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Cytokine-induced Killer cells specifically inhibits implanted gastric cancer cells

LIU Chao, MAO Wei-zheng *, ZHAO Bao-cheng, LI Hui ( Department of General Surgery, Affiliated Hospital of Medical
College, Qingdao University, Qingdao 266003, Shandong, China )

[ Abstract ] Objective:To investigate the inhibitory effect of cytokine-induced killer cells ( CIK ) against implanted gas-
tric cancer cells. Methods: Gastric cancer SGC-7901 cells were subcutaneously injected into the inguina of nude mice to
establish gastric cancer model. The tumor bearing mice were randomly divided into CIK group and fibroblasts group, in
which mice were subcutaneously injected with fluorescence dye SP-Dil labeled CIK and fibroblasts HFL-I cells, respec-
tively. Distribution of CIK and HFL-I cells in different tissues of gastric cancer bearing mice were observed. Meanwhile,
tumor volume was measured after different treatments and tumor inhibitory rate was calculated. Tumor necrosis areas in dif-
ferent groups were observed. Results: SP-Dil labeled CIK was mainly located in the gastric cancer tissues 10 d after injec-
tion, and was hardly detected at the injection sites, liver, spleen and lung tissues ( P <0.01 ); SP-Dil labeled fibroblasts
were not found in tumors, liver, spleen and lung tissues, and were mainly located in the injection sites. Volume of im-
planted tumor in CIK treated mice was significantly smaller than that in the control group ( P <0.05 ), and tumor inhibito-
ry rate of CIK group was 29.82% . The necrosis area score of implanted tumors was significantly higher in CIK group com-
pared with that in the control group ( P <0.01 ). Conclusion: CIK exhibits satisfactory ability to specifically kill implan-
ted gastric cancer.

[ Key words ] cytokine-induced killer cell; gastric neoplasms; implanted tumor; target; cytotoxicity

[ Chin J Cancer Biother, 2009, 16( 3 ): 267271 ]

FA R ) R AR AL AR A S A M BT AR P R AR I B R S WLER CIK 4 % B i )
B JEPISEIAT A YNRYT , BIF 9T R W] — 2L A0 0 i TP, T80 20 R A T A AR AR B R Y PR
WNE RN T 2 NK A SR HAT S MR X IR CIK 4 X e 08 8 o) M 2 P A T, AR S 5
AP 24 3 2ok SRR o TR R B B A S AR S, AR
FifrsEE 336 L R P T S5 3K 928 200 Bt A 7 /b [EE£WMB ] IWARE ARBHFIE 4 5B H( No. Y2006C22 ). Sup-
i'—?ETﬁ’éﬂ é}{ éﬁﬁ X &E m HFPJ_EE%‘@KEE?E % l‘lﬂ iﬂiﬁo pYozr(l)zdé(l:);/2 l)he Natural Science Foundation of Shandong Province ( No.
AN S5 AT A eytokine-induced killer cell, [ geamgn 1 st 1978-), 95, 508 Lo HIRATA BE, 38
CIK ) AN JEAME AR S I HRIE S BHAAN s s a5
H@ﬁ EU% A\I[:E"fls\"f% &ﬁﬁj o E E‘ﬁ R ijJ % i Qﬁ EF‘ Z‘@ HEJ ﬁz%ﬁ * S THAVEE( Corresponding author ). E-mail : maoweizheng@ hotmail. com




- 268 -

o [ e A M Ay 7, 2000 4E 6 H L16(3)

sl

pzzi

I FECYRRIC CIK 4, WS HAE far ' 9 2R B
H

=y

Xt B RS A0 Y R AR
1 #MB5FZE

1.1 E=EZ&XA

G4 ML VE ( FCS ) A A A E o P 2= 7 4 A
PMI Medium 1640 35525 Il DMEM 35 3% 5: 04 H
FHE Gibeo A . HABK tripsin ) H 3 E Difco 24
A],PBS ZZp i A At st i A W B R A B2 F
R FAN TR v IEN-y W E TR 5T,
CD3 Hypiy A R IUH LA Y8 &, AL A 40
A2 2( rhIL-2)W B b 5im R 25\ A BRA ], 5t Y
AL SP-DI( 1,18+ /\bE3E-3,37,3",3"-PY H FLmg| bk
WAL WARRER )W A AL R A YR A B
2vH]. a-MEM 355314 F 35 [E Hyclone 23 H] .
1.2 SEE¥shihFetm ik

BALB/c #R 5L, MEVE, 4 14,17 ~20 ¢, 1T |
T 38 S S5 S A BRA WL 147 AT IES : SCXX( 97 )
2007-0005 J; N\ B 40 SGC-7901 T 1 Kop e
B B i = B iR o Zs B Ak . N VR s 4 4 A
HFL-1 W F 1 4
1.3 CIK Zmie 5 a4 4 m fie. HFL-1 64 %) & & 3¢
K p G AR T

B At e N1 3 0 470 € 1ML, PBS A7 LU R R IS,
RO 44> BS W Ficoll, 1. 077 g/ml )43 5 H 41
MBS 4, JH 5 10% FCS Y 1640 8 97 K&
LM EE R 1 x10°/ml, 55 1 KA IFN-y 2
000 U/ml, &F 37 °C 5% CO, M FNEE &M F 8
F% 24 h, #k J5 1 CD3McAb 5 pg/ml, rhiL-2
1 000 U/ml, 4k2E35 5%, 5 3 d it 40 ik, [m] B b
rhIL-2 1 000 U /ml, % 20 i % B0 1 x 10°/ml.
VRl 8 27 2 240 i HFL-T 35280 T 85 32 b, i A
W o-MEM 5505 10% BG4 1003 ), & T 37
C 5% CO, 1 FE L A0 15 328 h R %, A0 52 o
JEMGEEEA 55 ~6 d A0 1T IR ALARETHT 0. 25%
JE 2R (AT Ak 2 ~ 3 min, DL 3% 35 W PR T ) A 40
B HPEEYLRE SP-DIl Gt 8 5] v T H L
Ji i SP-DiD 28 Ji i FE R 2.5 mg/ml; SR 5
A CIK 40 i 8% 2T 4E 40 e HFL-1 35332 3, {if SP-
Dil KT HE W E N 10 pg/ml. # CIK 40 1( 1 x
10° ) B 2T 4 40 i HFL-I( 1 x 107 )il A 25 ml %
SP-Dil #5551 T175 Belffi 4% 57 48 h, PBS ik
Jo PN TG e Aok 1 45 % ik v B 5 GOk S 3 90
FEARIC Y CIK 20 it 5 B 2T 4 40 i

1.4 RBIEMM SGC-T901 845K IE IR BAT FEAR RAL
A 8 H] &

4 SGC-7901 ZHAL M A & 10% FBS 1Y 1640 1
FEILEIE BT 37 C 5% CO, FiFAti b, i A J
ST ALAREE 5 AR X B A K Y SGC-7901 4
J9, A PBS W& 250Uk 2 i, B PBS W% E &
5 x10"/ml, & H A A O E B B2 B 355 0.2 ml
BB, A G 58 7 KR R K 4234 0.5
em ZEAT (SR AR BB RL A5 )

1.5 e £ib4ml CIK 28 J0 /e iR SR 1 89 5

TrIRE R BB AIL 23 A CIK 200 L 2 70 ok 2 4 4 i
ZHCXFRAZE ), R 5 Ho TR R AE il K R i
AGIEHRFCHY CIK A 1 x 10° A4~ ) B A £F 4k 41 iy
(1x107 A)o EHE 10 d ZbFEAR BRI R A 41
KOFFHE G AELH Y, HZVIA 6 ~ 8 wm VI A,
IGEZEW K, 43 51 6l B H R H-E Y e fn vk aR U Ao
VKRV R AR5 AR AR B sha sl v i
kYl Fr BEALEE 3 S HET 4B REAH . R ACD-
see5. 0 FMF 1 Matlab 577 73 Hr B4 2 AR rh 21
ST TR
1.6 798 S34ml CIK 2a e st B & 2040 6 545

WAL BARIA5 0.5 em IFRERLIY 2 41,
06 H, 535 0 AT 2 20 o B ZH R CIK 4 20
CIK ZH AR BT Mo I 6 0 v B¢ T 1 CIK 240 i
0.2 ml( 1 x10° 4> ) s X BRZH 73 S i 4T 4E 409 0. 2 ml
(1x10"4>). &3 d Flehs = RO & g K A2
7 RARARF mm® ) = R K A2 x g AR /2, 3K
PRI AR AR SRR % ) = (X RRZ

TAARRR — S 41 R PR AR )/t B 4L b R R A x
100% -

5514 FRACFEARER R AR Y] A H-E e,
NREE A5 2H oI T 1 PR PR FE IX 38 ) K /DN, 42 VR B8 T R
FT SRR A LB PE o PR BRE (1) B TG IR
FEN 0 433 2 )RFEHF < 1/4 M1 435 3 )RFEHTFR
d1/4 ~1/2 2 434 > 172 3 43
1.7 %itzan

ffiFH SPSS12. 0 e it AT it 2= 500, it ik
FORHASEL + bR x =5 )FR, T 2200 HLa 4%
ZH A B8 2L SR B, P <0.05 HASEHFE L,

2 & R
2.1 FEARIT CIK 28 i fe 47 AR RAR N Fe ey 5
CIK ZH2H fr 15 9 A1 BUE) CIK 485,10 d

BB, B B IR L0 BT ORI i R B 3 5 i SR
AL, 43 5 B B H-E e 6 Rk iR U0 A, e 98



XA AR P TR S A s A R B T R LR 4 A . 269 -

e BRSSO o MRS 2 2 VKR iy KA1 H-E JL (@ i 5 i i 56 6 i ss F il i
YIR A2 2 CIK 41 A =5 2 4 v e i sd S (& J#EPWE*&&‘E@ CIK 4i sl % A & B CIK 41 g 1
1A B ). MIAERFIE NGAE il AIE Kz 3 55 5 A7 Jmy S 1) 4 AEC K 2A1 ~D1,A2 ~D2 ),

1 CIK #fASMAEMAMARREBEARN H-E RBRIGLRBRIET ARSI %200 )
Fig.1 Gastric cancer tissues in CIK group and fibroblasts group as detected by H-E staining and fluorescence microscope
A: H-E staining of gastric cancer tissues in CIK group; B: CIK distribution in implanted gastric cancer tissues under fluorescence
microscope; C: H-E staining of gastric cancer tissues in fibroblasts group; D: Fibroblasts distribution in implanted gastric cancer

tissues under fluorescence microscope
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Fig. 2 Liver, spleen, lung and injection sites tissues in CIK group or fibroblast group as detected
by H-E staining and fluorescence microscopel x200 )
A1-D1: H-E staining of liver, spleen, lung and injection sites tissues in CIK group; A2-D2: CIK distribution in liver, spleen, lung
and injection sites tissues under fluorescence microscope; E1-H1: H-E staining of liver, spleen, lung and injection sites tissues in

fibroblasts group; E2-H2: Fibroblasts distribution in liver, spleen, lung and injection sites tissues under fluorescence microscope
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Fig.3 Pathological changes of tumor tissues in
gastric cancer implanted mice after CIK treatment
( H-E, x200 )

A: Fibroblast treatment; B: CIK cell treatment
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Tab.1 Inhibitory effect of CIK cells against

implanted gastric cancer

Tumor volume  Inhibitory Necrosis
Group
(Vem®) rate( % ) score
Fibroblast 2.67 £0.28 - 0
CIK 1.84+£0.25"" 29.82  1.41+0.52""

** P <0.01 vs fibroblast group
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