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[Abstract] Objective To investigate the effect of NK cells on the proliferation of four kinds of colorec-
tal cancer (CRC) lines,and to explore the feasibility of adoptive NK cell immunotherapy in the treatment of
CRC so as to provide an experimental basis for the diagnosis and treatment of CRC. Methods Peripheral
blood mononuclear cells were isolated by the Ficoll density gradient centrifuge method,which were in vitro in-
duced to activate as the NK cells and amplified. The CCK-8 method was used to detect the effect of NK cells
on the proliferation of CRC cell lines RKO, HCT15, HCT116 and LoVo. The inhibition rate of NK cells on
CRC cell lines was statistically analyzed and compared. Results The inhibitory rate of NK cells against the
same target cells was significantly different at different effect target ratios (P <C0. 05). Under different num-
ber of target cells (5 X 10° ws. 1 X 10"), the inhibitory rate of NK cells against RKO (effect-target ratio
0.4:1),HCTI15 (effect-target ratio 0.4 : 1 and 0. 2 : 1), HCT116 (effect-target ratio 3.2 : 1,1.6 * 1,
0.8:1,0.4:1and 0.2: 1) and LoVo (effect-target ratio 1.6 : 1,0.8: 1,0.4:1,0.2: 1 and 0.1 1) were
significantly different (P <C0. 05),while no statistical differences were found among other groups (P >>0. 05).
The effect-target ratio corresponding to the maximum inhibitory rate of NK cells against four CRC cell lines

was 12. 8 * 1 under different target cell numbers. Conclusion Adoptive NK cell immunotherapy has an impor-
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tant significance for the early intervention and treatment of CRC, moreover 12. 8 : 1 may be a safe and effec-

tive effect-target ratio.

[Key words] NK cells;colorectal cancer cells;effect-target ratio;cell proliferation;adoptive cell immuno-

therapy
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Ham’s F-12K ;37 540 5 2005 7 56 A= BB A
PR ] 5 AlyS505NK-AC TG I 75 55 77 3 . AlyS505NK-
EX T IfiL 75 35 32 5 1 NK Cell Induction Reagent i #)
& (ALyS505NK-A Reagent #1 ALyS505NK-B Rea-
gent) M [ Bk ¥ D12 40 ff Bl 2% B R A BR 2 w5 48 & 1
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2N A 5 40 M T B0R ] £-8 (cell counting kit-8, CCK-8)
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KRB SR, BOSBUA K W40 i 47 5 25 .
1.2.2 Ficoll FEMEBCE S BIINA L EAN MM

f& (peripheral blood mononuclear cell, PBMCs)

SR 28 0 2R I 45 WA 46 AN 8 I I o P B G R 4
W5 I3 U 5 A5 BE 2 18 I B B A% AN A S TR
FELEP, K PFEOITEEERE o, R T
800 r/min B> 25 min, FE RWAERZHHE —)Z
FIRZ CEI A2 EH B O b, iR &
I (phosphate buffer saline, PBS) PE% 4 2 ¥k, If
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e
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A Reagent S# A 9 mL PBS; 2518 5 2l 1% 35 i . fif
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ALyS505NK-B Reagent, Fit #ill i NK 4 il i75 5 4% 57 %
(INDM }; 323, A1 18 mL INDM K 35 £ M1 2 mL
KIE [ 3 T B PBMCs, I8 % 4 Mo ik BF Ry 1.5 %
10°/mL. KR40 B E R mA C i T75
BRI R T 37 °C.5% CO, 4 FE B 8 53
iR, fE5 3 RAMFE INDM 853535, 7245 5 K Ab
& INDM K532 FE M1 10 % K36 A A 13
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BANEH IL-2 A E ALyS505NK-EX 7 Ifil 1§
Bige e ff TL-2 &3k 2D 1 000 TU/mL, FiE & %
NK 4 i 4™ #4835 32 3£ (EXPM 5 5% 8, B SH 7
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PS4l 3 R 48 b, g #h 7 EXPM KR R 5L B F
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HFRELR .
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B L (P<<0.05),WFE 1,
2.3 NK @fst HCT15 #9% v

MELAN M HCT15 £y 5 X 10° A~ Af, 2088t
12.8:1.6.4: 1 F13.2: 1/ NK X HCT15
T R B R T A R B (P <<0. 05) 5 24 HE 41 il
HCT15 £t & A 1 X 10" AiF, 20 kL 12. 8 = 1 M
6.4 : 1 NK 4% HCT15 (940 ] &t B B & T
HA R (P<<0. 05) 80 EE 0.4 = 1 F1 0.2 2 1
B, HCT15 &b 5xX10° 5 1X10" 4Hh NK 41
XTHLAN ML HCT1S MMl 2 R A S5 IFEE L (P<
0.05). L% 2,

*®1 NK 2 B 33 ¥8 40 Bfn RKO B #0428 ( %)

HEA0 I RKO ¥kt
A0 L " p
5X10° 4 1X10" 4>

12.8:1  87.5241.62 82.8641.85  0.425 0.999 9
6.4:1 74.6244.12 59.8443.24  1.347 0.810 1
3.2:1 57.1846. 08" 37.8744.70* 1.760  0.521 6
1.6 1 50.99+7. 38" 47.7247.62°  0.667 0.996 6
0.8+1 55.8042. 76 37.4149.49"  0.211 >>0.999 9
0.4:1 42.9847.09"  —7.3644. 10" 4,587 0.000 5
0.2:1 31.5947. 96" 5.74340. 55" 2. 355 0.182 0
0.1:1 38.4641.82"  27.48+4.20™ 1,001 0.956 7

" P<0.05,512.8: 1 & P<<0.05,5 6.4 : 1 [L§;°.P<
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0.05) ;% ¥k 3.2+ 1.1.6:1,0.8:1,0.4:1F
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NK 2 g % 8 40 s HCT116 940l % 22 3 A 482
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“.P<C0.05,512.8+ 1 [L#:;":P<<0.05,5 6.4 : 1 lb#;°.P<

0.05,5 3.2+ 1 ;. P<<0.05,5 1.6+ 1 ;. P<0.05,5
8+ 1 kA . P<<0.05,5 0.4 1 ;5. P<<0.05,5 0.2 1 lLE,

x3 NK At $R4A R HCT116 B3I 2 (%)

YRZHA HCT116 %t

AL t P
5%10° 4> 1X10" 4>
12.8+: 1 98.56-1.43 95.7040. 23 0.573 0.998 8
6.4:1 86.0341.21 73.3846.41° 2.532 0.124 2
3.2:1 72,362, 76 55.8943.36"  3.296 0.019 1
1.6:1 60. 58+5. 18" 44, 4044, 35" 3.238 0.022 2
0.8:1 36.8847. 13" —4,7042.87"  8.320  <C0.000 1
0.4:1 19.7440.69™¢  —10.0740.69™¢ 5964  <<0.000 1
0.2:1 23.7643.35"  —4,544:3.53"  5.663  <C0.000 1
0.1:1 27. 7640, 89 27,5342, 480 0,045  >>0.999 9
4 P<<0.05,512.8: 1 1b%;":P<<0.05,5 6.4 : 1 L& P<

0.05,53.2: 1 ;' 5 1.6+ 1 ;. P<0.05,50.8: 1 I
B3 P<<0.05,5 0.4+ 1 &% P<<0.05,50.2: 1 [L#X.
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12.8:1.,6.4: 1 H13.2: 11 NK4i}ixf LoVo 1
il 5 B 58 T A SR B (P <<0. 05) 5 4 4 41 it Lo-
Vo i 110" AN, 208 EE 12,8 = 1 /9 NK 41 fifg
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2 NK 4B xf CRC 41 B £ 1% 38 #9 5% i
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o.os);&ﬁﬂtb 1.6:1,0.8:1,0.4:1.,0.2: 1%

: 1 HF, LoVo B& 5X10° 45 1X10" A NK
émﬂ@xﬁlﬂéﬁﬂﬂ@ LoVo WMl R E R AL IT¥E X
(P<<0.05), W% 4,

2.6 NK @t CRC % fuk # %

ARSI TN F A MR AR A A, e T
NK 4 i %t AR CRC 40 Al %, 45520, 2445
4 % iR 5 < 10° B, NK 48 g % #8406 g RKO .,
HCT15.HCT116.LoVo ik £ & & 1) il 56 (1) 854 L 1
A 12.8 ¢ 1, H 45 Fl 40 f (B4 ) 26 b 25 8 T S it
2 SL(P>0.05), WK 2A; 4 #40 %k & R 1< 10
iF, NK 28 g 588 40 ig RKOL.HCT15,HCT116.LoVo
IR E e A R R b o 12,8 + 1, H A& 4
JHa [E] 9 ) R e 25 R B e i 2F 3 L (P =>>0. 05),
T i 25 000 L B8 T I K 48 %k 4 ol 80 208 e 1 4100 71
REAREEN TR, S48 ER 1X 10
I NK 20 it % 48 40 e RKO By 40 i 5 78 5080 e

A s 1R R T NK 48 6 RKO Je #0476 H 5
NK Zi g %5 $E 40 HCT15 B0 HI R AR~ 0.4 ¢+ 1
0.2+ 1R 680, BB A NK 40 g%t HCT15 JGil
R s NK 20 B 6T $E 40 HCT116 B 0 il 26 76 8080 L
SHO0.8:1.,0.4 1 F10.2: 1 WM ME,FE AR NK
4 xt HCT116 JopfilfER . WL IE 2B,

F4  NKERIEAR LoVo HIMHIZE (%)

AN LoVo $ui:
SR L ¢ P
5X10° 4~ 1X10" 4

12.8:1 95.1342. 34 96.2542.17 0.320  >0.999 9
6.4:1 90.7141.26 86. 2740, 36" 1.263 0.857 0
3.2:1 82.7442.19 73.484+1.47"  2.634 0.098 5
1L6:1 71,004, 88" 53.594:1.95"  4.951 0. 000 2
0.8:1 55. 1844, 69 23.27+0.39" 9,077 <<0.000 1
0.4:1 46, 0440, 91 16,2741, 244 8,466 <£0.000 1
0.2+ 1 44, 4942, 8o 12,1043, 45 9,212 <£0.000 1
0.1:1 50. 1542, 58 33,5341, 24 4,727 0. 000 4

Y. P<<0.05,512.8: 1 l#;": P<<0.05,5 6.4+ 1 b P<
0.05,5 3.2+ 1 [L#;9: P<<0.05,5 1.6 ¢ 1 H#, . P<<0.05,%5

0.8 1 H#; . P<<0.05,5 0.4+ 1 A,
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NK 2 il 2 — 2 i Y5 T B 6 4L 200 A 1 580 1 A 5 R
WREL RN A, A AE T R A R, 2
7 A0 IRCE 40 B B 10% . NK 40 M 2 [ A S g
SN ) S B B 22—, RE % 3 o 40 0 40 B I T A
240 0 7 1 AR 3E ML AR BT JRR e s B e 9 S A
T T 400w NK 41 A S51E By b ms =
Ji (graft-versus-host disease, GVHD) , AE 1 i B A% 40
it P R R £ A AF R B 38 280 17 4 R R O el 4 B M 4
A AE BB L 3 oA L i 9 A0 A S T R B R T3
A BEE W NK 4R A R R ETIEA L BE R H B
it Z R R A NK 400 /36 7 Sk mg . B AT E A T
MEE Bt ATF 5 30 16 PR A 30 A9 S [R) B BT A 24 Y i
gktE NK 4B fe e y7 v, NK 20 i 35 22 59 41 21k IR
LR R N T Nl (1l A e 11 O 7 P A
Bt pe A, B A BFSTAESE NK 40 e A CD3™
CD56 " fy e LM R, ABF 58 R A Ficoll %
JE 6 B 5 0 5 43 S i BE N AP R I HF PBMCs, I 7 1A
SME ALY HE NK 400, R FH =X 4i i AR Xt NK 41 il iy
HPEFR T CD3 CD56 " #4755 , & &% T 40 A 1
o ONK 400 & &k 8 83.30% ., AWFIT 4 R,
K0 NK 40 75 5 3 50 & 7K S0 05 AL 5 5 F 3 NK
i, AT DA A R B A I NK 40 M, S I R R
NK 40l 25 T K4 i 36 A

T R 1 0 L G 8 T 9 R — AR A I S Y 1)
200 L % SR B VA T AR X L 38 o B B R R e O i &
VRO 38 1% b 1) TR A G 23 4 0 5% B ) i B A 1K
PN AT S e LR B 9GS L e i
S AR R B M R 5 X107 A 1< 10" R,
NK 40 Jifg %} 42 40 ff RKO,HCT15,HCT116.,LoVo ik
) d5z = AR S A BOHE L 40 12,8 ¢ 15 BB ALHD HL Y
TR NK L% CRC 4H Rk 0940 1 23 10 30 T A [R) 2
FEM R R, i 4 AR R R T O 4k v NK 40 i %0 52 7
HEIRIF CRC A, 12,8 = 1 Al g2 — P RE % 4 B AUR i
FERIRE L .

LoVo 41 ffd 3k U5 T — 24 #E /B Dukes C %45 fig it 98z
5 M A2 B b X MR A kL R T R Ak 45 L B
AN MR R B R R R, A5 5 B
RhEERSSY . HCT15 4K IR T — 4 % & Dukes C %Y
CRC By B, RKO 40 g2 —Fh b Je BEAR 40 b 45
WA RkR - . HCT116 40 i ok U6 T 78 5B 45 W e 1y
BAE B A B T AR /0 b CRC 40 M bk, A BF 5 45 51
R NK 41 M6 R 4 6 20 Il Bk LoVo i 5 e 30 il 3%
TEHR 20 B R R 5 10° F1 1 X 10" B E T 90 % 5 T
NK 40 i % 5% 20 4k 40 i bk HCT116 B 5% = 30 1 2R 78
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SO KR S 5107 11X 10" B4 A (98, 56+ 1.
43) % M1(95. 7010. 23) %, 7E 4 Ff CRC 41 gt 4
il A XA, B NK 41 ) 4 b F B A 1 CRC
B bR A A AR B A . IR Ah NK 4H XS 4 Ff CRC
20 AR 114 S5 v A1 o) % 7 40 R £k i Dy 5 < 10° i 1 X
10" I8 T 80 % . #8278 NK 4 i %t £ % CRC 4 & 4
B O AR L U B O 4k e NK 41 G B 9T R TR IR T
CRC Jr i HA w17k,

AL R A CCK-8 L kuill T NK 41 g xf RKO,
HCT15,HCT116.LoVo 4 F CRC 4 Jig £k 3% 5 1Y 5
Wi, 4% S B NK 40 g Xt 4 F CRC 20 Mg ¥k RKO.
HCT15 . HCT116 Lo Vo ik FI f5 = 41 i 5 AH 0 1) 25 48
P38k 12,8 = 1, H A Z6AS 527 80 240 i 504t 1) 5 o 48
AN a4k P NK 4 M e 5 97 3R 9T CRC Y,
12.8 + 1 ATRE R — % 2 HRURBIF 3 1L .

HAT, b 4k Pk NK 4 j 5 5 97 ok 29 o —Fl
S IR R 9T T T . AR IE 45 SR Ol 4k M NK 41 il
BPEITIEIRYIT CRC WY I RO 90 48 R s BL il . (BA
WFST 3 22 51 X 4R S 4t i 52 56, S5 S A7) 75 32F AT 1R N 52
5y, i — AR AT a4k vk NK 41 5 297 I #F CRC B
&P O

S % ik
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