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Effects of IL-2- and IL-15-induced CIK Cells Combined with
Chemotherapy Treatment for Colorectal Cancer
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[Abstract] Objective To evaluate the efficacy and safety of IL-2+IL-15 costimulated CIK adoptive
immunotherapy combined with chemotherapy for colorectal cancer. Methods 110 colorectal cancer patients were
selected from the department of general surgery in Yan'an Hospital. 55 cases were treated with CIK combined with
chemotherapy, and the other 55 cases were treated with simple chemotherapy. The immune function, efficacy,
toxicity and quality of life after treatment in each group were evaluated. Results The stronger cytotoxicity and rapid
proliferation efficiency were found in IL-12+IL-15 stimulated CIK cells than simple IL-2 stimulated CIK cells. T cell
subsets in peripheral blood increased in CIK combined with chemotherapy group before and after treatment, but
there were no significant changes (P > 0.05) . The ratios of CD3*, CD4*, CD8*, CD16 * CD56*, NKp46,
NKG2D, CD11b, CD27 cells in peripheral blood decreased after treatment in chemotherapy group. The kamofsky
score was 87.3% and 69.3% in combined immune therapy group and simple chemotherapy group, respectively,
and there was a significant difference between two groups (P< 0.05) . Conclusion IL-2+I1-15 costimulated CIK
adoptive immunotherapy combined with chemical therapy can significantly improve the immune function of patients
with colorectal cancer, improve the overall efficacy, reduce the adverse reactions of chemotherapy, prolong
progression—{ree survival, and improve patients' quality of life.
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ZEEMYE  (colorectal cancer, CRC) J&1H B HE
255 3 AR A MR, TEFRE R d E kel 70
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Jir IR R e A B 171191, AE5836)7 ik £ 5
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B5 e F AR 1 B SRR S shee, fif
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AU RGLEAFIDIRERET IR T, HHR
Pl 4, I FLA S A s HLAR B Sa 2 D el
T CIK 4HiE ( cytokine— induced killer, CIK) FH
T 7k EEL 24 L 5 A ) 7098 37 1 A NKC 20 B 9 3R MHC
BRI AR . BRI A CIK 40 BBl A Sy 2 B
— AR L AR AN B SR IR T B B R DT SRR AR
TR S R AN IR F TL-2 i S8 CIK 4ilffg, 11-2
I IL-15 L[S0 CIK 1A HAT 55 A0 40 i 7%
PEFITPRAYIG FERCR,  PRIAB SR A CIK 4
RE gk PSR VR ST G LI IR TT 45 B A 110
i, PP CIK SE ity 7 I G AL T IR YT 5 17 AL
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1 #RERE

1.1 FERFNGEE

RPM 11640 14 F 3£ [F Gibco 24 H]. HLA CD3 H
SERESUA (OKT 3) W A8 E 2 KIEA A (MACS
GMP) . IL-2 W BTy 22 AR A F]. IFN -
W H e RE A Y R R A BR A )L =)
CD4FITC/CDSPE/CD3PerCP., CD3FITC/CD56PE/C-
D45PerCP W H 3% [ BD 2 vl . ff 4 1L 3% W B
HyClone 22w, Ik EL 4173 B B K i i A= 400
il s B A R TR A AL Al jfCh 3£ [ BD
Calibur FASCTM. — & {b w58 N E Forma
Series Il Model 3111.

1.2 IEKRFE#

S A R T AT R e 3 AhRE AN 2010 4 1 1
2013 4 1 AWGG R 110 B4 B, 45
i 70 4], B 40 I, L B4k 66 B, Lotk 44
], AR 64 5. RAIBENL M I, 55 Bilh
CIK BREIbIrH, 55 Bhspaiferrdl Gk D . iR
SR R B KBS AT . RIS T B A
ATRE LA R, ZZREFE . A4S
e (D) RS EE R E . () BEL.
JF. EENESR IR A ER s (3) B EABIKR

ToMHA; ) ARuarREW LI (5 PS
Wk 0~2. HebibrdE: (D Wi () [
A ARG R St Qe imi;  (3) AL,
IF, ESENERRIIREAAE T RN (4) AERIIER

B (5) A A SRt po s ik
Jii#.

F1 1M0FlIEKREERBILLE [0 (%)]
Tab. 1 Comparison of clinical data of 110 patients [n
(%) ]

% A LERT Y g ag | CIK BeAfbyr
S o 55 55
5 30(54.5) 36(65.5)
“ 25(45.5) 19(34.5)
JirfpE 2 A
W 39(70.9) 31(56.4)
B 16(29.1) 24(43.6)
PS 43
0-1 36(65.5) 20(36.4)
2 19(34.5) 35(63.6)
1.3 Ak

1.3.1 CIK 4HRatEsE W43, SRA Ficoll
BT, BB AN B 2 1 x 1071, 43
% K RPMI1640 15 525t (RPM 11640, 100 mlL/L
FBS. 2 mmol/L &2k . 100 pe/L 8 HE . 100
ne/L 55 % % . HEPES 20 mmol/L. N il /iR 44 8
mmol/L, B - FiHZ M 20 wmol/L, i & B9 T2
AL B , A IFN = 4y 1000 U /mL, 37 C.
5% CO,, }ig% 24 h 5, FINA OKT 350 ng/mL,
IL-2 1 000 U/mL, IL-15 10 ng/mL, 37°C5% CO, 4%
T 1555

1.3.2 Baifeyrd by BIDHI4H 85 mg
/m?, W 2 h, 551 K; LV 400 mg/m? FHE
T 2h, %1 K; 5-FU 400 mg/m? #EMT 2 h, 4
1 K, SRJ5 1200 mg/(m>d) x 2 Free#hkia: (B
2400 mg/m?®, HiiE 46~48h) . 2 JHEE.

1.3.3 CIKEBEEWHITAH HBEMITRI3d, FITXK
1Ml 80 mLIEA 7R AIHAR CIK 4 j % 35 7 E kfr, 2
JE A TR URAE CIK 4, AR ER /KPR 3 1K,
FH A= R K BC R 100 mL 5 i ik [y, 4K [0 4y 1
W, 4y 3 K oE, BRI 1 x 107~ 3 x
10° DAL, IRV ATE 2 A0 B | F 0 F0 S D ARG I A
Ioak R R BAYE. 28 d S 1 ANE, 5 AN EBE T
SR

1.4 FFROFN R EIER
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I PRI 7RO, H BRI AE T 2003 4E40 A Y S AR
KWITRHOFEAMESTT. ELZM (CR) « JRASE
EHRIFEED 4L Fagm (PR :
wREAWD 50% 0 1, Frees/l 4 i wiEk
FE(SD) : sl Kalidn /N AL 25%, ToHR
kb tEdERE (PD) : MR K KT 25% ol B
BRI AL, SE R LRAR + R4 5% AR R A ROR
(RR) , SR + WM + WIS TaE B
ffil% (DCR) .

1.4.2 E£FERETN ICREHEWRLAKIEELL,
H Karnofsky 14315 BIWHA ST BT M 3897 5 B9 A2 16 i
A, 7EVAYTIE Kamofsky TF4> 50 VAT R 2 25 0
i 10 s E b, NREEL 10 9% B, 1R
TR TF 10 0 F MFaE. Kamofsky P14 G2
RS + .

G IR0 2 R, PR TR
JYHIJE MR L CD3*. CD4*, CD8*, CD4/CDS
fli. CD16'CD56" By72E4k..

AN R AR 5 [ ] 37 8 RE I 2 P ) 2 143
AW REPE RO AR ED RS R 80 ~ IV
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1.5 FitFEFE

BHER A SPSS A AL, T IEAS A5k
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R, AR HERARGR, P<0.05 HESA
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2.1 IL-2 #0 IL-15 BX&1E 5 CIK 187 E R

IL-15 + IL-2 iS5/ CIK 4 i7E 7 d 34550 &,
) odjFH B R, XF CIK 41 i 554 12 JE 1
L, WA L.
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Fig. 1 Proliferation curves of two different stimulati-

ons
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CIK YA by 41 o0 5 1) T 40 7R
S7 G TIGITRT, CD3 BHYEH 482, CD4/CDS,
NKp46* HEW] B3, Haifbyrinyrfs CD1lb T
MR (P<0.05), WL 2.
23 2HBELEFRETUER

A e inyr A h ek 38 i, FE 10 1,
WAk 7, RBE R TR T CIK 405 A RS
U, FRFEAOEE  BEAR S . BONKE, 1A
g, A R E YA TR ST CIK 3RYT, H
W40 BNAYY 3P RELL b PR alifbyT 4 bk 3 26
B, fasE 12 6], Ak 17 6. BEA iR T4 S
PRAALTY 46 Y7 5 Kamofsky PF43 B3 B 26 40 51 4
87.3% 5 69.1%, 2 AWK ZERAGITH#E L (P<
0.05), UL 3. PHHH CIK BeA by v ol 4k
T R B RCR.
2.4 IGKRTEOEM

110 BB F hREVIB R 3 ~ 154, Kbl
Viltal ok 31 A, AkE DR R A 15 S AL Ir
JPROTAN Y, CIK BRG S8 ih 7 76 3 A 3508
(RR) Mgl (DCR) b5 Haalifbyy 24
B, P>0.05 T@it#E X, k4.
2.5 AREH

21 A 1 o e R R UL ) B AN R RN
B 10 B — 2 PR R BN, RIRAE 37.5C ~
38.7°CZIA], XfhE b B IS 5% .
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1£J7  ( Chemotherapy) J& 4% B 7 98 i R I6 7
PGS Tz —, IR ST 25 K 2 h 4
MR A, FEUSAKAM S iR, —J5H,
BB 22 MR S s, 5—Jrm, MiE
21 Xo) 24 Wit A7 1t S i ALY T A BN R
Z 8 GREiRYY  (Immunotherapy) /AT 1Y
BT TFB, BA KBRS0, HAKAT 43 H
ML 3697 . PUIRIRYT . MRS ( Vaccine)
BIT . I ARPE T AN I S VR YT R AR SR 20 Sy
FEmh iR T A, H T REIR T Ok 2 Hh )
FTMRGIT oL BB R, fI7 R et
g e RN E SNl VR IR N R IR €
AR R RIEIRITIT AL, AT LA AR T )
BEME RN, e R 250 & RN, CIK 41 A LA i
AR SRR T R B TR AR Y S iR 9T
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F2 CKEBEWTrASHRETHEENEN THBTEHETHEE ) 1)
Tab. 2 Changes of T cell subsets in peripheral blood of chemotherapy plus CIK group and chemotherapy group

(xxs)
il CD3 (%) CD4 (%) CD8 (%) CD4/CD8 CD16CD56 (%)
CIK Bt A4byra
IBITHT 67.24 +5.14 55.12+9.15 4374 £12.35 2.07 £2.42 2.06 +2.41
BITIE 73.86 + 8.13" 56.5 +8.59 44.0 +2.41 226 24148 225 +2.41
L RT I @i
ey igil] 63.2 +6.07 56.28 +10.28 442 +13.26 224 +1.97 3.81 +1.55
BITE 7.51+£7.51 53.32 +7.51 41.66 +15.54 2.64 +2.41 45+2.74

5 CIK BE T 4RI PRTELER, "P<0.05; Saifby P 4iayr e ke, *4P<0.05.

F2 CKEBEWTrASRETHEENEN THBTEHETHEE ) ()
Tab. 2 Comparsion of patients' quality of life between chemotherapy plus CIK and chemotherapy alone groups

(xxs)

| NKp46+ NKG2D CD11b CD27
CIK BeAfbyr

IRITHT 6.62 +3.37 347 +12.9 24.975.95 35.43 +20.2

BIT I 941 +2.76" 44.4 +6.98 31.37 +7.03 494+ 145
HAlifbyr

IRITHT 6.4+321 36.23+13.3 23.68 + 6.34 3241+ 189

BIT I 6.88 +2.23 35.81 +7.54 21.3 +6.06%% 3045+ 17.8

5 CIK BE T 4RI PRTELER, "P<0.05; S aifby P 4iayria e, *4P<0.05.

®3 CKEANWTASRAGUTABRSEERTRETLLEE (W

Tab. 3 Comparison of therapeutic effect between chemotherapy plus CIK and chemotherapy alone groups (n)

| GlE EAL SRR (%)
CIK BRA1byreH 38 7 87.3"
AT 26 17 69.1

Haifbyra b, "P<0.05.

*®4 CKEAREBRTASRANTHBERKTIOMELE ()

Tab. 4 Comparison of therapeutic effect between chemotherapy plus CIK and chemotherapy alone groups (n)

| n CR PR SD PD RR (%) DCR (%)
CIK BtA1byreH 55 5 31 10 9 65.5 83.6
Hatiflyr o 55 3 25 11 16 50.9 70.9

P R K RIRNE T, B RS KA
PERSFEFAN HETA N <1 x 10° 9 CIK 41 it
PG RIAYY , BRI BAS K DLy AE B 2 40 B e o7 5%
L 1L-2 Fl IL-15 HA LRI Z ARG 554 %
W%, -2 FIL-15 BAVF 2250000658, MRl
JL DR - X AT T dH ARG E . 5 A i T 4
M (CTL) 7=4=, gk B 4085 A 40 28 Bk
G, 15 NK M AE A AF 15 9. NKpd6 J2
NK 4il ffd 22 1 () HLA- T 289 FAEMI 1G24,
KRS RIAT NK 4iim. J51bAY NK 4 HAT 42

5 () R AT IR AR A, T NKpd6 32 42 A% 33 1
AN AT 00, T H NKpd6 2 5 R/ % R %
PIR)SZ . NKG2D J& NKG2 HERIR G, S 0 Bl
C- BEERMEZIR, FEFrA NK 40, CD8+ T il
Rt K 2280 NKT M A v & T 4 F#AH ik,
B NEEBIEEZRT S, CD11b J& B2 R
W Z—, SR SFRAMEAER, A
AR S AN 20 S LT 2 R A A AR S 4
WAHME S L8, E—MEZENEH ST, CD27 X
HALHR CD70 J& F Mg IRIEN + - MR st e 52
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R, B— X, ER R R
CD27 7 T. B, NK 4HAERY &AL . 958 o gt f
i B R AR . AR FHUASRE R R T
IAR ECL 200 i 1 7 A A SR T OO S N, $E R CIK
TE Ak G IR YT I SERE AT O AL R T ke A
Ml BE DI fE. FEAMFF £ F R A IL-2 F1 IL-15
AR CIK Z0I7E 9 d JE A SCR BRI 5
TS IL-2 H A CIK 40, 3¢ KRR R
TBITIF R T LS BUE ) CIK 1.

AHIE ST I AT AL T B R BAE L LA T
— MR BTN rh e e B A AL T AR S R 145
B RS AT R SRR (87.3%) Hiraal
I7d (69.1%) Bl EEmh, ULRHE RIbIT
BT —E R R A DR, PR AR
[l IR AN . CEREIR . ESRIAT), B AR,
TEEBEIRITHTG CD4* 4 4> . CD4*/ CD8+
Fefli . NK/NKpd6. NKG2D., CD11b. CD27 %54
Bigtr, ESE CIK 4 kst 1 i 5 Iy iy
K, R E AR PR S R N, K
KA T ) B ).

WFGT BT« T AL T 20 5 9% 25 50 A9 I
YA T P4 R, R E HL PRk IR T AT Bl e
BITHEAFRIGITRCR, AT S REin TG,
BAWDRBRIWER, MEER &R, At
VRS I, Seeiny T FARTT RIS YT
ARGYT IR B AL — 7 8T ) SEURS R A2
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