B 7% 3525 1
(B-catenin) WHIF A HFEETF 38 (GSK-3B) 2235 ; i A RT-PCR K¢ Wnt {5518 % T JiF %L A survivin & cyclin D1 mRNA ik
THoL. &R RREIVEREER) ES X) AR 40 SMMC-7721 EAG AR A8 BE i A K Wil 4 B, ELA7 76 B 1) ) 35007, ES VR
48 h F1 72 h 5 ,SMCC-7721 21 B4 s 2843 5 A5 (10. 45 £ 0.73) % F1(21. 81 £0.55) % (50 pg/ml) ; (15.42 +1.91)% Fi
(27.81+£0.92)% (100 pg/ml); (23.64 +0.43)% F1(31.07 £0. 13)% (200 wg/ml); (28. 88 +0.63)% F1(43. 76 =
0.55) % (400 wg/ml) , 524 h KWEAM L ERAHITEZE L (P =0.000), £WEE ES 4 F 5, SMMC-7721 4l G, #i
Y L) 5 0 HR A LA 22 B ST 25 7 L (P =0.00) ; SMMC-7721 414 ES fEF 72 h J5 , B ES YR T &5, 40 -2
i, XA, 2 R AR EE (P <0.05) . ES GEREFFHIRANNE B-catenin £ HFIK (P =0.000) ,{HXF GSK-3B 1
FIRTCH B, ES f8 T I Wnt {5 558 I T il s T survivin & cyclin D1 mRNA /K, 25 ES g {2k B-catenin
TR, AR Wt (5530 B8 T s B ] survivin J2 cyclin D1 mRNA (955 3%, I SMMC-7721 4 M3 58 , 371753 4
AT, ES IPHIGEE A T R/ER S GSK-3B SR RIB T X,
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Effect of rh-endostatin on proliferation and apoptosis in hepatocellular carcinoma
cell SMMC-7721

Song Liwen, Wang Honglin, Liu Bo (Department of Hepatobiliary Surgery, First Affiliated Hospital, Chongqing Medical University,
Chongqing, 400016, China)

[ Abstract | Objective To investigate the effect of Wnt signal pathway on proliferation and apoptosis
of rh-endostatin ( ES) induced hepatocellular carcinoma cell SMMC-7721 and the possible mechanism.
Methods  Hepatocellular carcinoma cell SMMC-7721 was treated with different concentrations of rh-endostatin
(50, 100, 200 and 400 pg/ml, respectively) in vitro. MTT assay was used to detect cell proliferation in ES
treatment at different concentrations and different time intervals. Flow cytometry was used to detect effect of ES
on cell cycle and apoptosis. Protein contents of B-catenin and glycogen synthase kinase-33 ( GSK-33) were
determined by Western blotting. mRNA expressions of Wnt signaling pathway downstream genes survivin and
cyclin D1 were determined by reverse transcription-polymerase chain reaction ( RT-PCR). Results  ES
significantly inhibited the growth of SMMC-7721 cells in a time and dose dependent manner. After ES treatment
for 48 and 72 h, the inhibition rates of SMCC-7721 cell were (10.45 £0.73)% and (21.81 +0.55)%
(50 pg/ml), (15.42+1.91)% and (27.81 £0.92)% (100 pg/ml), (23.64 £0.43)% and (31.07 =
0.13)% (200 pg/ml) and (28.88 £0.63)% and (43.76 £0.55)% (400 pg/ml), respectively, which
were significantly different from that of 24 h treatment (P =0.000). The proportion of SMMC-7721 cells
arrested in G, phase after ES treatment was significantly different from that of the control (P =0.000). After
ES treatment for 72 h, SMMC-7721 cell apoptosis rate increased in a dose dependent manner and was signifi-
cantly different from that of the control (P <0.05). Western blotting showed that protein expression of B-cate-
nin in SMMC-7721 cells was significantly inhibited by ES, but GSK-3 protein expression was not affected.
mRNA expressions of Wnt signal pathway downstream genes survivin and cyclin D1 decreased after ES treat-

ment. Conclusion  ES can inhibit proliferation and induce apoptosis in hepatocellular carcinoma cell SMMC-
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7721 by inhibiting protein expression of B-catenin and mRNA expressions of survivin and cyclin D1. The inhibi-

tory effect of ES on cell proliferation and apoptosis is not related to protein expression of GSK-38.
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cell SMMC-7721
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HH NN KPR (th-Endostatin, ES) J&— ik 53
F14) PN B2 24T J 5 40 ) 0, R A AR i 1 L A A s i AR
o RSMSE R I E AN N e MR BRI 15 5 1 K 21
LA T, A N B AT RS 5 AR N BIETE R BTN B R
300 3 00 A e 29 T it 4 PN B 2R A TR (vascular endo-
thelial growth factor, VEGF) [ 31k , 2258 S 31 1.5 9
R AR T IR R IR SR 45 o ES il
V] 046 A B 20 s B e g 4 T A ML 8 iz ik
S2 L UTARSR , SR W T 41N B R (thES) RAYL
XoF LA PN B A LA 4 A T, % 22 e g [R) A B
ST RIS R VE R . N 4R SMMC-7721 A
A IRy AR S A R A0 AR, RT-PCR &
Western blot #5{ ES X Ji-J 4 fg bk SMMC-7721 3574 |
I B R T s e TR ELRT Re VR AL, A
JHRE AT R HE RIS A

1 HRS

1.1 #HAt5 XA

SMMC-7721 AJFE 4 sk A v E Rl 22 5 1 i fa A= 4
VP, A IS N R 30 2 3 49 W) (th-Endostatin, ES)
15 mg/3 ml 32, W F ILARSEF ZFEEM R A R AR, K
i B-catenin & GSK-3@ FRITREHTA K HRP Fric (55 Ptk
(ZPril 1eG) g B Santa Cruz Technology, ECL & Y6k B
Pierce /2], RT-PCR i3 &g H TaKaRa /2], PCR 5|4/ _F
AR T A WEMETE (MTT) | — H 3L A ( DMSO) | b 75 BE
(P WA g T
1.2 7k
1.2.1  Auffss s oAb # SMMC-7721 il js B FhF 50 ml 1%
TR, BEFRWON & 10% I 2F 1L3E /) RPMI1640, ¥ F 37 C 5%
CO, AT 4 i s 348 vh 55 5% ,0. 25% JPe 2R A (& 0. 02%
EDTA) AL, 18 S A0 T B AN M i A RKoR 2 o BBOx 8
AR AN A T S
1.2.2 MTT BN e P 8uE K e SMMC-
7721 FAMILL 0. 25% BERGETE AL , AN, FH 20 e % 5% SL H B o
2T M T2 T MM B 1 % 10 /6L, A5 FL 100 pul, 25T 96
FLANM B R, MR SCHREA T 25 SR R, #e Uk BE % 50,100
200,400 pg/ml AL N EZIIE (ES) It A#5FL, Al B i 25 1%t
WAL AT IR AR Z AL, B ELE L 6 L. 37 C.5%
CO, MG FRAG N BE% , 3 T VE T 24 48 .72 h, R L BE 3R 3L,
AR BCE EMR T (MTT, 10 wl/4L) ,37 C 5% CO, %37 4 h,
H MTT, In A — H JEEAK (DMSO,120 pl/fL) , Lk IR s Bk
¥ 10 min,570 nm P K FEFARCT MEEE B (E, SHERE 3 K.
AR ES % SMMC-7721 [ 24 48 72 h Ha5E I 2

FEIHIFE = (1 - STYR A -2 62 B (A %o B A - 24 2

rh-Endostatin ; proliferation and apoptosis; Wnt signal pathway ; hepatocellular carcinoma

BEE) x100% .
1.2.3  jadif i B BOEAE KRR SMMC-
7721 4, LIHEJE 1 x 10°/ml 50 6 FL#r, 4L 1 ml,37 C .
5% CO,EFRH o FEAUE S5 50,100,200 ,400 pg/ml fifi
AEE G RIS X R, 37 °C 5% CO,4k%E 8535 24 h, [l
FAL, PBS YR 2 7K. 1 000 ©/min B0 5 min U 41, 70% 2,
fi 4 °C [ % #+27%, A RNAase A 3 pl EZ&HKBF 50 pg/ml,
37 C fEIRAKIE 1 h, LTI RE (PT) #EOG Y6, Ji X 40 M40 2
AR AE A, SIS E AL 3 IR,
1.2.4 xSt AR D & 41 i ga 1 11 A 31 % 4324 ) 4 i
FASAG I SE 5. A M SR 72 h fa U A, o A0 A B TR T
500 ml ff) BindingBuffer A, fit A FITC %5 ic A9 Annexin2V
(20 wg/ml) 5wl PAJz PUYLIRE (50 pg/ml) 10 pl, FEIES] =
R GEE JEE 10 ming 7E 1 h Py, AT S0 AR . B2
HHE 3K,
1.2.5 Western blot £ W ES AbBEEFT & 72 h J5 1) SMMC-
7721 4, T 1 x SDS 246 , $REUA A M3 11, BCA (Pierce) ¥k
TEAER, EREN (50 ng) , 4 SDS-PAGE HLJK 45, 14k
Hi%# 3 PVDF L, 5% BIEYI# (TBS,0. 1% Tween-20) 3} 4]
I h MBI B-catenin GSK3B HLBRERLIA(1:500) . 4 Tk,
1 x TBST(0. 1% Tween-20,TBS) ¥k 3 ¥, 10 min/¥K; 48 H1H0
HRP FRICHYEE P (BT 1gG,1: 1 000) , =@ IFH 2 h,
GAPDH {2 NZ R . ECL {2 & GF |, Bio-Rad #E W AU
RYERAEE R 4R Quantity One BPFHEAT K BEAE 34T, 52
NEE 3 K.
1.2.6 RT-PCR #;ill| survivin cyclin D1 JE[K ik
LB YIFA: FE3 14 5'-CTGTCCCACTCCTACGATACGC-3'
T 51 4 5'-ACTTGCCTCAAAGTCCTGCTTG-3', B 'k & B
56 °C, /=Wy 338 bp, survivin L5175 L5149 5'-
CTGGCGTAAGATGATGGATTTG-3', Fiis51 4 5'-CGGTAGGGA-
CATGCTAAGTAGA-3" 3B JCELE 56 °C , P2 M1 K ¥ 465 bp. GAP-
DH 3L 54 [ 37814 5'-AGAAGGCTGGGGCTCATTTG-3' , F
W54 5'-AGGGGCCATCCACAGTCTTC-3", 3B kR B 59 C, =
YL BE 258 bp, B-actin FEFHF Y751 . lF5|H) 5'-CTACAAT-
GAGCTGCGTGTGG-3", FiiE5 14y 5'-AAGGAAGGCTGGAAGAGT-
GC-3', IR KR FE 60.6 C, =YK i 527 bp, HOE AR K 41
2, rh-Endostatin AS[R] ¥ 524 ALFE 72 h )5, 3% Trizol RNA $h#:i5
F U A543 A SR I A2 A0 L6 RNA 5840 e 6 B 11
D(260) .D(280) , BEfEWHEEMHLIKIR/R RNA 588, i i 5 %
4>k 37 °C 2 Jvj 15 min, 85 C ) Jwi 5 s &% cDNA, PCR )W &
5 94 CHIAEE 3 min, SRf5 94 CARYE: 30 s, #2045 H R KR E
B30 s,72 CHEAH 30 s, 48 36 ANEEF, fe )5 72 C A
5 min, PCR P 3 7= P 3 wl, 2% BN WHEE I H ik . SER AT
3 ;e
1.3 “%its7 %

FRLL x =5 TR, R SPSS 19.0 Geit i, AR £ & Lk

cyclin D1
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BRI LSD2¢ 4556 o L2 ANIR] 254y v B2 A BEAN ] B 1) 14 448 i
SEFHBTRER M 08T o 7 ZEANFF R ] Games-Howell £255 .

&R

th-Endostatin % SMMC-7721 4a it 2 ¥ &4 Fp0) 45 )
ARV BE (%) ES Kb A9 40 ffg SMMC-7721 B A K [R) A&
AR AN VE o ELRETR 38 A (8] B 4K, P R e o
R AR B A R A AT R A B k2R, ES 2
WpHe BELE 50 ~400 pg/ml Z [AIVEFH 48 h F172 h, 5 24 h 44 fiE
S AR B A= A 10 T S i
ES X SMCC-7721 4 £ F f) v B RS 8] 47 76 38 500 i
2 RN N AN HT : SMCC-7721 443 5 25 ES Ab B 24 48 |
72 h G EVRBEALIA LA BT 22 5 (P =0.000) ;4351 4
50,100,200 ,400 pg/ml ES 4bBH 5, A [A] o} i) 20 8] b &5 403t
2928 (P=0.000,& 1),
501
451
401
~ 35
=30t
% 251
£ 20r
151
101
i

2

2.1

050 pg/ml

8100 pg/ml
200 pg/ml
®400 pg/ml

24
A 18] (¢/h )

P<0.05, Fl—8iE) R R R EZ ) b4 P <0.01, B —iRJE R F &

18] Z_J4] pb g

Bl 1 rh-Endostatin 3} SMMC-7721 204 H3PH41E B

rh-Endostatin &% SMMC-7721 48 &L J8) 23 5
Fifi rh-Endostatin ¥ £ T} 75 , SMMC-7721 40 i sk F G, 49 kb 451

2.2

400 jfé3()0 600
ESOO 2270 E
= = = 400
%200 =180 =
= e z & 200
=100 \ \ 90
0 NS N @ A\
20 40 60 80 100 120 O 20 40 60 80 100 120

TEH(FL2-A) THH(FI2-A)

20 40 60 80 100 120
THH(FL2-A)

M, S WA LA s . SE5% 45 4H 50,100,200 ,400 pg/ml ib
FRAHMSS , SMMC-7721 4 ffd G, HA 40 ffd bk 51 5 %8 B4 L3 25 5=
BE(P=0.00), 400 png/ml 4UffIAbFEL S HA Lb ) 55 X% R B
BEFWEP=0.00)(E2),
2.3 rh-Endostatin %5 SMMC-7721 %mjeL/8 —
SMMC-7721 4fHfa2: ES /R 72 h J5 , b ES W T15 , 2
PTG S IRZL AR LE , 525645 20 50,100,200 ,400 pg/ml
AL A )5 , SMMC-7721 248 Ji0 240 s i T2 3 522 - TH@ 3 (P <
0.05) ([#3)
2.4 rh-Endostatin F 8 SMMC-7721 %1 jg& [-catenin %
ZRE &0
SMMC-7721 4t ES YEF 72 h J5, Western blot 45 £ i
7, B ES WREEZ i Tt 55 (50 ~ 400 pg/ml) , B-catenin 2 [138
IR HRZHAR LE B R % (P =0.000) , B-catenin & [ 3R 5
TELH N FEE I AE R 78,50 g/ ml AbBRZH 5500 BRALAH LL T SE T
FR (P =0.095), 1 100,200,400 weg/ml & 241 5%} B 26 4H
G L (P =0.000), 4bFRZH & 20 B 5 A g it
HY(P=0.000)(K4),
2.5 rh-Endostatin 5 SMMC-7721 #m . GSK-33 % &
a4 Rk AR A
SMMC-7721 42 ES YEH 72 h J5, Western blot 45 5 i
7, B ES W BEZE T (50 ~400 pwg/ml) , GSK-38 & H KA
FHILWI WA (P =0.395) , F24H B 804 To g it 2% 2 L (P >
0.05) ([E4).
2.6 rh-Endostatin F i SMMC-7721 % fi¢, survinin &
cyclin DI mRNA % ik
SMCC-7721 #ifl & A mlHe i ES EH 72 h 5, RT-PCR %%
RWIR, BEE ES W BE B 7 T i (50 ~ 400 pg/ml) , survinin J
cyclin D1 f) mRNA FiE ¥ HF B E T (P <0.05), Hf
400 wg/ml ZH 5 %F BEZHAH LE survinin FT eyelin D1 JER ik 2% F
B#(P=0.00)(KS),

AEXT £ A £

N A o ®
S 3 3 &
s 35 3 3

A ©

20 40 60 80 100 120
TEH(FL2-A)

20 40 60 80 100 120
TEH(FL2-A)

A:50 pg/ml 3k E 40 ;B:100 pg/ml 3R JZ28;C:200 we/ml R E 48 ;D400 we/ml R 40 B 5 40

El2 rh-Endostatinon 4h32 72 h it SMMC-7721 40 1 5 53 B 7 =X 40 B U A& i 5 3R

10* 10* 10* 10* 10*
10°4 10°3 10°7 10°3

T 1074 =10 =107 z10°9 z10?
10'4 10'4 10'4 10'4

_ ' 10°4 il y : ' 10° Y @q 10° 4 | 5 A o] idES ) ®
10 10° 10" 10° 10' 10> 10°  10* 10 10° 10 100 10* 100 10' 10> 10° 10* 10 10" 10®° 10° 10*
Annexin-V Annexin-V Annexin-V Annexin-V Annexin-V

A:50 pe/ml K 48;B:100 pe/ml 3K 485C ;200 pwe/ml 3K 485D 1400 wg/ml % B 40 E 44 B840

&3

rh-Endostatinon 438 72 h Bf SMMC-7721 Z0 B8 T MTT #3045 R
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1 2 3 4 5
Bcatenin(92x10°)— N N S — -
G3K 3Ba710) - S —— -
GAPDH(37x10’)— (i semn 4 G e

1.2 8405250 pg/ml ROE4R3:100 pg/ml SRE R4 .200 pg/ml
SKE 4R 5:400 pg/ml WRE R
E 4 Western blot #&il ES 3+ SMMC-7721 4/l B-catenin 5 GSK-38
BEBRRENZIN

M 1 2 3 4 5

M: ARl st BB 4052 50 we/ml 3% 4053 100 pe/ml 3K B 40,
4,200 pg/ml #JE ;5 400 weg/ml 3K JE L0
&5 RT-PCR #il| ES Tif SMMC-7721 £fi}f survinin % cyclin D1
mRNA Fik

1 000 bp—
700 bp—

500 bp—
400 bp—
300 bp—]

200 bp—]
100 bp—]
1 000 bp—

700 bp—/|

500 bp—]
400 bp—|
300 bp—]

200 bp—]
100 bp—]

«—B-actin(527 bp)
«—cyclin D1 (338 })p)

<—survinin(465 bp)
«GAPDH(258 bp)

3 itig

ES 2 40 it A0 55 5 e I X VIR e K o Ao BE, i O
Reilly 251 7RI AN 35 /N B B 40 938 B 3 35 5k vh &
PH A — ol DAL A 0005 A B ] DR, S e I A PN R 2
Y 18 A A 3 B U ) 9 B e R A — el PR e R I A A
WA, Jiang 50 JESE T rh-Endostatin 7 & 4h B
FEADHI TN HL0 bk SKOV3 B K F i R M T,
WFRSE J BE th-Endostatin {ff Wnt {5 558 5 H 16 56 6
HHH B-catenin FFAF , W] cyclin DI %6 5, X
PER T ES AN ML N Bz 240 B A 4 il /8 T, % e
AR A E A PP HIE R o

Wnt 5518 & — 0 IR & Bk A (S
SR REME, ENR SRS S O E AN 2
FERER & R R TE Wt {55 B0 B, APC-
Axin-GSK-38 B EA 5 JE 1., Toikfd B-catenin B iR
b, TeikHs Hoz R ALK AR, T K %) B-catenin 7
TR b ol LS A A N, 540 5 R 1~ TCF/
LEF 2546, JE B R — R4, A 3T T 366 [ ) e 5
HAiE A a8 3L R c-myc cyclin D1 survivin %[8] I
JE S ELFE e TE N B9 Z2 Fh IR $44 B-catenin fifg
$ MBI EFA™, BEH B-catenin 2 Wnt {5 538
BE— ARV F . R, # G FFIK B-catenin 5
AN S B, T 10 Wt {35 508 6 B0 6 5, 6 0046 e g

YN IG S, 5 R A B R T, BRI R 1R 28 B R
D15 A EEE X,

ARSZEG AN 968 A1 B ik SMMC-7721 1 Sy F 5% Xf
G, RIEAT ES (U BT = VR F B [a] 1 ZE 4K, West-
ern blot 45 5% 575 I8 41 i J5i P B-catenin 8 7 i B
S REAIS, AR ES RE 08 KR AR5 40 i ;N Wnt {5558 #%
Hh B [ B-catenin (155 i, 5 Hanai 25" (5t 45
R—3 FATH—PFIH RT-PCR EARKGM T Wnt T
W T ARG 2 N s I F A9 2R3k, & PR survinin A1
cyclin DI mRNA %% 5% /KP4 i 3 FRAIG, 9B ES il i
FEAHE I A B-catenin K 85 ZRIK , NTTREAIR T
ZE A AN S TCF/LEF B456 i/ 5 — R
PR A, PR S 80T R U 2 ) mRNA JK S R R,
AT 248 3 G AR, 15 S A L R T Rl B, AR S8
PUARTR) MR BE 1 ES XF SMMC-7721 41 g 4 5 | 41 A J&] 44
g Ty A WEEE A . U T ES fig
% 38 2 FRAIK B-catenin 8 MUK %3k , B T Wt {55
TR S, TS M SMMC-7721 4 it 19 33 7 | 248 g
FEIAPE TS . survivin FERTER 2247 240014 2 p 5 1
AR OB P34cde2 M1i% , 55 cyclin BI JL:[R]{E
HIGEA R TAER . survivin 2 [ 5L #5275
ARG i R R TG A R SUEE A, MRS 2 4t ik
survivin 1] DLBEFFJR ToRG A 0, o 2 4% AR IR A e k1 7 5%
B 22457 24, T survivin % 2% 300 48 i 09 12 19
Uifige AL, SXHRAAHL ES fER 72 h J5
1 SMMC-7721 4y survinin %% 535 KF R, B4 B3%
(4B} TR 3550 R RS R0, BB ES Jl 3 T B-catenin fifg
A MFIA,fH Wot {5538 B FiF survinin JEF mRNA
JKETRIE, NI survivin 2 508020, B 28 I8 4 g
PR P TR A D fE, 28 B0 H 384 58 90 1) R 35 5 eyelin DI
EAERT G AR E 240 5 B 8 e, o LA i G, /S
YA o AT o 20 B R A R R, AR SE IR 2 SR R
SMMC-7721 24 Jfa i 40 B JE 30 & A= 1 B B A8 4k, e T ES
fifi B-catenin F5 ALK 3238 F I8, HF UERLIE ] cyclin
DI [R5 S s/ A G A3 N, S A /D , 240 e i) 19 R
T G s Bl ES W BE (W38 in, 175 5 SMMC-7721 41l fi
JToAE g s, b 400 pg/ml ES ZH A 40 i i 1%
A3k 29.19% .,

T HRT ES $H JF-8 SMMC-7721 4t 34 58 F1i75
SR T BRI, AR S AN 1O IR K -3 B ( GSK-
3B) . GSK-3B B F/& Wnt {5538 I 19 7 1 i 15 & 1
IR LS T LMEE B-catenin (177 ZALREAR , DA T84
Wnt F 7 3% [ 9 32 15, Farago 25" %% Bl 3 [ 1%
GSK-3B (7 1, LRI 40 e v Wne {553 % 53 4% 3
1 , B-catenin 7£ 20 B O 2% A i B g 3m, H H R eye-
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lin D1 &3R8, A528GR B, ES /E AT )G, Western
blot 25 R .78 GSK3B H HIF LW B &k (P =
0.395) , X4/ ES JIr5| #2114 B-catenin £ [ % & 1 I
Fl survinin , cyclin D1 mRNA # 5% /K )8 5 GSK-3B
AN S EIHF IO, L, ES i SMMC-7721
AN RSG5 375 A0 A T B VR FAIL R O A A i i el s
AN GSK-3B H LB

2 bR 52 56 45 B rh-Endostatin 38 37 F 7
B-catenin £ KK, ITTAE Wit {5538 B T e 5 5
¥ survinin I eyelin D1 mRNA 7K - F&A , {8 HT-98 48 i
RELYHE T G, 301, L Ve &4 e 7y 52 o 384 3, S B R 1
25 EJIrR , rh-Endostatin AN A A] 38 4 5T 1L A= B 1 417
il 98 20 B 1 A RN A% L 38 AT 5E 3 R E Wne 54538
FEH Y SCHEEE 1 B-catenin , REARIZAE 530 I Ui ik
D] )2 57, e 1) 155 S 200 L 080 o R 0 0 b R ) A
X rh-Endostatin Ht M AL #E4T 7 4h 58, o4 5
rh-Endostatin Ilfi iz H1 THUTHE RS S AL e 5L

SE k-
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