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WEAETRBL S180, H22 Jivifn JHA 7 24 i 5 AL B4

Far', EAR, EE, RER, gm’
(1. REPEH R HFE, RE 610075; 2. @i 4P EHAZLE, K& 610041,
3. FMESR BEr, wil FH 646000)

[(WE] BR:WEREERRXT S180, H22 7 I8 /IN B A5 K& S o il & A= B 52w, LL RO If /Nl 433 42 L B(PDGFB) | %
SROE -3 (STAT3 ) K Wiz Ak STAT3 (p-STAT3 ) Kk [5 Fl 8 [ 2 348 1 52 M, 44535 L i 8 A VR T AT R A AL . 75 3%« SPF 4%
ELEAFN/NEL 100 H, #E 5y S180,H22 Ji2 T faf 98 /15 B 2 AR AR AL 43 S BE ML 4> AL AL (0. 5% CMC %) IR B Be i 40 (PR 25,
20 pgrg ' od7) MEAEMRE P LK (200,100,50 pgeg T d T ) FIEEAL, A4L 10 B ES 25 ig 10 d, 005 B AE W 0T 1o 98 /1N B A
AR RT3 NG T A, 9% 2 A DN ok R £ I %5 %% B, PDGFB, STAT3 K p-STAT3 (KA., &R AR
o A0 2H % S180 /N BRAMIR 24> Sy 35.3% ,10. 6% ,5. 6% , %t H22 /N R AN 243 5 K 36.3% ,38. 8% ,20. 6% , Hixf /N
SRR T JC U] 52 w5 SRR A LA, v 0 S 2 k) S180, H22 /)N BRUMLE HE BRI R AH B i 1T (P < 0. 05)  BRARTR =5 . v 77 o 20 g
] R S180, H22 /)N B b 98 ok 1L 45 %5 )5 (P < 0.05) , ¥R A6 R & . b K & 40 75 S180, H22 2 & {& b PDGFB, STAT3 #il p-
STAT3 (LW WAL, £5i8: ¥F A6 T2 90 i S180, H22 far 8 /I BR /iy A6 4K J ot i 45 9% B, HL AL i v BB 5 % 98 i o 41 &1
PDGFB 2R3k Jf- 4l T i STAT3 (18 (1 2Rk KB ILA X,
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[ Abstract ] Objective: To observe the antitumor and anti-angiogenesis effect of ellagic acid against the
transplantation tumor of S180 and H22 in mice, and to explore its possible mechanism by investigating the protein
expressions of platelet-derived growth factor-B ( PDGFB ), signal transducer and activator of transcription-3
(STAT3) and p-STAT3 in vivo. Method: Mice bearing S180 and H22 cells were randomly divided into 5 groups:
the model group (5% CMC), the cyclophosphamide group (20 pg-g™'+d "), the high-, middle- and low-dose
ellagic acid groups (200, 100, 50 pg-g '-d™'). The mice were administrated with corresponding medicines for
successive 10 days. The tumor inhibitory ratios, body weight, the thymus and spleen index were measured,
respectively. The effect on microvascular density, PDGFB, p-STAT3 and STAT3 expressions were detected by
using an immunohistochemicalassay assay. Result; The tumor inhibitory ratios of the high-, middle- and low-dose
ellagic acid were 35.3% , 10.6% and 5.6% on S180-bearing mice, and 36.3% , 38.8% , 20.6% on H22-
bearing mice. While, no significant influence on the body weight was found. Compared with the model group, the
spleen index was higher in the high- dose group (P <0.05), and the microvascular density were lower in the high-
and middle-dose groups (P <0.05), the expressions of PDGFB, p-STAT3 and STAT3 were lower in all doses of

ellagic acid groups. Conclusion; Ellagic acid could inhibit the tumor growth and angiogenesis against the
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transplantation tumor of S180, H22 effectively. Its mechanism may be related to decreasing expression of PDGFB

and further the expression and the phosphorylation of STAT3.
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signal transducer and activator of transcription-3; p-STAT3

FALTR SRR N T 28, R EE TR R
A, M AR LAY 55 2 Fhoh 25 1 & A BRAE TR 28 4 o
BACHI5E C R W R AL 12 H A 10 3% 00 B g /A 4
ARE A0 2L R 0 R R e B 45 22 R s 4 1Y)
AR TR A LR R L B IR A A R 2
KM /MR A R B (PDGFB) 2 32 A 482 i
& R T, JAK/STAT 38 B% 7 PDGFB 4 5 19 37 4=
A5 A B v e P A R e e A
AR R B YT, B A AR UL ¥R 6 B2 i 5f PDGFB,
JAK/STAT {55 i 12 & 45 B g 1t 38 A= 1 AE FH i) Al
KR . UL ASCR F S180, H22 /N L T B AE JE
BT BIF 5 B A6 T T 96 e i Jed it 4 A i) 52 i), O

¥t H 5 T PDGFB, JAK/STAT 1% 5 & 72 09 /5 H
ML -
1 ##

L1 Zh¥ Ll SPF B B FR/INEL, i Ui 45
BE 25 Bl o7 B 52 56 s W b oo 3R B, 3 S AR IE
SCXK(J1])2013-0019, {& & 18 ~22 g; H22,S180 fi§
JK B IE Fof ph A S A AR AR LT d R KAR AR T W BUE
K HE BRI K T35 55
L2 25 Sl BRAE R (RLaAT Dl 3 45 3 70 A BR
oy ]S L130990) |, BRIt i (8 Ak s 4 1l 25 47 BR
NHE] A4S 130104) 5 CD34 4 & (41t 10CM130) ,
SABC 35 & (#it %5 09A13B) ,DAB 2 FE I A5 il il
G0 & (4145 08L11B22) , ¥ Wy - DU+ fE 24
a5 /MR AT A2 5 B 1A (PDGFB, 4t & B2013) ,
Wl ST WO TR -3 HUAR (STAT3 4t 5 10913) , ik 2 R
W f STAT3 Bk (p-STAT3 4L 5 FO413) , HifA sy
W F 5[ Santa Cruz 28 7 5 151/ B TgG (Jb 5t
e nl L itS 112438)
1.3 {U4F  RM2135 ALY L (= E kR A ),
Image-Pro Plus5.1 [E 18 7> #1 & 4t ( 2 Media
Cybernetics /A ] ) .
2 FiE
2.1 S180,H22 fifJ /N BB A ) & o0 A S 4 24
WOUNEL 100 H,5d v BREE 3 d, 55 4 RBE TR AL 4
JC TR i AR A I B 1Y S180, H22 i i AR, T BT
2, LA A 3 7K 8 iR 40 i 2 B R S x 107 A4S/
ml., B H/NEUZE IRCES R 4 R S180, H22 i e 4 Jifd 2k
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W,/ 202 mLok HEEHL 20 5 4, 43 )y A58 A4
A PHAE 2 PR W e 4 BRAE TR P IRR R AL,
410 5, e 452 o BH PR 25 18 5 45 7 30 W 15 e 20
perg ERAERR E P KA 240 5 43 5 200,100,
50 pgeg ! BIALAL 4 T A R BUR I (5% CMC) L ig 4
25,1 )k/d,&E%E 10 d,
2.2 MU MR MR AR E R4 25 24 h
S, W SR FE ), B g M i R AL O PR R e e
PRE 5 BT 10% W RS W v R A7, T S 4 4k 5
5o TR,

IR = (AR 2 - 3580 I i — 2R 20 LT B T ) /

AU 20 - 3499 5 & x 100%

2.3 Ay o Ak I R 2 21 4 %, PDGEFB,
STAT3 K p-STAT3 £ik WU 2.2 T+ [ 2 U 1) i e
ML, HRAKE Ve, A8 U R B 3%
H,0, Z &M 10 min, PBS $E¥% 2 ¥ ; 1E 5 1L 1l
I Z R E A 20 ming 0 PBS 35 YRR B —di,4 C
L, PBS PV 3 UG TGS YA B AE Y R bR il —
U, ZIRBEE 2 h,PBS PR 3 K% N SABC, 2 i I#7
A 1 h,PBS ¥k 3 W% M DAB (8, JE ik R R &
e oK CE R B A % (MVD) SR Weidner
PR BRI BT H B A A K AR
DB PR, FRAE A B T B AL IE#F 3 LB 4K
Jif e i A8 B H , BCE S E AR i R MVD fH
T A8 T BOPR T < AT o] — A B G AR o 5 HL 5 )
TR LA oy 2 2 G At 2% 2 2H 20 AL PR T 4 G rp A
DAL B 240 M S PN e A LA 1 S — S iU g B E R T
8 /™ PN B 4 it = A AR ISR UL IR )2 9 I A S A A A il
%3 %. PDGFB, STAT3, p-STAT3 7& [ % ik 4> ¥ -
kU1 BEALHA IR 3 5K, Image-Pro PlusS. 1 {4 /)
B BH A 2 K5 TH AR (Area) FIER 3 OB BE (TA) | BOF-3
EAERZ R Area Fll 1A,
2.4 geiteEsr R SPSS 18,0 B, 2 56 A 4
Pha+s KRR, A AR R R 7 22 73 #r, DA
P<0.05h ERAGITFEX,
3 #R
3.1 W — MG HUEE  SEER A JE /N AL T, /N
FURE PR S R AP IE W16 3h, T4 5 RIFMHR 53/
BB B IR, Ao B bR AR RO AR I R
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4~5d,554~7 RAEKZEE,7 ~10 d ERKER, K
B 100% .

3.2 % SI180, H22 48/ BN R A K o 1 7 6
M BEAETR & b AR & X S180 fay JEF /)N B i 9
HE KA R 5k 35.3% ,10. 6% ,5. 6% , % H22
o 96 /1N BRI IR A= i 2R 43 )l 36. 3% ,38.8%

F1 FWEI S180 FE/NBMEERREENFEM(x£5,0=10)
Table 1

20.6% . 5 S180 #E M 2 Wb 4, ¥ AL TR = N it 41
S180 i H A W 4%, 22 R W W (P <0.05) ; 5 H22
LY 2H R o LY B, B AR R R T B A A R W
PE2Z R (P <0.01), hilEdHERI R (P <
0.05), iZhmi s A/ PRIKEIIF L ER, W
#£1,2,

Effects of ellagic acid on tumor and body weight in S180-bearing mice(x +s,n =10)

GBS TR E /g
2 571 » - T/ g I 5/ %
/g g EERi) %)
FEAR - 25.4£1.2 37.1 4.1 1.42 +0.42 -
A5 ot Bz 20 25.8+2.0 35.1+3.9 0.87 +0.36% 38.6
AETR 200 24.6+1.6 35.6 £3.3 0.92 0. 54" 35.3
100 24.6+1.1 39.2 +£3. 1 1.27 £0.55 10. 6
50 26.0+1.7 38.2£2.3 1.34 £0.59 5.6
W SR Y P <0.05,YP<0.01(F£2~7[),
F2 FWE H22 FEMRMEEKREENZNE (2 25,n=10)
Table 2 Effects of ellagic acid on tumor and body weight in H22-bearing mice(x +s,n =10)
TR/ g
21 5 it/ ng-g ! ST/ g IR/ %
25 25 e
T - 27.9+1.4 36.0 +4.4 1.16 £0.37 -
BRI e 20 29.0£2.7 34.9 £4.2 0.73 =0.30% 37.1
WAL R 200 28.2+1.5 35.7 5.1 0.74 +0.23% 36.3
100 28.9+2.4 36.2 £4.3 0.71 +0.41" 38.8
50 28.9+1.9 36.6 3.9 0.92 +0.34 20.6

3.3 XJ S180,H22 far I /1N Bl Jey Jie 48 &5 . JBLAE 5 %k iy
W WRAER A R4 S180, H22 /)N B N 45 %k I
F, SRR LA 22 A Geit i L (P <0.05) , 3%
AL AE TR (a9 2 A1) 03 S180, H22 /N L 51 ik 1 I e
TR AR S R E 9 A K R R B A R X M 4 B
SO . P T P 2 e e % AL U i B T B (P <
0.05),S180 /NERL g B 48 AL T B e b 12 3 (P <
0.01) , & W P o e X S180 , H22 fip 483 /) Bl g i S
TR B AR R S A I RIE T . W3R 3,4,
#3 EEx SIS0 N RMEREEIEHNBIE (v s,
n=10)
Table 3 Effects of ellagic acid on thymus and spleen indext in S180-

bearing mice(x +s5,n=10)

13 Fillh==s 1 Eﬁﬂ%#&éfi H%HE#E.%?I
‘ngrg /mg-g” /mg-g”
Hi 50 - 4.48 £0.83 8.70 +1.59
PR I e 20 2.11 £0. 86% 6.82+1.47"
BB 200 4.80 +1.28 10.49 £1.70"
100 4.33+1.32 8.91 £1.99
50 4.97 £1.02 8.46 +1.98

F4 BLERI H22 G/ BRI KA IS B
Table 4 Effects of ellagic acid on thymus and spleen indext in H22-

YR (x +£5s,n=10)

bearing mice(x +s,n =10)

biilEs iy At i %L I U 4 %X
2050
/pgrg”! /mgeg”! /mg-g”!

R - 3.99 £1.05 5.79 0. 99
TR Tk i 20 2.59 £1.18Y 4.54 +1.15Y
T AE TR 200 3.24 £1.04 6.71 £0.91"

100 4.43 £2.15 6.62 £1.96

50 3.91 £0.53 6.25 +0.76

3.4 xf S180, H22 fiif J&& /In Bl ok 1 487 %5 B 1Y) 5% i
BEAETR 5 b ) A 2 S180, H22 Ji 8 fl il 8 % i WA
W, AR GO R R S R A S R
SL(P <0.05), L S180 #5% &I v 551] H: 2H ik /b e @ 5
(P<0.01), 255 FWIRELL IR @ b 7 it 21 fe 2%
POl S180, H22 fa 48 /1N 5 i 968 21 23 v A il 48 %% %
PR T i 28 0 il 55 0 R 5 OR R 28 T A T B ok 2D
(P<0.05), W35,
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RS BB SIS0, H22 E/IMRBODEZENZM (x £, 3.5 %} S180, H22 fuf 94 /)y K& i 988 2H 21 o PDGFB,
n=10) STAT3 K p-STAT3 WKW B & . b K

Table 5 Effects of ellagic acid on microvascular density in S180-

bearing and H22-bearing mice(x +s,n =10)

7 1 T L /A /LB
415 ]
/ngeg S180 H22
i - 26.27 +4.37 20.20 £4.02
TR Tk e 20 21.27 +3.87" 16.77 2. 58"
BRAE IR 200 22.00 +2.30" 15.80 2. 63"
100 20.23 +2.80% 16.90 +2. 61"
50 23.67 £3.95 17.97 £3.86

I 41 BE W KA S180 /N Bl PDGFB ik (P <
0.01) , 7 . jf &t 40 B Ik H22 /N B PDGFB 3 ik
(P <0.01), w5544 S180, H22 fif i p-STAT3
R IKFEAR (P <0.01) , Hhif & 2H p-STAT3 Kkl
IR TRAIH (P <0.05) . $FALTR /& 57 12t 41 Ag i =5 417
il S180 /MBS STAT3 (K35 (P <0.05) , i il =
A H22 /N STAT3 33k (P <0.05) , L L&
MEHE N EE(P<0.01), WE6,7,81,2,

*x6 HFILEXT S180 7 E /N PDGFB,STAT3,p-STAT3 B &M (% +s,n=10)
Table 6 Effects of ellagic acid on expression of PDGFB,p-STAT3 and STAT3 in S180-bearing mice(x +s,n =10)
H PDGFB p-STAT3 STAT3
il .
/pgtg Area/ x 10° 1A/ x10° Area/ x 10° 1A/ x 103 Area/ x 103 1A/ x10°
Hi g - 46.72 +9.13 6.61 £2.44 118.81 £19.53 7.25 +1.39 19.88 £7.588 2.00 +0.25
AR 200 12.59 £2.34% 1.99 +0.11% 48.33 £6.49% 2.36 +0.18% 17.48 £1.83Y 1.50 £0.19"
100 17.93 +4.42% 2.59 +0.15% 77.24 £15.78" 5.52+0.77" 20.16 £2.49 1.80 £0.32
50 16.91 £3.46% 2.29 £0.29% 126.35 +13.56 7.45 +0.64 21.62 +0.54 2.35+0.19
K7 BB H22 #59& /R PDGFB,STAT3,p-STAT3 #9&MH (x +5,n=10)
Table 7 Effect of ellagic acid on expression of PDGFB,p-STAT3 and STAT3 in H22-bearing mice(x +s,n =10)
) PDGFB p-STAT3 STAT3
415 y
/ngg Area/ x 10° 1A/ x10° Area/ x 10° IA/ x 103 Area/ x 10° 1A/ x10°
el - 11.33 £0.96 1.68 £0.29 232.29 +8.77 29.49 +5.85 27.18 +4.79 5.37 £0.28
[roidin 200 2.24 +0.24% 0.25 0. 05% 106. 26 +8.29% 14.24 +2.98% 14. 81 +1.24% 2.55 0. 12%
100 7.41 +1.88% 0.97 £0. 05% 0.18 £1.86" 19.19 +3.85" 19. 81 +1.95% 4.09 +0.98"
50 10.19 £2. 15 1.86 £0.20 230.56 +5.38 24.16 +8.33 30. 16 +2. 84 5.38 £1.23
4 itig

KR A BIE RN A IRBR L 8, AR
IR 24 ) v T4 T R IR B B R LA A R B R
BRI AHIESE 3 il ok I S180, H22 2 F % A i
Jei /N R B AR AR TR B A B 4 Bie b yid S 4 i) B
A L A R L A5 SC kAR T B S A R — B

PDGFB 1 Jy— il 8 B (0 42 11 485 26 A 19 -, 3 ik
ZIRAR R AR A A AR T, — 5 AR T N
B 4, A F LR E R RS SN T N R P A I
R AERT % —J7 i 5 VEGF,bFGF % K 1 %
P53 AR FH I 42 2 10 45 1 0 UL 20 Je ) 40 B 7 34 5
K AR WA M AS A AR Guo Y 41 RS &
W] PDGFB jif 3 6 ik 0% T W AKT 38 72 & 7 42 3 18
Jeh 210 Y %) B4 . RS R 0 AN e LS AR VR
275 PDGFB # 45 W] B & Bt I 88 25 W 19 37 58 W .
STAT J& B A {55 1 5 i 5 8 45 UEE Dy 6E 11 41 i
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K F,STAT ZK % $5 STAT1-6, Hvh STAT3 5 Jifj&g
KR EEY], 18 PDGFB 4 5 1 b9 A= K OB A= 1 48
R HEZA/EM . PDGFB 5 Py 52 40 il I (4 32 (& 25
& T 40 M JAK/STAT & 42, 9F oF — 45 #00%
STAT3 B2 1k (p-STAT3 ) JE BUis ML X, 5 AR N
pINIE A 08 S R o | R o A S R Rl S v N
T A5 Mg A A R g i 5 A o AT 99 ok 9 s
ATy VR A 4 SR SR ] B TR B R i 8 2 2/
BRI 83 41 21 b PDGFB , p-STAT3 |, STAT3 & 1] 28 ik 7K
S BEAR, B2 RO R BEAL R £ X
S180,H22 2 3l #y#6i 74 iy 15 3 55 45 AL IS AL, 457
AEWR v BE A8 i 0 ) PDGFB fY 3 3k, it — & 1 41
STAT3 113 35 R IR 1k b 78, DA T & #4 e o 983 % i
Jed 1 A A o

AHIE5E R F A% G0 4 B 25 2 40 I 9o 24 4 Wi 1 g £
X REZ5 W) A Sk S A Bt 9 3% B B W 1k e [ e L
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PDGFB

p-STAT3 .

STAT3

A BRI B HEAERR 200 pg-g ' 41;C. $RAEEE 100 pg-g T 415D, BEAERR 5O pgeg T AL(E 2 W)
Bl 1 S180 /N PDGFB,p-STAT3,STAT3 45 A B M2 (PDGFB, x 100;p-STAT3, x 100;STAT3, x200)
Fig.1 Immunohistochemical microscopic observation of PDGFB, p-STAT3,STAT3 in S180-bearing mice ( PDGFB, x 100; p-STAT3, x 100;

STAT3, x200)

B2 H22 545 /R PDGFB,p-STAT3,STAT3 & AWK BHRIME (PDGFB, x 100;p-STAT3, x 100;STAT3, x200)
Fig.2 Immunohistochemical microscopic observation of PDGFB, p-STAT3, STAT3 in H22-bearing mice ( PDGFB, x 100; p-STAT3, x 100;

STAT3, x200)

A YRR A A A T 3 AR BT A A A T
I /AR 4 A B -1 (TSP-1) B 3RIK 5 5 9 S 4TIy
PR T HETT IR o A A T A I A
P 88 LA A AT Y I 5 L L 2 3% ¥ A2 B %
TE o ARBTIER T, P00 I 1 15 9% 46 TR 29 B AT IR i
oA TR L 8 B A P (LA W00 Tt i () i B A AR/ B
¥ U AT R AR 4 K, T A TR A S RE s /0 BRI i
B, NI AL R DL B 98 10078 26 18R I ] i AT e F
PRS0 R SR BB e I A LA — R D5

Ras-MARK Fl JAK/STAT 1 4% i 44 42 410 it 19 A
TFHNHIEAAE SR A2, 5 Mg Az B i g o 26 1 A
TR R N H Y], Neng Wang S5 BF 58 R, 8%
AR ] gl L 0l VEGF 335, VEGFR2 Wy B2 1k ,
] Ras-MARK {5 5 3 12 1] A F8 5 I Jeg il 48 A= i
o ABFEES R — B 38R BE AL R W] A W] i B A
i PDGFB Fik M JAK/STAT 15 5 & 42 1M & 4%
PR RO BT R I A AR AR T R AE R P MR Il
A NAEHBA 2 2 AR, HA AR OG5 L
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