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Abstract

AIM: To explore the regulatory effect of ethanol
extract from radix of Actinidia chinensis (EERAC)
on tumor growth and cell apoptosis in HT-29 hu-
man colon cancer xenografts in nude mice.

METHODS: Forty Balb/c-nu/nu nude mice
were used to prepare xenograft models of HT-29
human colon cancer, and model mice were ran-
domly divided into five groups (1 = 8), including
three treatment groups (treated with 5, 10 and 20
mg/kg of EERAC, respectively), normal control
group (treated with normal saline) and positive

control group (treated with 5-FU, 25 mg/kg).
After 8 d of treatment, spleen index and tumor in-
hibition rate were determined; the degree of NK
cell activity was measured by culturing spleen ef-
fect cells; and the expression of apoptosis-related
proteins Bcl-2, Bax and Caspase-3 in tumor tissue
was determined by immunohistochemistry.

RESULTS: Compared to the control group, EE-
RAC treatment had obvious inhibition on the
growth of HT-29 xenograft tumor. The inhibi-
tion rate for each dose group was 9.12%, 20.13%
and 37.81%, and there is a positive correlation
between tumor growth inhibition and drug
dose. Compared to the saline group and 5-Fu
group, EERAC treatment significantly increased
the spleen index (all P < 0.05) and the activity of
NK cells (all P < 0.05), decreased the expression
of Bcl-2 and Bcl-2/Bax ratio, and up-regulated
the expression of Bax and Caspase-3 in a dose-
dependent manner.

CONCLUSION: EERAC inhibits tumor growth
and induces cell apoptosis in HT-29 human co-
lon cancer xenografts in nude mice possibly via
mechanisms associated with the inhibition of
Bcl-2 expression, lowering of Bcl-2/Bax ratio, and
up-regulation of Bax and Caspase-3 expression.
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24110 mgkg. &7 F4020 mgkg), = @ xR
20 (A 22 3 K)o PR T B 20(5-Fu, 25 mg/kg),
SR, H LR A5, MT & 554 i
JG AR R AR s A 18 i R O 4e 3%
Fe, MAENK@ALG ELE. 2R mssdix
M T B2 AR B R B AR X R H Bel-2,
Bax. Caspase-3#9%& & & ik K-

HR: SrgxrBatak, EERACAHT-294%
LB A A R IR R, B A F eI R
49.12%. 20.13%. 37.81%, 5 %A+ 2 E
tt; EERAC &7 & 20 % 4 J3 A% UMk 36 24
4 39 3 K28 FoS-Fui A B 3% 38 /m(P<0.05); R~
) 77 2 49 EER AC¥) "4 NK 2w el 76 M JZ 3G
(P<0.05); EERACHE A &, HT-2947 734 R Ak A
#Bcl-2& A, 35, Bax. Caspase-3&ikK-F
335, Bel-2/Bax WA T &, HAF A 4L 25248
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LR ORI R A /E -, HALE T Re 5

Till, 7S50 K W 2 JE AL AR $E B (ethanol extract
from radix of Actinidia chinensis, EERAC)%} X%
et 240 JHLH -2 9 i 67 R Bl 1 o e 10 15 4 FH RO 55 2
PRI SEME, JEHE HnT REROAE ML
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1.1 A AR SR IO o R Be Ak 2 00t
FEIIT o3 AT TR AR B A7 800 PR e T S L
Z(ERATFS: CN1977869A), £ [H 258 K
BN S g U e SR S = R S Tl w2
W9 i, RPMI 164055753 S Hy clone /A ] 7
iy 0.25% R A K5 W AW A F P2 4, DAB
BARF)E; Bel-2. Bax. Caspase- 39T
NZHt, MRELL @ 80) M HRIgG g n{dl
770 MTT. BIOSHARP. Amresco0793; 5-%
PRIGEE (5-F )i 550k A6 5880 1 2 5] 7 i 151
B MEI(LeicaDMIL, Germany); 24fL/96fL5%
FEM AN M 35 5798 49 95 [E Corning/costar /A 7] 77
ih; EIx800% ThRelE AR 4 3& [E Bioelisa readery
)77 i Balb/c-nu/mugR iR, &, 7EE, 401, &5
#18-22 g, W A il v B A |, VEATUE S
SCXK(¥)2003-0003; £ Fi 7t 1 [ 25 B} K% v
SIS A, TEREE W IR RS PR BN W) s 1l 5%, i
JE21 "C-25 °C, W JE45%-55%. N K 40 ik
HT-2904 [ [ RR 2 e b i 40 i .

1.2 7

1.2.1 B SAR ISR A A P 8 2 0 4 B (1) FREURE
AZLUFR1 000 g, %175 000 mLZ %, [FI3i10 h, $253
R, G IR G 2R, T8 5 BT IR AT (i
SR A . M LR AT R
FEVENE, 75400 “CRR 27, CEERIRY), B35+
1524 h; (2)ZEIEK100 mL, I FTHIER
THT100 g, BB RS0 mg/Ly 100 mg/L.
200 mg/LZyWIHR S, P 0.22 pm Bl LyE M
TR RLIE, 4335, B4 CUKFI#H.
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RO E L RTG B Ak, v e TR
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PHEATIN R, bR AAE JBCT B 50 B 25 KA bR A
T, ZEMSE T, 32 FHHPLC-DADXS 1037k I i AL
FFE ST T 0 Wi 5E. 45 2R, HPLC-DAD
RAFIIFR SO, S 7 A S0 A FH 1 v 24 i Y
MRS A2 o ARG e o —, HAT k.
1.2.4 HT-2947 AR R 4L (1)04l: BENLE40 1
Balb/c & #R5, 20 A 541 A B EhK 412 A X
H). S-FuZL(FHPEXTEA]). EERACH #4120
mg/kg. EERACHFEA]10 mg/kg. EERACAK
FIES me/kg, T8I ()AL 78T R/t
WEET, MHT-2916A05, fe 59724 h, 7954
AU, VAN IR 21 X 107 /mL. IS
(AR ERIK, BA200 pl/ B 40 BB bk g, v o
AR TR RO T, BELEL hINSE i 3)4h
25 )G, S-Fudl 425 mg/kg M e, M vE St
EERACHL, 1%0.2 mL/10 @25 75 AN (43 il
NMEERAC 20 mg/kg. 10 mg/kg. 5 mg/kg™™), j#
B2y, FR1IK, ESES d. A3 R /K 4LHE IR AR 7]
PR 2R B E K.

1.2.5 EERAC 7 @ #% R AR Z 09 % of: J5
Jei~ HUME I B S e A A A, sk A M.
1.2.6 EERACAH#E S AL o9 £ K H)1E A #1
BRLSTUME B F1 AL BE, 750 mL/L ZBER83 min, BUH
AREUE T o AR L, ICHS R AR E PR 5
I TR (). FIRE R = (C-T)/C X 100%, T} 4% AbFH
VY988 S He:, C g 2E B B 7K S 2498
1.2.7 EERACAT#7 B4R R, S 9% 2 4 9 %5 vk 1 11
AbFR ) SE62.4, i O BRUMLNE FE 00, R4 =
JEIE 3 (mg )R BT ().

1.2.8 MTT:ixm e NK 4a fe &b & (1)HT-2941 il
AEARTIF FIRPMI 164035 7 15 i M 40 i 249K & 4y
4X10°4/mL; (2)/40 P01 ) 45 0 B U,
7056 BOMNE I & f5, B N EE R I rh, g 4700
B, g0, AL AMS, FIRPMI 164015557
VR LA B P A2 X 107N /mL; (3)NKAH (3%
N0 H) 53 25 A IRQ)PTS I mLAIRPMI
16405788 452 X 10°/mL, 43 i35 mg/LIK 2k
HIAConA, 137 C. 50 mL/L CO,W4H k%55
24 h, FHWGEE SN PR AT 4E A . R E
M &40 i 5 5k S 4 i, ok JE R B AR i L BRB A
M, 450 A TrhIL-2, A& NKI0 G EE K, i sE
NKGH M (4)YNKEH GV HCHE 4 i 8,
M50 pLCHHFEELS0 & 1), B37 C. 50 mL/L
COBE TR B 774 h, ZEBEFR (X490 nmAb Il & %
LW CRE (AN, LA (ERRNK AN S ).
1.2.9 %M Em 2 A 48 % & ABax.

Bel-2. Caspase-389%& & &ik TAL: ()AL
R JE<0.2 em A2, 10% 1) 4 7E 2% o
I E10-12 hy QALK EH] L Bl AR
28 W] 58 Ja BT TC AR KT h X3k ZHIR
EWILEALFEL h X 29K, 65 C LA R4 S 4
GV VIR TREE NS um, Y1 #60 Cii4
60 min, HE FLKE F1; (4) R H UL gt YR
FUBEE 227K, INAN3%H,0, T % F 10 minKi%
PIEVERE; 0.01 mol/LMIAKIR Eh 22 il (pH 6.0)3k
ITHRBEE PR, 5%BSAXHIVE; % Caspase-3+
Bcl-2. BaxPifk, JHIPBS(pH 7.4)¥t2 min X 3¢K; i
JnlgG, PBS(pH 7.4)%E2 minX 37X; FHREINSABC,
37 °C 20 min. PBS(pH 7.4)¥E5 min X 4/X; DABZ
o S R, IR 5-30 ming HEYL &, K, iE
B, # . BaEEsg, B . K HImage-Pro Plus
6.0 G b R %, VH R ROG B (1A A

et A3 SPSS17.070#7, $ods Llmean +
SDEIR, VTR AT, T B R 50 5y
W, Z IR LEBH J5 22 50 W, E 2 B UK 5.

2 R

2.1 EERACA AT B AR 2 0% ra LI IHIET
EFEFIEEAR, S-Fudl L1 BRSBTS, SRR
AW B4 55, IR AT g 5-Fu it 3 801 A
KON K. HAERE KA A, MMEERACIE
1) 8 2 e 1Y 4 398 0 47 98 A B FR) 4 BT B (P<0.05)
Ah, EERACH . i 771 2H )y 980 4R Bl FA) 4 5 1
Y TC A B 5 A, TS-Fu i 41 SRR R R B
(P<0.05, #1).

2.2 EERACAT#R S AL A K dl4E R 5421
KU E, EERACH . w4l M5-Fudlng
0 2 BT IR A BRI 98 44 5T £ (P<0.05 ws TP A
2, P<0.01 vs FF R A FS-Fudl), 55-Fudlth
5, MEERACH 7|5 41 o 2 7% 5 (P>0.05); 7
JifRa 4 L, EER A C S5 2 Fiti 5 771 & 1R 48 o,
IR AW ETF, TTEERACHFE A1 5 5-Fu
A I B 2 S (R R 4o P<0.05, . R
41 4P<0.01, & 1).

2.3 EERAC #1834 R % 5 B 9% 0 IR
B h6.1410.42, hEA N6.67+
0.59. KFHE4 43.98+0.45. 5-Fu4l 43.98+
0.45. "EFRER KL H4.91+0.38. HAEFEE KA
LA, EERACH 5 S 4134 BE AR & 1 25 B4 n 4987
L I FR B (P<0.01), 17 5-Fu W3R 5 2%
RaATG AT TR A L PR JIR U 8 25 (P<0.01).
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Wi AEE ® 1 EERACHHT-29:2RARE . VISR AEINHIRISN

KBER A b ik

AR T K B

49 16 SR S R Fe # HRE(0)

F A MR, A pax:] 7€ [mg/(kg-d)] ® = " = TIERSG)  APEBHIHEIZR (%)

BAL TR, _ o o
ell=riE] 20 8 8 19.53+1.08 22.73+0.52 1.02+0.10° 37.81°
mayili=pic) 10 8 8 19.97+1.10 23.21+0.46 1.31+0.12° 20.13°
lpwatli==riz| 5 8 8 20.04 +1.21 25.87+1.16° 1.563+0.25 9.12°
5-Fufl 25 8 7 19.82+£1.12  21.68+1.33° 0.86+0.14° 46.84
HEIBEIKA 8 8 19.73+1.03 24.21+0.29 1.71+0.18
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P<0.05, °P<0.01 vs HIBERIN; P<0.05, °P<0.01 vs 5-FuZf.

1

PERFIE L 00.9244+0.041. 5 E4 N1.067
+0.082. {KAIEZ 40.9584+0.129. 5-Fudly
0.64240.061. “EFEE/KH40.81240.027. 5
A E KA LLE, EERACK B4 L REN]
0 A 5 R R A P N AT 1 3 2 (P<0.05 8%
0.01), 175-Fud W) {2 B Ar 8 4 B IR K 4
(3 PE(P<0.05).

2.5 HT-2947 /4% & #& W Bcl-2. Bax. Caspase-3
09 £ A AL ZITHES A, WO% S LA A
WoR, EERACH I H 4 HBcl-2: 0.308+0.024,
Bax: 0.341£0.006, Caspase-3: 0.331£0.008; EE-
RACH &4 #yBcl-2: 0.31940.011, Bax: 0.322
+0.008, Caspase-3: 0.325+£0.014; EERAC/KH]
4 HBcl-2: 0.329+0.021, Bax: 0.314+0.037,
Caspase-3: 0.30840.048; 5-Ful 4Bcl-2: 0.255
£0.097, Bax: 0.353%0.012, Caspase-3: 0.338 &
0.031; ZEF Eh /K20 ABcl-2: 0.354+0.018, Bax:

Balb/ciR R B4R AR B FSEERACIER TBaxBIZRIA( x 200). A: A=FREE/K4H; B: 5-FuZll; C: EERACEHIEA; D:
EERACHIFI[E4H; E: EERACTLHIEZH.

0.30940.023, Caspase-3: 0.30940.023; 542
EhKZH LA, 5-FuZll. EERACTH 7440 [f/Bax-
Caspase-3[1FRE KA LB =(P<0.01, H
FHEERACH 1| 5 41 th B8 12 35 19 5 Caspase-3 (1) &
ik, P<0.01), MBax#iAEHE I, BiHFEERAC
FUSE G0, WG EAR YR, W G A i 11 K 3
% Mi5-Fudl. EERACTH & 4135 A B i FEAIK
Bel-2/#75(P<0.05). EERACKIBcl-2. Bax.
Caspase-3 8 [ 43 [ 52 i 52 51 FAH G PR (181 D).
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G R T B AN A0 , HA )i R v, BE
R L A 407 e 8 0 L, ST LA ek 4 e 5 1 AR
JH TBZ 3 40 A ™), ASHIF 9 45 R o, oy
e A BN K O P % 2 Ak 1 B SR AR FRRAS,
PR, Rz D REZR AL, 1MTEERACSER:
AT IR AR BRI TR, NTRCAR i P 3 4 FE 1 S T
FERBER ACHEAE 5 T 8 21 11 fu 8T 4R B f04 2K
BRRAS, $e @ s DhRe, M S B0 e A= 1 i
P, ARSI R R B, EERACKT K i 41 it fa
Je AR BRI AR A R AT ] AR, SR
EIEFRAEN, BAREERACSK A P 1
FH 55 F-5-Fudl, {H5-FuZfl far 8 £ 5B Fs Hom
N KA M5 1 5 2 3 R B, 5 Hae R G A RE i 1)
ANK RV, TEERACTE Sy IVEH, IEfg—
R P 1 388 IR BRI i 0, AR 2 1
4. YTEEERACHR AL, 17 B S 3 g 4 i
A5 B VR F (P<0.05), iZBL% 1 IR AT 54l ok
JAEFIEEERACHE I, 5175 Bivgs 40 B 1) 2>
A%, H RS G I S — D IR IE.

20 M TR A TRNUE SRR R, O
0 P R AR P B T LR, I8 i &
PE A 5 R 5 38 AR I 5 1, 170 440 R 6 T 4
T2 52 A4 % R0 2 H7 A4 % H T AN 4% B
SR AT A T A Bel-2 KR A 7E
A M T B AR, R R
LERAATI TR 42. Bel-2J@ TBel-25 ik h 3 4n
L T ) T BERL DN, AR K I R AR R B
A HE XY BaxEBl-25 ik Bt F B
TR HEFE DR, [] B o6 98 T S R B el-2 4 4
FERPAERY JLRIEACT AL, fE R
P98 11 A A e R R T i B e A B 6S 6297 24540
(IR, LELRR A 121842, CaspaselE [
FGAE T4 B T A 5 e R LA, T Cas-
pase-3:& {5 T T T L OBV 1, e
SRR A — RN T ISR s,

KWK, ZEERACHE G, HL &R
LR BaxH [ RIA KT 25 U0 ALY =, 1T
Bel-248 A IR IABFK, Bel-2/Bax i i FH KT
X FRAL(P<0.05), Horp DI sRBax K18 8 3,
fECaspase-3[f13R1E B 3 w25 Fon 4l
(P<0.01), $E7REERACIPU AL AT i 2 18 ik
JiHIBcl-2(KIE, FifBcl-2/Bax I ELf, #55
Bax. Caspase-3[¥/3&ik, MITHOE SRR Tk
ok SEEL. MEERACXFHIT-294m7 8 43 S AL 4
35 Ty RE B w5, A0 b e 14 B RN 5 5 e
PR T 5 T, i B e 24 R AR I B e o A R

A2 2RO, FEN AN T AR 55
KA.
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