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Inhibitory effects of | radioactive particle implantation combined with CIK
cells on the growth of human hepatocellular carcinoma xenografts

in nude mice

WU Nian' ,GONG Jianping', FENG Huyi?,XING Dingpei', WU Wei'
(Department of Hepatobiliary Surgery ,the Second Affiliated Hospital ,Chongqing Medical University;
2. Department of General Surgery ,the Fifth People’s Hospital of Chongqing)
[ Abstract]Objective : To observe the inhibitory effects of "I interstitial brachytherapy combined with cytokine—induced killer (CIK)
cells on the growth of human hepatocellular carcinoma (HCC) xenografts in nude mice. Methods ; Peripheral blood mononuclear
cells were taken from health people and different cytokines were added to promote the mature of CIK cells. CIK cell phenotype was
detected by flow cytometry ; CD3*CD56* double positive cells reaching 20% was considered as qualified. BALB/¢ nude mice were
transplanted with SMMC-7721 HCC cell to establish tumor model and the mice were divided into ™I radioactive particle group
(group A),CIK cell group (group B),' I radioactive particle + CIK cell group(group C) and blank control group (group D). Treat—
ment was given respectively, diameters of tumors in each group were measured every 4 d and inhibitory effects of different treatments
on growth of HCC xenografts were observed. Pathological changes of xenografted tumors were detected by HE staining, histo—pathol—
ogy and apoptotic rate of these tumors were examined by TUNEL;expressions of Ki—67 protein were detected by immunohistochemical
staining. Results . '"I radioactive particle implantation combined with CIK cells intravenously can significantly inhibit the growth of
HCC xenografts in nude mice. In group C,tumor volume was (0.42 +0.17) cm?,less than those in group A(1.23 +0.83) cm?, group B
(3.77 £1.42) cm® and group D(6.62 + 0.53) cm?,with significant differences among groups (F=155.706,P<0.001 ).Inhibition rate in
group C was 93.71% ,significantly higher than those in group A(81.33%) and group B(43.06% ). Immunohistochemical staining re—
vealed that mean absorbance value of Ki—67 protein in each group were:group C(0.481 +0.063),group A(0.592 +0.104),group B
(0.669 £0.120) ,group D(0.797 £ 0.113) respectively, with statistically significant differences among groups (F=24.334,P<0.001).
According to the results of TUNEL, apoptotic mean absorbance value in group C was (0.859 +0.067),higher than that in group A
(0.756 £ 0.055) and group B(0.517 +0.051) respectively, with statistically significant differences in each group(F=318.373,P<0.001).
Conclusions ; Permanently implanted radioactive ™I particle combined with CIK cells immune therapy can significantly inhibit the
growth of HCC xenografts in nude mice,restrain the proliferation of tumor and induce apoptosis in vivo,thus it could become a thera—
py for hepatoma.

[Key words Jhepatocellular carcinoma; I radioactive seed ;cytokine—induced killer cells; xenografts
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Fig.1 Pathological results of inhibitory effects of radioactive '*I

particle combined with CIK cells immune therapy on tumor growth
( HE staining, 200 x )

22 CIK mh iR 4T

RAIKs b JE BAAAZ AN 25 INF—y .CD3McAb thIL-2 i
SRR 14 d )5, 2 FCM A& CIK 4iiJfeH CD3*.CD56* X BH
A1 (CD3*/CD56%) H M), 35 20.0% LA - hibkts, Gl 2 FiR,
CD3*/CD56 4l LL Bk 35.5%.



BERERKZFR 2013 £5 38 E5 5 # ( Journal of Chongqing Medical University 2013.Vol.38 No.5 )

— 491 —

10°
1

¢ CD3CDS6"

10*
il 10

|

CD56 PE-A
10°
Lol

=171 9102
[

1
W

Q3

e
10 100 10° 10t 10°

CD3 FITC-A
& =]
] CD4CDE* .
K= < 27
=9 —
% L
£ T e
e 225 32| 042
®© = = s
Ses 8 =3 :
e =) L ¥
£ 3 X s
TS TN 1 TN SR 1S 1 TR 1 T
-2338 CD4 PE-CyT-A ! CD3 FITC-A

2 CIK fAasIkE K FCM #ilE
Fig.2 Stereogram and FCM of CIK cells

2.3 PI-F CIK 48 it vh B % 4 5064 ) AT 98 4 R 47 ) 9%
LS

iR 3 2R 1 R PRCT  CIK 20 L B 351
REA IR A= 1 5 0 K AR UG B4R T2 2 7
(F=1.528,P>0.05), IALFERZ G, 55 4 KHFhE,A B .CAHY
D AAH L, IR R Gt 2= L (F=31.968,P<0.05) , {H
A Y5 B AN iR ARG 2% 57 (F=6.314,P=0.325),,
2 SIS A R B Kt T 2218, D 41 B AUR IR BUE
B B 41K B 18T D 41 (F=38.19,P<0.01) A 415 C 41
SERFRIA K 2218 ) 2 UG, D 4 B 4D IR FZ Wi 15 B
N C IR AN 4018 (F=55.671,P<0.01) , A 41 F1 C
IR RIEAG B A T AR 4/ N (F=23.59,
P<0.01),C 415 A 41 AL R RFRSE /NI ] Bk (F=155.706, P<
0.001) . % 32 KInf, #gER A 200 81.33%,B 20 43.06%,C
2H 93.71%,
24 RFEALALFN LR

Ki—67 Ay 20 A2 e €0, B 1 200 25 B0 A A0 A2 s 0 (.
FE e L EUR SHT 4 % 4t (Image—Pro Plus 6.0)
AYMTBEVERREE W UL A ZHAN C 2H PR 20 AR A b Y ek
%, RZ W E 6, C WA D, e Ok, 2 s
{6, D VAN 2 Y R, RE MR 0 (- 4 Fisk

2), FARTT ALY REM IR AN IS, C AL A MR
9T A 4R B 4, 22 5 Gei e B X (F=24.334,P<0.001)

Faxil
— A4
6.000 -
— 4l
2; — D2
£ 4.000
= 20001
00001

0 4 8 12 16 20 24 28 32
) (d)
3 B RFEEE CIK 4RSI By £ K th 22
Fig.3 Inhibitory effects of | particle combined with CIK cell

immune therapy on tumor growth
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Tab.1 Changes in transplanted tumor volume before and after treatment in each group ( cm?, x s )

Iy %L (n) EAIPS IBITIE 8.d EIFIE 16 d BIT)E 244 BITIE 324 TR (% )
AZH 15 0.38 +0.27 0.90 £0.22 1.29 +0.60 138 £0.83 1.23£0.83 81.33
B4l 15 0.38+0.17 1.03 £0.27 1.85+£0.58 2.80+0.98 377142 43.06
C4l 15 0.38 £0.01 0.51 +0.13 0.54 £0.22 0.47 +0.20 0.42 +0.17 93.71
D4 15 0.38+0.11 1.26 £ 0.45 2.55+0.18 4.67 +0.52 6.62 +0.53 0.00

VE:C I IAFRR Z/NT A 4H (F=155.706,P <0.001 ) \B 4 ( F=152.052, P<0.001 ) F1 D 2 ( F=163.014, P<0.001 )
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D4 15 0.797 +0.113 0.397 = 0.049
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