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AR 3T B (xR LR 98 & % k3R B (polypeptide extract from scorpion venom ,PESV) & & #l
FM,5 - A%z (5-fluorouracil ,5-Fu) 28,440 10 R, #E 4 FM 14 K. L8 M BARRAE K W&
A F G HE e &L B & 4 BF 5 20 2% 22 AL SRR SP sk Ad i & 28 M U5 41 4 4k % 58 B (microvessel
density ,MVD) ., KA % 9% 4234k 5 ik & Western blot k46 &- 20 5% i BL VLB -3 -8 B4 ( phos phatidylinos-
itol 3-kinase,PI3K) BBz L% & 384 B (phosphoprotein kinase B,P-Akt) . # &% 5 B -F -1« ( hypoxi-
a-inducible factor-1a,HIF-1a) . 24 N & % Kk B -F-A(vascular endothelial growth factor-A,VEGF-A)
Eakik, R 5-Fu 40,PESV & 4K ZHFE F 55 4 64.8% 43.7%H232.4% , Sk, =
252540 PIBK  P-Akt . HIF-1a . VEGF-A % & ki 2 FRA (P <0.05,P <0.01),PESV & &7 &4
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Study on the Mechanism of Polypeptide Extract from Scorpion Venom on Inhibition of Angiogene-
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ABSTRACT Objective To explore the mechanism of polypeptide extract from scorpion venom
(PESV) on inhibiting angiogenesis. Methods The H,, hepatoma tumor model was established by subcu-
taneously implanting H,, hepatoma cells into mice. The tumor-bearing mice were randomly divided into 4
groups, i.e., the control group, the high dose PESV group, the low dose PESV group, and the 5-fluoroura-
cil (5-Fu) group, 10 mice in each group. The intervention was lasted for 14 days. The growth curve of the
tumor volume was drawn and the inhibition rate calculated. Pathological changes of the tumors were ob-
served by HE staining. The microvessel density (MVD) was detected using SP method. The protein ex-
pression levels of phosphatidylinositol 3-kinase (PI3K), phosphoprotein kinase B (P-Akt), hypoxia-in-
ducible factor-1a (HIF-1a), and vascular endothelial growth factor-A (VEGF-A) were detected by immu-
nohistochemical assay and Western blot. Results  The tumor inhibitory rate was 64.8% , 43.7% , and
32.4% in the 5-Fu group, the high dose PESV group, and the low dose PESV group. Compared with the
control group, the protein expression of PI3K, P-Akt, HIF-1a, and VEGF-A were obviously inhibited by
PESV and 5-Fu (P <0.05,P <0.01). The MVD also decreased in the high and low dose PESV groups (P <
0.05). Conclusions PESV could inhibit the angiogenesis of H,, hepatoma. The mechanisms might be as-
sociated with suppressing the expression of PI3K, P-Akt, HIF-1a, and VEGF-A.

KEYWORDS polypeptide extract from scorpion venom; H,, hepatoma; angiogenesis; hypoxia-in-
ducible factor-1a; vascular endothelial growth factor-A
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% B 2 IK#2 ¥ ( polypeptide extract from
scorpion venom ,PESV) J& M 4 7 4 i i 5 i 41 e
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(phospho-protein kinase B, P-Akt) . &l % i F
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N B 4= K F--A (vascular endothelial growth fac-
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JEHIFE100% o K RIS BRI A3 Ay fo R et B ( f it
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FHEFIEEE 7 1013 .16 19 KHE s iH: 5 5-Fu (20 mg/
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6.3 Hy, I 4 21 R 45 % & ( microvessel
density ,MVD) .PI3K .P-Akt .HIF-1a /% VEGF-A &
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Yea g i Bk U R BEALIE 5 S (< 200 ) B
ZOIXEL, 31 Leica QwinV3 B 43 5k 14F 47 Ik
FEAE A 4007 BB -0 ~ 255, U -S4 (6 A
FZBIIK AR . 5 R85 K BE AR 2 UM ¢, B
JEMH B 5, B F £ A K, MVD &% Weidner N
x5y BVE SR TEAR AR ( x40 FI x100) T REIU
PR BRI B 2 R 1Y) 3 AN X, AR I 7 A% B (X
400) T#ATHHE, BOF I T ST o0 i o

6.4 H,, I 41 4 PIBK, P-Akt, HIF-1a &
VEGF-A AR R Western blot - & &
R, LR 2020 100 mg 2L HR I 4 21
M, A BCA N (IR, B8 100 °C ik
Z5PE 10 min, it E 10% 5385 18 e 5% We 4 e, ke,
HLIK G M 2 PVDC 5, 2 5% Bt JIE 05k 47 it it 4t
P JE A —$E (bt PIBK \P-Akt PATE B,
Pt HIF-1a VEGF-A ZifEdiik)4 C i3, PBK Fl
P-Akt #% 1:1 000 F#iF¢,HIF-1a fil VEGF-A $% 1: 500
it TBS YEBLE A LA % 1gGHAR B bric —
P, EIRIEE 1.5 h,DAB .5, Image J #4:4 Hr
PI3K .P-Akt .HIF-1a \VEGF-A 455,

7 SibFOrE SR SPSS 17.0 kA it
BHGH UL x +s Fono 410 50 ds 48k | One way
ANOVA #7556, P <0.05 N2t A G L.
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1 BA/NR—BORS T E X415 PESV
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PESV {5 & 21 Rl Lb ¢, 2P <0. 05, 22P <0. 01
1 4L Hy, I/ R AP R AR B il 2
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DX, R A £ L B 1 4 PR AR TS
FHUUE . PESV i MR LN AT ILZ A RoRIR
BE UL DD R A AT DA 46 , R e S5 2 e 1
TEAS AR Je S B B AT

Fz1 SA/NBUATE JHE MREERE IR L (xxs)
/NERAR TR (g)
2157 flE(mg/kg) n — JETE(mg) iR AR (mm3) IR(%)
T T
X} B — 9 22.8+2.2 25.6 +3.7 0.71+0.13 1057 £16 —
5-Fu 20 10 23.5+1.4 23.9+1.5 0.25+0.06 ** 834 £8** 64.8
PESV I3l £ 10 10 22.9+1.0 24.6 +4.5 0.49+0.04" 600 +9* 32.4
PESV #5l it 40 10 24.0£2.5 25.2+2.9 0.40 £0.05 "% 492 +7 44 43.7

SN IR, " P <0.05, **P <0.01; 5 PESV KA F41 4, 2P <0.05,%4P <0.01; F %I
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A LE M XY ;B FLJ Ny PESV {3 541;C.G.K.O Jy PESV il 41;D . H.L.P } 5-Fu 41;A ~D 3}y PIBK %
ik;E~H B P-Akt #Eik;1 ~L B HIF1a #i5;M ~P iy VEGF-A %k
B3 #&4MEHs PIBK . P-Akt \HIF-1a VEGF-A &9 315 (SP, x400)

K2 KHAMEHLA PIBK P-Akt HIF-1a VEGF-A & A FE T REMILE  CEYKEME, X +s )

415 FHE(mglkg) n PI3K P-Akt HIF-1a VEGF-A
Papit — 122 +8 146 =4 104 =3 107 +6
PESV {7 10 10 135+5" 160 +10* 117 =5 ° 119 +5*
PESV 7l & 40 10 156 +7 "4 189 x4 "4 142 94 144 5
5-Fu 20 10 166 +6 ** 195 +4 ** 174 +6** 168 +7 **

4 FAMIEHL PIBK P-Akt \HIF-1a \VEGF-A
BRI (K 3,3%2) SXIAE, =142
40 PI3K .P-Akt HIF-1a .\ VEGF-A & [ 353k 1 JK
fETHm (P <0.05,P <0.01) ., 5 PESV k7] &4 Lk
% ,PESV &84 PI3K ,P-Akt \HIF-1a \VEGF-A &
FIRIA R K EEE AT R (P <0.05) o

5 KMIRAL MVD i (%3,K4) Hxf
BRLLLL B, =425 41 MVD BB R (P <0.05,P <

F3 FUMBHL MVD L (4, xz5)

215 # i (mg/kg) n MVD
X R — 9 7.7+1.4
PESV {Ik5 & 10 10 5.4+1.5"
PESV &l & 40 10 5.3+1.6*
5-Fu 20 10 4.4+1.8""

HOARBIA (KA, 6) U I, =142
41 PI3K , P-Akt, HIF-1a . VEGF-A 7 ik H FE1IE (P <

0.01):15 PESV Il 41 MVD (LEZ, PESV ifilit  0.05.,P <0.01). 1 PESV I 41 1L 42, PESV 75

AL MVD 225 B4 X (P >0.05).
6 #ALIELIZ PIBK P-Akt HIF-1a \VEGF-A

&é@% FI R4 PI3K . P—%@%IF—1 o VEGF-A
(P <0.05). &
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A WAIRZE By PESV IRAIH4;C k PESV @il H4 ;D Wy 5-Fu 45 3 4 il %
B4 HHAMEHL MVD 4558 (SP, x400)

x4 KAMBHL PI3K P-Akt HIF-1a \VEGF-A MIXE RSB IE (X xs )
215 il (mg/kg) n PI3K P-Akt HIF-1a VEGF-A
Xif IR — 5 0.898 +0.013 1.054 +0.005 1.028 +0.008 1.038 +0.008
PESV i & 10 5 0.794 £0.011 " 1.030 +0.007 * 0.988 +0.008 * 0.912 +0.008 "
PESV =7l 40 5 0.708 +0.008 **~  0.968 £0.008**“  0.938+0.008 “*%  0.800 +0.010**%
5-Fu 20 5 0.672 +0.008 ** 0.910 +0.007 ** 0.878 +0.008 ** 0.604 +0.008 **
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HIF-1 SRzt B b g 2041 A HIF-1 o (935
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B B . VEGF i % B 12 8 4 79 Bz 40
M4 2L BG5E, B H O 2 5 R0E S Mo m A R P
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5 MVD {5 M, ASLE & B PESV {7 4
4 H,, /N BB AR R AR W) S 018, Bl 25 24 79 i
FYRE N, v 7] S 2H 7% AP PR FR A it 4 W 3 4 /N
PESV & AR & 41 0] 5 e s (R R 2 S 9 Ge it
#E X (P<0.05,P<0.01), AL RBE
BT PESV 1Tl Hy, s 4 HIF-1a . VEGF-A
B D, PESV & AR & 40 HIF-1o, VEGF-A
HHRIRAN LA, ZRA50T¥E XL (P <0.05),
PIBK/AKt 15538 % o 40 il N 82 2 1 A5 5 5% 508
%, 1238 [ g 38 I TS R p70S6K1 Fil HDM2 i $5
VEGF Hl HIF-1 f 2 3k, 2 ik i 8 2k "% . Akt S
PIBK T iEfE AL 1, /& PIBK/AKt 55 4% T30 %
(A%, HAR S m AL S MR i & AR B DI AR S ik
PR A0 R At 1145 Ak BB A5 40 1 A K T S 0 i
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PIBK/AKT {555 % S i % S izl i AE A G 1 i 2 08
SIS R A R R K562 4RI T, ASBF ST
FHAE LA 24k 435 F1 Western blot 3246 1) fith 9 4H 23
1 PIBK , P-Akt 19 335, 45 R R W] 5 %l 4] AL,
PESV IG5 & A i E BEAR H,, i g 414U PIBK
P-Akt ) %Kik (P.<0.05), H P& H B £k
PESV il & i3 KN R AW (P <0.01) , 5HAM
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