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Abstract

AIM: To investigate whether verbascoside ex-
erts therapeutic effects against colorectal cancer
xenografts in nude mice and the possible role of
the HIPK2-P53 pathway in this process.

METHODS: An ectopic nude mice model of
colorectal cancer was established by subcuta-
neously inoculating human colorectal carci-
noma HCT-116 cells into the armpit of nude
mice. The mice were then randomly divided
into 5 groups: a model control group, low- [20
mg/(kged)], medium- [40 mg/(kge*d)], high-
dose verbascoside groups [80 mg/(kged)],
and a 5-fluorouracil (5-FU) group [1 mg/ (kg
d)]. Drugs were injected intraperitoneally for
two weeks. Two weeks later, the mice were
sacrificed and the tumors were peeled off to
measure tumor size and weight. The expression
of apoptosis-related proteins HIPK2, P53, Bax,
and Bcl-2 in tumor tissues was tested by immu-
nohistochemistry.

RESULTS: Compared with the model control
group, tumor size decreased by 48.41%, 61.04%,
63.75%, and 75.14% in the low-, medium-, high-
dose verbascoside groups and the 5-FU group,
respectively, and tumor weight decreased by
42.79%,53.90%, 60.99%, and 66.19%. The relative
expression levels of HIPK?2 in tumor tissues were
4.83 + 0.62, 8.46 + 0.99, 11.90 + 1.21 and 13.50 *
0.94, in the low-, medium-, high-dose verbasco-
side groups and the 5-FU group, respectively.
The corresponding values were 14.59 + 0.90,
17.60 +1.40, 23.10 + 2.10 and 22.44 + 2.05 for P53,
14.41 + 0.38, 15.84 + 0.54, 26.28 + 0.55 and 26.34 +
2.33 for Bax, and 14.08 £ 1.04, 11.93 £ 0.93, 7.48 +
0.86 and 5.46 + 0.67 for Bcl-2.

CONCLUSION: Verbascoside can inhibit the
growth of human colorectal cancer xenografts in
mice, up-regulate the expression of HIPK2, P53
and Bax, and down-regulate Bcl-2 expression.
The inhibition of colorectal cancer by verbasco-
side was closely with the promotion of tumor
cell apoptosis.
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HE: AR AKERBD £ A S F AR H
TR RA AL AL RN B £ KOHE A, ZATAKX
P J 4m BUHIPK2-P53:8 %49 % v, 3T £ A 6
HF AR AR S 09 VE A AL

Tk BERTHEFALHFEHCT-116%0
fo, I AKRGBRZAHBEAEA, R
oA BAA(AER LK) & A EFIK[20
mg/(kg * d)]. P[40 mg/(kg * d)]. Z[80 mg/
(kg * d)]F] &8 F=5-F k5w (5-fluorouracil,
5-FU)4A[1 mg/(kg * d)], Z2MAE 5 3145250.2
mL, #4:4252 wk. 2 wk/g &SRR, 45144
MARRIBRAA BRF, R\ AL
5 A L2 R T AR R R G R 4 MR
#8 ZAE B & & 3 B2 (homeodomain-interacting
protein kinase 2, HIPK2). P53. Bax#=Bcl-249
FaRAE L.

R FASHFK. F. §HEAS5-FU
AR R G AR K AR R0 A 48.41%.
61.04%. 63.75%A=75.14%, J& 4K Fi & 47 4)
FE R A 42.79%. 53.90%. 60.99%.
66.19%. % HEABALFLEEE T, BRAK
MR A F A A FIK, P BAE
A 5-FULHIPK2#) £k Z 45 K 4.83 £
0.62. 8.464+0.99. 11.90+1.21, 13.50+
0.94; PS3e9 K £ T4 A A: 14.5940.90,
17.60+1.40. 23.104+2.10. 22.44+2.05;
Bax ki &5 4 414.41+0.38, 15.84+
0.54. 26.284+0.55. 26.34+2.33; Bel-269 &
EEH A AH14.08+£1.04. 11.934+0.93, 7.48
+0.86. 5.46+0.67.

i A S FRB IR AR B ERRS M
J A K, LIRA T K& GHIPK2. P53. Bax
a9 &k, FTIABcl-2&GA, HaH K& 69 4 A
54 3k I 9 tm BB T B AR K.
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protein kinase 2). P53. Bax#j&iA, FiABcl-2&
ik, FLAIp K 6 VR R 5 Ak I R 4e RO T
Aax.
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KW¥E (colorectal cancer) & 4= ER Y [ N+ WL IR %
PR 2 —, #R#EGlobal Cancer Statistics 2011z
B W, K R 2 T 5 M A R
PIEE3AL, ZoPEAL T25247, 2011420 T N4 P
FIAESE T NELIRI8%%, Ay rh 8 4 K 5 WL 3ot
IR, AR, KR ) RO R R A b
THEaS, R R T E PR ACER, Pk
o3 JE T PTG R SR 50y, RIS RTI Rk
b DX ) 995 2R e S AT R R 1 2 24 P, d
e T Al T, H SRR BT
AR TR B, TRIE 25 A K8 AT W] 1
PUMIRAE L, 3 EEE 1o 22 0 S (verbas-
coside, Verb) H A7 17 4y Dl i S A0 o oL il
S PR e R 2B K AT W AR (AR
FABLHI AN 2. A0 o R L s P S5, A
G AR 1 73 22 A B8 R K i R B R
LR 9o A4 A SR T O B () 5 A A
1 H & F 32 (homeodomain-interacting protein
kinase 2, HIPK2). P53. BaxHIBcl-2&iAN 5%
Wi, FFER PR Ve AL, Sk rh 2
H T Ig R Ie G T S AR 45 T A SIS AR .
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SY XK(7)2005-0008]. FilF¢ 4 1F 0 H B &Ik
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HCT-11640 a0 H BB B ik 40 ), 40
MuREFE T & 10% 64 M R PMI 1640555524,
BT 5%CO0, 37 C R M A BE (1) 15 7740 v Bx
F%. Verb, J§#0 555 BAED R A BR A5 5-9
JRUELE (5-fluorouracil, 5-FU), _iFJH 4R 24
WA B2 vl B B i 20 23 2 Max Vi-
sionid A& IrERRIUREE . 3.3-=
LI ZS DY 26 R £h (D A B) (4 N 28 2L Rk
F); 2.5% 5 LG Z AN (L EEIE TSR A IR A FD);
RPMI 16405557318y - M35 (Gibcoy
Hl); IARFERE . VKRR iR ue b 23R 57 1 R
AT); COMEFRM(HEERS BiotechA T, GAL-
AXYS); Az E BB (H AOLMYPUS A H,
CKX41/U-RFLT50); sh#¥it s F AR 84 (75 M
INONALGE R 23 W] ); e e 205 BED) R L ([
LEICAZAT], UC6); Wi PR LV, fL v
B O IN T B AT ) i B L ([
LEICAZA ], ST5010); =i b 5 %t B 2 6 5L
3T RGBT BE AR BORAT B A W) ) F e
BT BRAR B K e R % R4 (RS
LI WA FRA A,
12 7 i
1.2.1 A% HmBHCT-116%2m 037 N4 Wmiw
HCT-11641 0 55 7% T 10%Jii 4= 1% R PMI 1640
Rrgderh, R F5%C0, 37 'C M MR LI
RRFRAR R IR, e oAb T Bk KON, 1A
1.2.2 AKX M/t RAS B AR A 09 42 50 AL
AR N A EEHCT-11640 I, 0.25% 125
Bt 1k, £L0.01 mol/L PBSHiRE i1 X 107 cell/mL
N AR, BX4-6JE# . 18-20 g Balb/c#ffil3
U B s AR B A RO 8 30 e ik, 1 mL
VEST AR E N e HC T-116 541 i B, 140.2
mL/H(Q2X 10° cell), Rl B4R AT B IR T
J&i, F CEERRER R a &L L CAR 40 e i H, SPF4&
PR SR, 2 wkZE AT, MR PR KR
50-100 mm’ i, % HAE KR A H8 A TS e 1)
MR EUAE B B, IR AE, o 45 T R
. CUAEBEER KPR Y5, 22 BRIR S RN 4T 4
Y20, WUMRT I 2R BE 2T mm® K, K
S P M TR A AR B T, LARAR3
W 3G, B4-6JA1% . 18-20 g Balb/c#R 30,
EHCE AR . JCWHis )9 1, Befh T4
AT R T, RAEITR, AR RN R AR
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1.2.3 R4 BA 2 B BR RS, 4
AR F50-100 mm’ i, BlHLA> g S2H: ARA 4
FMETHG. b mAEd. 5-FUdl, 46
LS AR A4 70.2 mL/dZE R K,
20. 40. 80 mg/(kg * d)Z M1 40.2 mL/d,
1 mg/(kg * d) 5-FU 0.2 mL, 4452452 wk.
1.2.4 B dpd) it 3 D alES 2L,
4, 7. 10, 14RMEMFEL. HRG B Has b
FoR), THEMREAARY(TV = tumor volume) = 1/2
XaxXb’, {iee A=K th ek, F 5 g AR b
e R RN EI R Y% = (1-52 50 417 35 bR 44
FUBETI L P B s AR A) X 100%. 7EARIRE: 25
JIE AL BERR B, R BSIRAA, B BRES 421, From
s, TE SR IR A R TR A R % =
(1= SEZI6 201 IR S~ 359 Jo /A TR 401 i 8 > 3540 I )
X 100%.
1.2.5 SPS R L2240 3 & 5 EIR B (198 4
FH40 g/LIfy RS 2, AT e, 4 pm /5%
SeP)hy, WK, B SR, U)K
KRG WIRMES SRR PURBE. B
B Piikgifr. DABYLh . MK IEE,
FATRARER G, MR LW 1k, Mgl K1k,
AR LWL K, T HIRE W], H O
Jr. BTH—PU 1 - 200868 1)/ B PT AVHIPK 2.
P53. Bax. Bcl-2, —Hi M1 : 200/E & FRid —
Pi, BB 200500 B AR 10 BE R O 115,
3P TIIE DA IR 6 2% b R R
1.2.6 Fabkkik &2 R 3]k BT NS,
HIPK2. P53. Bax. Becl-2P0F & (A 1 BH I fe v
A AR B R Gt SRR B I O R B L e (.
JLHTHIPK 2. PS3BH 05 58 A7 T 40 il 1%, Bax.
Bel-2BH R IA s A T4l 2%, /b B[R] i mT A i
KAk, 32 FH i I R R o B I S BT R 4
X b g5 A 2k 25 25 AT e, BTk U 7E400
2% R BEHLIE TS ASFLET, 6F 0 52 AT 9 A B
PEAG S AT G 8T, AP R IA R, )L
FEMEAE Dz U] s 45 5

Gt FEAE A REERE, N
SPSS18.04LTH K- AT Ge vl 24 A B T & % kL
mean® SDX IR, 47 IR M IE A PEFNTT 28 55 40,
KB R & 7 2293 H1(One-Way ANOVA)HEA 48
e, 4R 2 P L FHLSDA R, AR A IE
AMERTT 2255504, K Welchfa i, 412
EM L HDunnett's T31 %, 0% B S
R (WilcoxonFR AR, K ibrifEa = 0.05,
P<0.05H 2= A get 27 3 L

Wi £ E
BERAE T A%
e 38 5 2 B 5 P
D'Orazi#F 7 & 3.,
HIPK25p53.
PML3 % B & 4%
Fa R A,
BB Ap53 8946
45 22 5 B2 (Serd6)
o A2 3k B 95 4m i
A =. Hofmann%
Bt — & A A R sk
Z(UV)BHEL
HIPK2, #p5348%
Serd 65 BR AL, 42
#CREBL A% @
F 5 #p5349382
A% 4 B 8% (Lys382)
T BEAL, Ami&p53
Ve 3k BY 9 4w e R
TR E .
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o A EMEBRR  HIFRIR
(mm?) (%)
i) 353.44 + 124.75 =
20 mo/lkg - AZMBEEHE  182.37+54.50 48.41
40 mg/lkg - OEREEAH  137.72+37.51°  61.04
80 mg/lkg - IERBEHTH  128.14+40.16°  63.75
1 mg/(kg * d)5-FUZH 87.90+62.04°  75.14

°P<0.05, °P<0.01 vs 1ERIH. 5-FU: 5-5RIZIE.

2 BR

2.1 Z 6 AT A K W AR R AS ML B I
ARG RIS 2. 4. 7. 100 14K
M ER KR () FRD), THERAEAETY,
i1 o R N B S i R L SO < Pl
I F A SHFK[20 mg/(kg * d)]. T[40 mg/
(kg * d)]. #[80 mg/(kg * )]FIEL. 5-FU[1
mg/(kg « d)]41, & 4R ARRIR LG 5% %
(P>0.05), BEAG 45 25N [A] () I, 22 1 S TFAIC
W A2 B S-F U B 3R I H AN [ (A 0988 2%
B, iR AR RS 4 353.44 mm® +124.75 mm’,
182.37 mm’+54.50 mm’. 137.72 mm’+37.51
mm’. 128.14 mm’+40.16 mm’. 87.90 mm’=+
62.04 mm’, HERZEM S ERAIRELISL, Dy &
F 2 N 5-FUZH AR T B 20 3547 Gt vl 27 i X
(P<0.05). iR WoR, W7 R EME TG, B,
e 1) B 4 R 5-F U2 988 R R /N (PR 0 il 4y
W h48.41%. 61.04% 63.75%. 75.14%(¥K1,
1, 2), UHHZZ A S TR AEAR N RE 4 I K i
MR AR 1 A K, I LS AR PR A

22 ZAGHFNAXMBERISHMBER G T
¥ra 4252 wkia, RBRA, FRR, THEE
FUENHIAR, 4 BaR2iR. 4ot A A ek
S-FURIT2 wkm, S5-418 S AR 45 5 4198 1A
JE BN, R, FE TR, P o
FIEA . 5-FUALM 8 7R & 500 2 0.423 g+
0.150 g. 0.242 g+0.135 g. 0.195 g40.057 g-
0.165 g+0.065 g. 0.143 g+0.067 g, SHAI4 Lt
B, FMEEC. thRls B R, B R
TG F R X (P>0.05), 103 A S5 w7 =l &
5-FUZL SRR L 2 7 W] 12.(P<0.05). 54198
SR AR 0 E42.79% 53.90% 60.99%-
66.19%(#2, K13, 4). T B2 f1 B T4 B R
968 AT WS AR E

2.3 & A A K R AR R AS ML AR I
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&40 mg/(kg + )ZF A
——80 mg/ (kg * d)iﬁfﬁéﬁ
—1mg/(kg * d)5-FU

N

o

o
T

N

o

o
T

BRI BRI N mm

t/d

1 EREEESRIESERBBFEREL 5-FU: 5-

300 -

150

AR BRI R F (mm)

BI5754

o
=
L+
=

Y ) -0 . R
o IS S
N » N * =N ® | Qé%
13 N 6\%
]
Z AT

B 2 ZAYESFSROZHBRBENKR. P<0.05,
"P<0.01 vs FERIZH. 5—FU: 5— 5 IREE

428 % B A8 % & GHIPK2. P53, Bax. Bcl-2
Rk Frh REA LML AR BoR, B4,

ZMEF. T @mAEA. S-FU4IHIPK?2
%Kik H3.23+0.61. 4.83+0.62. 8.46%0.99,

11.90+1.21, 13.504+0.94, FMAEFH. &7
HNS-FUARIE GBI RIE L, Bf
it 2 5 X (P<0.05), 1172 A B R B 2 5 A
M AR R IAIEAT B, HZER IS 22 m L
(P = 0.126). {E&AIMIRALIPPS3RKIE S A
11.70£2.08. 14.5940.90. 17.60+1.40. 23.10
+2.10, 22.4442.05, M1 i 7 &= & S5-FU
YRR SRR A B, Ho2E A git
R (P<0.05), k. A EA B IA KA
W, (H2E RG24 5 L (P>0.05). BaxRIA LA
R, FMEEMR. b mAEg. 5-FU4sy
M 49.824+0.55. 14.41+0.38. 15.84+0.54.

26.28+0.55. 26.34+2.33, LA MILL, 24
MR . =R L S-FURIAWIE B, A
ZE R G 2E R L(P<0.05). Bel-2R A AE ALY
gl FAEIE. b, mAlEgl. 5-Fudls

2014-01-18 | Volume 22 | Issue 2 |



BRI, &. ZRSEIETHIPK2-Ps3BEN AKX ZERSREBs T ER 175
T ,, L PR XA
L ‘ "‘t € < SRR A S
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8 BrEg  mame  0meCs EAET SRS R® e axmini
02 G R REE RS
BRA DaZig==0.10 - 40 mg/ (kg * HZE A , B Y v @ « ERTHXES
20 mg/kg + d)ZFEEEHE 0.242+0.135 42.79 HIPK2. P53,
40 mg/lkg - OEMEEAH 0.195+0.057 53.90 . B Bax#Bcl-2 & ik
. : 80 mg/ (kg *+ d)Z M WY, A A
80 mg/ikg - d)EBEEA O.165¢0.06Sa 60.99 5k 1o 8
1 mg/(kg - d) 5-FUZE 0.143 +0.067 66.19 1 mg/(kg - d)5—FU AT, A3 E
25 4 16 /K E A
‘ T RIp s TR
*P<0.05 vs EHIA. 5-FU: 5-5/RIBIE. 3 BHBBERRBERIN. 5-FU: 5-FREE. BT 38 A
MA17.43+1.50. 14.08+1.04. 11.93£0.93. 06l
7.48+0.86. 5.46+0.67, GHMAMILEME &
TR RS-FURISM R I, Leserset &
FEXP<0.05), & PAMABREEKE T =
P, (H2 TG 2 8 L(P>0.05)(#3, K5). =
o021
3 i¥iE &
Bt AL R (A, N B K 5 2R 0.0 @%@ é
R, It a2 R AR S, K, &nk\*"ﬂ o %1“‘% wl@ Q{»‘% &“’
N S 4 L . Q
L2810 7% 2 s R e R 1) TR s ), ks T e
H AT K e 6y i B2 T B T AU, AT ﬁﬁ
H

ARJGHIBAST , ABTF ARG TR AEAFEAH 4K, A
AE MR A b4 e i B A5 AR A LK
W e A0 AR A IR AR A T R AR B e AR I R
BEANMTAE A A0 RL . R B PR AE RS A i o
2T DU e B LA T S g U, T
ZW R Z IR AR RE FE A0 e 6 2R
RIELHF.

DA Ml PR L5 B R AE [ AR 2R 2422
o, HRH L RO, NE L KIBE, HgE
HH%JI[L, Aﬂﬁﬁ%/nkmzxi (CARELIE XY 030
RS, BREECR, TNy, HLA R BRS,
WFRBA, WA i 2 R 7 . P s R
fiath, WAL R A, *h IRk L % B L
RH, BIBAXURN Jam BEERRE T, B HLES, 1E )
At A T PR, — MR [ S 3]
i, HULRRe gy, sk, B RIE
] A S v 25 A5 g iR T TR I N Bk R %, A
AL “RMEREIML” « “CHLEKIE” Je “IRIR
B o B2y “CHRIEDUE T IE 4.
0T R AR 2 de T By 2 . B
G, 22 A1 68 AT LA i i 2k ik Iﬂéﬁiﬂﬁimﬁﬁ,
& v AN LA (0 ARy 7 1 A e e, 30T Y
SRR G ThRE™, 7EHT S RERE 2 1 4 07 1H
HABUF IR AU )Y 2 K
73 T I FE A I AR
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4 ERYEES G EBRRBENRERR. ‘P<0.05
vs BETUZH . 5—FU: 5—FRRIBEIE.

g R Ry R N IR NS P S
o BRA 5 FONT, E 22 b DR 5 4 i 13 3R
SR M AR R, HIPK2 W] LUl £
Mgtz 5 g2 20024, &R H
B YNIZAC WS IE W ST BT D' Orazi S5 P W50 R IR,
HIPK25p53. PML3IL[E &N FAZ/AME, If:
WERR A pS3 K467 22 Z MR (S er46) i AL 1E i I8 4
MV T, HofmannZ5 4t — 5 R 42 4h 2 (UV)
W EALHIPK2, {fip53HSerd6i iR ik, {2k
cAMPNZ o b4 & 8 T 30 pS3 193824 it
AR (Lys382) LAk, InsmpS34ie it i Jed 4 i 7
T T RERG M, 1 SCEEAZ R BT H TP K 2 I
A LAHI 35U VIE R T, WangZ: P57 & I,
HIPK2 A 3 it 5% p5 34 il £ 1M D M2 [# 2 11 5
JitL P A 1T B AR MIDM2 2R 11 /KT, B4 inpS 3% 5%
WM. Di Stefano®& Y &I, HIPK2HERH T
MDM2%§p53 (14 il £ F i s p 53 (1 3% 1k 1 52
41 L N B-cateninK ik /K- J& Wnt/B-catenin
ﬁ“@Eﬁﬂ%%uWnﬁEﬁl%ﬁ%&E’JEPMHE 41 g
N B- catenlnmﬁuﬁxwﬁﬂbﬂwB’J%ziﬁ
}E Wnt/B-cateninfF 5 18 B [T /2 &

2014-01-18 | Volume 22 | Issue 2 |



176 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFRENHEILIYE 2014F18188H 5225 5287
W @) 1% F 4 il Verb &40 5—FUZH
A XA A A e s
Wy AL A
P AT

(49

TEE
Jaishideng®

5 ERYENABEREREEERARDHIPK2, P53, Bax, B-2REHIFZNM(x 200). 5-FU: 5~ JRIETE.
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