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In vivo antitumor effect of Chinese yam extract combined with DC-CIK on nude
mice bearing colon cancer HT29 stem cells
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Abstract: Objective To compare the therapeutic effects of different treatments on the nude mice bearing colon cancer HT29 cells.
Methods BalB/C nude mice colon cancer stem cell model was established and the mice were randomly divided into following four
groups: blank control group, DC-CIK group, yam group, and yam combined with DC-CIK group (combined treatment group), each
group of 10 nude mice. In DC-CIK group and combined treatment group, after tumor stem cells were inoculated in nude mice for 4 d,
1 x 10° DC-CIK cells were used through the tail vein injection for treatment, twice a week for three weeks. The mice in Chinese yam
group and combined treatment group were ig administered with 125 mg/kg Chinese yam extract, once daily for three weeks, and the
mice in control group were treated with equal volume of saline instead. Tumor size and body weight of nude mice were measured every
2 d during treatment for three weeks in each group. After the treatment, the nude mice were sacrificed to take out the tumor weight and
the tumor inhibitory rate was calculated. The RT-PCR method was used to detect the expression levels of the key genes in signal
pathway. Results After treatment, the quality of tumor in yam group, DC-CIK group and combined treatment group was significantly
lower than that in control group. Among them, the inhibitory rate was 51.26% in combined treatment group. In the changes of

expression levels of key genes in signaling pathway, the key genes of PI3KR1 in PI3K/Akt pathway, the key gene of Wntl in
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Wnt/beta-catenin pathway, and the mRNA expression of key gene Notchl in Notch pathway in combined treatment group were

decreased compared with DC-CIK group and yam group. Compared with the DC-CIK group, the mRNA expression changes were not

statistically significant. Conclusion The effect of Chinese yam combined with DC-CIK group is the best on the treatment of HT29

cell stem cell tumor of colon cancer in nude mice. It provides a new idea for clinical treatment of colon cancer.
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W B E AR I 2 i HT29 4l CORETT
Jipg s e S, TH4k,  H 300 uL PBS A S 4R
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(0 15 [ Miltenyi A7), #25), 4 CHFH 30 min.
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FRdifl. % 3 mL PBS £BT LS B4 i 5 ik AL
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NN, ek A g, g CcD133"
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TR A, THEARAEE R (AR RS R =
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PBS W41 ik B A& 1 X 10°/ul, 2 B in A Fidk
PerCP-CyTM5.5 Mouse Anti-Human CD3. PE Mouse
Anti-Human CD56. APC Mouse Anti-Human CDS,
4 “CHEOELIFE 30 min; H 1~2 mL PBS Ha:41 i,
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Yl MR ARG %

DC 2 i G35 R AL RT I - AR RE 7728 8 K DC
UM, TG 1 PBS KNI B R LS 1X 10°/uL,
Iy BINAPi/A APC Mouse Anti-Human CD40. PE
Mouse Anti-Human CD80. FITC Mouse Anti-Human
HLA-DR . PerCP-CyTM5.5 Mouse Anti-Human
CD86, 4 CH#IEWFE 30 min, /I 1~2 mL PBS &
BN, 218X g B0 3min, FF L, BT 4 Cik
grps R SCR I DC i S s R 28
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mL; (253 EECA DC-CIK 241 (& RIrdl),
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125 mg/kg.
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Yt IR b KRS g, FRR
B EE Fr o
2.5.4 RT-PCR Arillf5 = 38 i O i I R R IATK AR
1 U AR R IR AL Z, BB R R, B
AR E0E T, K 0.3 mL CHALFEARLE
10~20 mg, BB4 & 0.6 mL; H¥HLFEAR<I0
mg, BB4 JiJ& 0.3 mL) [¥] BB4 (Ji1 10 pL B-3fit &
i1 1 mL BB4 1, BLECHLAD A 10 mg (2
1, FI1 15 pL Proteinase K %) 7, 10~20 min, 56 C
AEFE .12 000X g &0 5 min, K5 L5\ RNase-free
B

RNA U (fff H 4 X 4 EasyPure® RNA
Kit-ER101): (1) [l E3E A 1 54 70% BT,
TBAT. (2) WSS, 12000X g B0 30s, FEMi
. (3) FEOHEF A CB4 500 uL, 12 000X
g 030 so TEGOAEH UM 80 uL ) DNase 1
TAEW (BUHIEC: 70 pL Reaction Buffer H10A
10 pL DNase D, =& 15 min. HEPE (3).
(4) /n 500 uL WB4, 12 000X g Fi# &0 30s,
PR (5) TERELE 4, (6) 12000Xg ZHLr 2
min, FiRFFEE G, RO, () KE
CVFEIBON 1 AN 1.5 mL RNase-free 2500 77,
A 30~100 pL RNase-free Water T 2.0k P o, =
YR HE 1 min.(8)12 000X g BLr 2 min, YEii RNA .
(9) ¥ RNA 43%%, BT -80 CHRAF. (10) HEATH
JIE B R s RSN RNA RS A FH 20 o BEASAS:
I RNA R FERAfE

RS R NARR: oK RNA B, 5190A1
RNase-free Water ¥82J, 65 CH¥H 5 min. JIA 2.0
L 10 mmol/L dNTPs, 2.0 pL 10X TS II RT Buffer,
0.5 pL Ribonuclease Inhibitor, 0.5 pL TransScript II
RT 3£ 20 pL, RIS, 50 CHEH 30 min. 85 C
hn#k 5 s Ji% TransScript I RT.

PCR Jx: A PCR RMNAKZR, HIA 0.5 pL
cDNA #iff, 100 pmol/L 514-F1.0 uL, 100 pmol/L
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5/%)-R 1.0 uL, 10X Buffer 2.5 pL, 25 mmol/L
MgSO4 1.0 pL, 2 mmol/L dNTPs 2.5 pL, DNA
Polymerase KOD 0.5 puL A1 ddH,0 16 pL, £ 25 uL.
I3 TS S SR 5 11, 5103 th e
AT . B B-actin FEF NS 5IYFFIILE 1,
2.6 HitFAE

KHI SPSS 18.0 8, THEBERHEHE R X £
Los, A S B A NFRFRIEAT T 22 73 A ek ¢ &
¥, JrZEsriE, &4l b H Bonferroni V2.
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3.1 SERARRARR SIS R SRR

Behh CD133 4IMIIAR R, 7558 4 RAEHIL
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3.2 DC-CIK 75 & Gk REE T
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M, AaEE R EIE, KDOGH, RER/NE
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CIK ¥FEVIHMMENATE, &Y —, T 8
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(K2

#1 RT-PCR RL5|#FF%
Table 1 Primer sequences for RT-PCR reaction
s/
JrBt/bp
PIK3R1 IE[ 514 ACGTTTTGGCTGACGCTTTC 525
K154 AGGTCCCGTCTGCTGTATCT
Wntl I [[ 54 TGTGAACGTAGCCTCCTCCA 351
K 7514 TCACACGTGCAGGATTCGAT
Notchl 1E 5[4 GCAGAGGCGTGGCAGACTA 572
[ 5% CCCGTTCTTGCAGTTGTTTCC
B-actin IE[4]5 14 CGGGAAATCGTGCGTGACATTA 481
5 1) CGGACTCGTCATACTCCTGCTTG

B A S (357

1 REBEEEAYIA HE & (X400)
Fig. 1 HE staining of tissue slice of nude mice xenograft
tumor (x 400)

TR

& 14 K

2 DC-CIK e F Rtk TS (X400)
Fig. 2 Morphology of DC-CIK cells under inverted microscope (x 400)

I I A 4 A 52 CIK 40 i 4211 43 1+ CD3.
CD8. CD56 [M&IETENL, 45K 3 F14, DC 4f
M5 CD40. CD80. CD86. HLA-DR ik
TEOLEE R ILE 5. 2R g M AT W, DC 40
L[RYE CIK 4l i L8497 )5, CIK 4 ffid+h CD3'CD8’
CD3'CD56" WU 4 Hu fr ik %48 ETH(P<<0.05),
WL 2.DC 41 iR #2455 8 K CD40.CD80. CDS86-
HLA-DR 4 3RI8Z 75100 (17.28+3.11) %,

(37.224326) %. (3021£2.96) %. (33.11=%
3.52) %,
33 WEERR AN

L IR EEAL, (253 4. DC-CIK 41 Hk
HRYT AR AR SRR AR 2 RN (P<<0.05), #%
ZH9% Jo B ] S BRI (P<<0.05), BBearva T 4R R 14
FURNIR 34 B AR T 1L 254U DC-CIK 41 (P<
0.05), BEEVRYT AR ZTTIL 51.26%, 45K WK 3.
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10° 100 10> 10° 10 10 100 100 10° 1010 10° 10° 10 10° 100 100 10° 10
CcD3" cD3* CD3CDS’ CD3°CD8
3 ANZHRE{L S 47 DC-CIK #1 CIK 4l CD3" (A. B) #1 CD3'CD8"(C. D) HIFKix
Fig.3 Flow analysis of expression of CD3*(A, B) and CD3*CD8" (C, D) cells of DC-CIK and CIK cells
200 eyl CIK £3 KEM HT29 BHETRRSTEERERRIERS
160 160 L=
T T B (X £5,n=10)
§ % 41.52 E % 2717 Table 3 Comparison on tumor volume and weight of
§] - Ml & 40 M1 tomor-bearing nude mice with HT29 colon cancer stem cells
0 0 in each group (X £s, n=10)
10° 10t 100 10° 10 10° 10" 10 10° 10 — P —
CD3'CD56" CD3'CD56" £l Rpthg  MREY%  IRARmm?
. ‘ s XTI 5.93+0.46 — 324.06+22.36
4 RRAEI ST DC-CIK F1 CIK 4 CD3'CD56"#J o s
=ik DC-CIK 4.10+0.41 30.86 261.12+11.89
1A
TEi +0.40™ + -
Fig. 4 Flow analysis of expression of CD3'CD56" cells of 2GR 3.7940.40 36.09 209.36£18.03
BAVRIT 2.8940.35" 5126  100.55+15.43"

DC-CIK and CIK cells

10*
10°]
S 3021
avr
O
10']
y o 33.11
10°Keisprmrrion ; 107 3o i ;
10° 10" 102 10 10* 10° 100 100 10° 10*

HLA-DR CD80

5 MAMRNSH DC 4f CD40. CD80. CD86 #N
HLA-DR #%i%

Fig. 5 Flow analysis of expression of CD40, CD80, CD86
and HLA-DR of DC cells

®2 CIK@MREREST (X xs,n=10)
Table 2 Analysis of CIK cell phenotype (X s, n =10)

20 531 CD3"/%  (CD3'CD8")/% (CD3"CD56%)/%
DC-CIK  75.84%+7.35" 46.76+6.03" 41.524+5.85"
CIK 57294637 39.65+5.96  27.17+3.45

5 CIK 41k "P<0.05
P <0.05 vs CIK group

3.4 FEHE/NRIBLALN B E E RIA RN
AR T 4. DC-CIK 41 (25 $EEA 4 5 %)
MZHAHEE, PI3K/AK 3 % 1 1) SC B L Al PIK3R1
Wnt/B-catenin i % T ¥ CBEEE ) Wntl. Notch i
% TP IR B S TR Noteh 1 [ mRNA 23k 1) I 25 PRI

Hx AL TP<0.05; SBCARITAIE: ©P<0.05, T

*P < 0.05 vs control group; “P < 0.05, same as below
(P<<0.05). Bk RYT 41 DC-CIK 411 2532 )
AL, mRNA REFELHER2ZE (P<0.05).
DC-CIK Z1FI 1L 2 FE BV LA LG, mRNA FRIA % 5
AEFE (P>0.05), 45iHILE 6 fiZk 4,
4 e

gk S, HE. 6. BE, BAARMESE

B R ARSI DR 2 TR
R AIEALE BN RZ B REIERE . T

B-aCtin m 481 bp
o _ 7 bp

W) X

A¥RYT  DC-CIK

Ele HARENMRBEAAXEERRE
Fig. 6 mRNA Expression of gene in signaling pathway in

tumor tissue of nude mice in each group
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x4 FESBBRIXBERARENFERBLHN (X Ls,n=5)
Table 4 mRNA expression of of PI3KR1 and Aktl in
PI3K/Akt signaling pathway (X s, n =5)

2H PI3KR1 Wntl Notchl

of HE 972141673 5931+1221 48.51+11.02

25420 48.05+ 9217 2137+ 632 33.15+ 7.93
DC-CIK  47.16% 9.56™ 20.56% 6.02"* 35.01+ 822"
BEAIBIT 2812+ 8017 11.09+ 273" 17.18% 4.82°

PRI S AR VS50 o L 2 SR — o 24 2 TR A
Y, SZEIRKMER. (ARFENEY Fiddk: “wE
B, BRIEMCRA, #hrRL 2, KIULAL, SRRHS
O, HHIEW], 25, AUl @47 ik
B, R TIREY, BN T 40
PE e, BEm IR N 2 RN RE ), SR LA
T PE IR, R A0 B A, o 2 T A D B
JARITR S ST SR S5 PR 55 JEAE VT 294 . 1Ligyrh
JE 2 P ot S AR e ]t R A s Ak e D e s $R ez
I BEAER IR JELE AR 2 AL AT 20 kA Ak
SRS,

DC J&JH 3l T 4H b 55 B 25 (1) G 4 5 4
. DC 75 A BB B 1] AW BUR B A B3k
TR TE, MIMIEAE T 400. ASKEWK DC 71
ANE b R MR E aR 2, HAT AR I PR BRI
IR BERE Sy, IR 0 AL 52 7 B 1 ALK
AR, JEE PR IRE, i REf
5 EBALRBENEL AR (MHC) 4145448 MHC
SF-PURBKE &Y, HI DC e, RN
MHC 4> L3457 (CD80 A1 CD86) FlFff
I TIERIE W, 5 MHC 4> T-BuRIKE &
Yy JER g Ak g5 #, £ 5 MHC 2 F-$ilik
AW T 4, W T 400, B30 T 40 S i
2ZW-210 pe giffl CIK 41 dkis3:, DC fgig sy
A W PR - R 1, R CIK 40 M 1) 7 A6 0
WAL I RS R T MG, (RS
CIK i, AR08 40 M R -

Hierchy “# Ui tA h Jieg 40l i /e Dh e EAFAEAR K
SR, AN A g R A i A B AT R e
71, B8R m, Wt vt iR 2 AR AR /D
B A TR B R E R RE ) . B R A1)
S, BRI TAnM, e RIS R A2
R Yang 51 NIE R T 48 Mg s (4 % A
Ji& . BERERUR 5 SRS IR 4 A Ok

AR L 25 UK DC-CIK 4 )l %
Ky gt i HT29 TR iR, 45 ER, ¥
S IG, WIZRIIZL . DC-CIK 41, B IadT 40
gl HT29 140 M 4R B 198 0 i I A o0
A, BeEIHEIT AW RACT 1L 2480 DC-CIK 41;
Hrp, AT AR ] IE 51.26%.

PP R A R WA SR 255
T4 5%, W Wnt/B-catenin, Wnt. Notch. HOX.
Bmi-1 2551 Vermeulen 25V RIE, 78 KW T
i Wnt/B-catenin 155 5 FERE AL, 17538 il 24 TH)
KIgfEan i -catenin 155 JLF ARGk, $&n Kig
FET Al AT B85 Wnt/B-catenin {5 5 R ¥TS
HKo ILAMUBTFR RN, 781 Wat (55 205k
SN, KLY 90%4E i v AW B-catenin [ A 5
AR R IR F R BE R CAPCO) 3 2L T 7% Wnt/B-catenin
e m", AT R, PIBK/AKT {5 Sl ik
IS ¥ PIBBKpllOo . p-AKTs-erd73 .
p-mTORser2448. CyclinD1 7E 45 1w 4R B k&
ERBYBERTEMREANL, X4k,
PI3K/AKT/m-TOR/CyclinD1 15 = il % 55 45 s &
5 AT B IEE 2, R B, Notchl TJ3E
TE A K e A P 3 i) S Ak R 4 5 K s 14
M2 AT RES . BFSTR T, 7EF 2 R T4
JHh 2 B Notch 38 14 25 1101573 4 iR k042,

FEARTTHECA VR4l DC-CIK 2. 1hzh]
5t AL AH L, PI3K/Akt 18 i OCBJE K] PI3KRI,
Wnt/B-catenin 1 % 1 CE#E L K] Wntl, Notch 1 4%
FEEFL N Notchl ) mRNA FifEChHE; JF HIE
HIRITH DC-CIK 4 (L 234 et AT BT
We LIRS

gr Pk, 25l kE& DC-CIK b4l
DC-CIK 8111 2 B HU 50 & Mg g 1 4 B 58 2L %
Bk R, XN IRPRIATT 45 et T B 7 %

53 3k
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