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[ Z] 86 HFisn Lm0 CIK 40 MR 0 Il AS49 40 L (Y 52 0k -0 A5 45 0 LT RE R 20 LRI . & ok e
MTT 343 5 MG EAZ BEAL 3] AS49 21 24 h (Pl ik BEC 1C,, ), LDH Bt il 1C, R , SEAZ 5 HI4E 24 h
Xf CIK 4AE A% AS49 ZHHERE 1 B 5 i =N ML ARG G4 L A2 BEVE ] 24 h 5t A549 4RI 3R 1 NKG2D Fif&( MICA \MICB,
ULBP! .ULBP2 \ULBP3 )ZiA M50 , 54 6 2 5t PCR A M40 . 48 42 B4 FHXT AS49 4l 9 DNA 515 5 FE R ( ATM (ATR.
CHKI .CHK2 P53 )RR . 48 R o IFAAFILEA2 IR AS49 ZHMIVEH] 24 h 7 1C,, 73510 70 39 we/ml. 1C,, HONEA  ZE 4205
SyBIVEH] 24 h J&, CIK 40ARST AS49 A A £ 16 P35 W 2358 P < 0. 05 )[BT AS49 4ilffi % i MICA .MICB .ULBP2 ,ULBP3
FEIRYIHA B HEM( P <0.05 ), ULBP1 FIKFEAE( P <0. 05 )3 BAHIAE T AS49 4N ATM FEHFEak B RN (3.23 £1.62 ) x10°°
vs (5.49 £3.91 ) x107*,P <0.05 |, R EEE T AS49 ANME P53 K A M B3N (14.90 £5.49 ) x 107° vs ( 3.68 £2.82 ) x
1075,P <0.05 ], £ 5A  SERZEE R T 1R CIK 40X AS49 20 M 19 25 53 14 , 043 T WL 7T BE 5 0% DNA 510516 2 1k
,PETIHE AT NKG2D Biik#ik4 5.
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[ FESZEE ] R734.2; R730.54; R730.53 [ XHERERD ] A [ XEHE] 1007-385X( 2015 )04-0443-05

The effect of cisplatin or paclitaxel on the activity of CIK cells to kill lung cancer
A549 cells and its possible mechanism

Xu Hong, Mei Jiazhuan ( Department of Oncology, Zhengzhou People’ s Hospital Affiliated to Southern Medical Universi-
ty, Zhengzhou 450003, Henan, China )

[ Abstract ] Objective:To study the effect of cisplatin and paclitaxel on the cytotoxic activity of cytokine-induced killer
( CIK ) cells toward human lung adenocarcinoma cell A549 and further explore the possible molecular mechanism in-
volved. Methods: The ICy, of cisplatin and paclitaxel in inhibiting A549 cells were measured by using MTT assay. Cyto-
toxicity of CIK cells toward A549 cells that were pre-cultured with cisplatin or paclitaxel was measured through LDH relea-
sing assay. The expression of NKG2D ligands ( MICA, MICB, ULBP1, ULBP2, ULBP3 ) on A549 cells were analyzed by
flow cytometry. The level of DNA damage response genes ( ATM, ATR, CHK1, CHK2, P53 ) were assessed by fluores-
cent quantitative PCR. Results: The ICy; of cisplatin and paclitaxel in inhibiting A594 were 70 pwg/ml and 39 pg/ml re-
spectively. Cytotoxicity of CIK cells against A549 cells was significantly increased after the cells were pre-treatment with
cisplatin ( 70 pg/ml ) or paclitaxel ( 39 pg/ml ) ( P <0.05 ). Expression of MICA, MICB, ULBP2, and ULBP3 on A549
cells was significantly increased by the cisplatin or paclitaxel pretreatment ( P <0.05 ), where as the level of ULBP1 was
decreased after the expose ( P <0.05 ). Furthermore, ATM expression in A594 cells was decreasedby cisplatin treatment
[(3.23+1.62)x10 % 0s(5.49+£3.91 ) x10 ™%, P <0.05 ], whereas the level of P53 mRNA elevated significantly after
treatmentwith paclitaxel [(14.90 £5.49 ) x 10 s (3.68 +2.82 ) x10 °,P <0.05 ]. Conclusion: The results indica-
ted that cisplatinand or paclitaxel can enhance the cytotoxic activity of CIK cells toward lung cancer cells. It is conceivable
that they activate DNA-damage response genes, which in turnupregulate the expression of NKG2D ligands that make cells

more susceptible to CIK cells.
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[ Key words ]

AT I W 301 /N 0 i 98 , AR 1) 3 e A K A
F3ZAR( epidermal growth factor receptor, EGFR ¥ 4=
ARUERYT ) 2 T B & s DNA 55 8% 4%
s frbyea 20 M2 R 2 H by 7 25 W L R 21U o AT
gt W, DNA $5 43 Al 05 175 5 P 38 400 Jife 2% 17 4
SRS 40 B 3G Ak 7 22 7 natural killer cell group 2
member D, NKG2D )BCAA (1) R , 145 G i 4 i Y %
Piidi k. 40 M A 175 3 19 2% 0 ( eytokine-induced
killer, CIK )il it Fe35 NKG2D 52 44¢, Hoxf g 41 i (1
FAE 55 98 240 B 28 T NKG2D Pt A 35 2% VI A
L ARG AT A A2 B X CIK 40 i % i
EGFR SFAE R/ MOAH i AS49 2 A9 520 , - #5
WAL, Rl R AT B G CIK 4 MG
AR /N g 2 LA AR

1 #REFE

1.1 EZNE 5K

EEEFRIIE A 32 E Beckman Coulter 23 F] , 28 Y€
B PCR U [ 3% [ Agilent 23 7], i 20 240 AL H
[ BD Al AN H 556 6254 FRA w0
10 mg, #it*5-:312042CF ) ; SEAZBEIA H ¥ g AL ER &
285 Tl e A7 BRZ2S 7R : 60 mg/10 ml, 5 -
20140301 ). LDH F& il 52 56350 & 18 A 56 [F Pro-
mega 23 A, RNA #2055 & F f2 E QIAGEN 2
A, ZGE 7 PCR IR & W H 35 [ Life Technologies
), BT A MICA .MICB ., ULBP1 . ULBP2 , ULBP3
FAHTUAN FITC pric i SE PR 161 43y 3 38
R&D A Al Al AS49 Z0HAR AR L0802 A7 o
1.2 314kt 54 m

JH Primer Express 3.0 A% 1T DNA it =
SR ATM \ATR . CHKI . CHK2 , P53 ) % B-actin F£ A
Ferol®( R 1), &L EE AP H ARG R ho
( NCBI)%ti 2 BLAST B3 iE J5 , B Vg 3 4t 1 3 52
S A PR B A B
1.3 CIK %o &

ZHSCHR 6-7 AT .
1.4 MTT A IR 44 F 58 45 B 5 45 B % A549 #m
e ws 1C,,

OB KT AS49 4HMTHEOR R B2 5 x 10°
A/ ml LR TF 96 LA, BEFL 200 wl, K557 24 h, 435
FANGUEA Bl 2842 B, i H:2 9 B 5l 10,20 .40 .80 Al
100 pwg/ml, 3557 24 h( FUSLEG AN, 2590 F1 CIK VEH

non-small cell lung cancer; cisplatin; paclitaxel; CIK cell; NKG2D ligand; DNA damage repair gene

[ Chin J Cancer Biother, 2015, 22( 4 ). 443447 |

24 48 72 h X A549 20 i A8 A5 1E A A R,
I HEPE 24 h HAT0E5E ), BEALIIA MTT( 5 mg/ml )20
wl, ARZEHE SR 4 b, WX B3, A DMSO 150 pl. /i
FRAKEIN 490 nm P Ab G2 BEC D OE, T35 240 1
BN AT SEAZ BN 24 h P00 vk BE
(1, )" 4N A HIR( % ) = (1 - LKA D
/X HEZH D ) x 100% . SCHEE 3 K.

&1 DNA HRFEEEEK p-actin EE 5|45
Tab.1 Primer sequences of DNA damage

repair genes and @-actin

Gene  Primer sequence Fragment
size( bp )
ATM  F: 5'-GGTGGACATTATGAGAGCTTCTCAG-3' 139
R: 5'-GCAGCTTCCAACAGCCTCTAGA-3
ATR  F: 5'-GAATGGAGTGCATGCTAACAGGT-3' 147
R: 5'-CCCAGTCTGACACTCCATGTTGT-3'
CHKI F: 5'-TGCTCCTCTAGCTCTGCTGCAT-3’ 147
R: 5'-TCTGACACACCACCTGAAGTGACT-3’
CHK2 F: 5'-AGAGGCAGACCCAGCTCTCA-3’ 158
R: 5'-CCACCACTTTGTCAAACAGCTCT-3’
P53 F:5'-TCACACTGGAAGACTCCAGTGGT-3' 163
R: 5'-GGCAGTGCTCGCTTAGTGCT-3
B-actin F: 5'-TCCTTCCTGGGCATGGAGT-3' 162
R: 5'-AGTGATCTCCTTCTGCATCCTGT-3

1.5 LDH # k40 CIK 20 g4 40 % 45 B
SF A549 fm R e F A5 E

O R AS49 AT HEORMREE 5 x 10°
A/ml, P T 96 LA, BEAL 50 wl, EA L 2542 %
ZHA A IC., PR AT EEAZ B, ok HE ZH AR S b 3
24 h J&, DA CIK 4 Sk 2500 20 A, A549 20 Jfd Sk #E 20
Ji, 2% 2 3 SRR ol 102 1,20 1.,30: THIA R[]
WEE CIK 20 50 wlo 59 Ak MR 40 7 4R R il 4
(50 pul RV 41 L/ #E 41 + 50 l RPMI 1640 17 3%
W), S0 A0 e KRR 50 wl B0 +50 wl 1%
NP40 ), BRI & i, #5147 4 h LDH BECsE
5. BRI 490 nm P AL D H, THE CIK 40
LA AR P, CIK AR R 38 % ) = ( 528
D {H - RN A SRR D AE - &0 40 [ SR
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REHZE D )/ ¥4 F R B4 D 18 -S40
SRBEIAL DA ) x 100% . SEH R 3 K.

1.6 AX RN IR A BT AS49 4m itk
& NKG2D Btk & ik 69 %

TR AS49 4IILL 5 x 10* A4/ml (4% J&
FERT 2 4~ 100 ml JEFRMEH, 7557 24 b, a3 5ilim
A C, WA CEAZ I, X BRI 25 b B, 24 h
JE SR AL AN, 3 A B0, B A BB MI-
CA \MICB . ULBP1, ULBP2, ULBP3 H.3i( 1 pg/10°
cells ),4 “CH¥F 30 min, PBS VLIS HIA FITC #Rid
AP 1gG1 — 40,4 CHFHE 30 min, Ji4IHIA
S3HT 1 x 10% 20 B BH A 20 B A, T8 BH PR 2 i
I, SEEEA 3 I
1.7 #5823 PCR HAN 4L EA BT A549 @
i, DNA 4545 16 5K B R A 69 %0

fdF RNA S EGRR) 653 3 B O 2842 B A
FH 24 h )5 AS49 4IAEAY RNA, 4N
SiFEIfE i K TS RNA 3558 ¢DNA . 2% i
PCR WK Z& 5 :SYBR Green PCR Master Mix( 2 x )
10 wl, E#FS14( 10 mmol/L)0. 4 ul, FifF514#( 10
mmol/L)0.4 l, cDNA 54k 1 wl, K 2= 58481 20
plo Real-time PCR ¥l ATM (ATR .CHKI ,CHK2 P53

2 & R

2.1 JR4AEAELIE R CIK 28 05T AS49 28 o6y 5
1 &b

MTT 60 45 5 5 7 | 4 RN 48 42 B A FH 1 i
S AS49 4 g 24 h 4 1C, 50 %18 70 wg/ml, 40
pe/mlo LDH BEHCSE R A M 25 3R ( % 2 ) @R, LU
1C5, LA | 55 AZ B 53 A FH T AS549 40 f 24 h
J5 L ZCHE A 105 1,20 1,30 1IF, CIK 40 i %
A549 4 JfL i A O R B R B4 B B
(P<0.05),

2.2 4 R AL BRI m AS49 4m g & & NKG2D A
(S &

T AR 25 5 ( 3 3 ) IR, 1C,, B4 |
LA BIAE ] 24 h 5, AS49 41 Jifg 3% i MICA |
MICB . ULBP2 , ULBP3 & ik ¥4 %t B 41 i 2% 3% fin
(P <0.05),1f ULBP1 FIiLPJFEAL( P <0.05 ),

F2 Im$HsEHERIGRE CIK 4ARE3T AS49 M RGN % )
Tab.2 Killability of CIK cells against A549 cells was

inhanced by cisplatin or paclitaxel treatment ( % )

CIK cells: A549 cells

AIZEIE , W 2540 :95 °C TIZAE 4 10 min,95 °C 7284 Group
10 5,60 CiBAK/FEMH 1 min, 2 50 MEFR, R AT 10:1 20:1 30:1
FE RN PREAE, UL B-actin NS MIXTRIE R Z =
ane 4 Control 11.88+1.57 35.56 £+1.98 45.03 +1.74
2 ,,\'—’—IACt =CtE|FI<]Jj_HA]_CtB-aNinO
1.8 %itx7% Cisplatin ~ 17.64 £1.44" 46.39 +3.51" 73.81+1.62"
KH SPSS 17. 0 FAFAEAT AT, BT BAR L paclitaxel  18.24£2.56° 47.19+1.17° 61.21 +2.33°
x £ FOR, PIALVORRZ 110 EACR T ¢ 103, L P < P TT—
. . NI N <0. vs control grou
0.05 5% P <0.01 FRERAGH2E X, o
£3 IRSASEMEEIT AS49 A NKG2D B iR REHZN % )
Tab.3 Effects of cisplatin or paclitaxel on NKG2D ligands expression of A549 cells ( % )
Group MICA MICB ULBP1 ULBP2 ULBP3
Control 66.62 +1.42 32.75+£2.37 9.80 +£2.40 4.09+£1.94 34.96 +4.22
Cisplatin 75.48 £2.62" 51.17 £2.20° 3.74 £0.24~ 39.57 +1.28" 73.06 £4.88"
Paclitaxel 74.93 £1.91" 38.22 +2.43" 3.77 +1.04" 29.26 +1.92" 66.08 +4.36"
" P <0.05 vs control group
2.3 JR4ACEASBEIG A AS49 e DNA B 15 58 RERGABOO IR W g ml (3.23 £1.62 ) x 107° vs

K &k
Real-time PCR 2554 3 4 ) B 7R, IC,, BYI%A | 48
B VR AS49 40 24 h 5, EHE S ATM 52

(5.49+3.91 ) x10°*,P <0.05 |, 2 EiES P53
FEP R RN IR B B [ (14.90 + 5. 49 ) x
10 %05 (3.68£2.82)%x107°,P<0.05 ],
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F4 IRFASEASEERT AS49 40 DNA #5128 E £ ERIZAI M
Tab.4 Effect of cisplatin or paclitaxel on the expression of DNA damage repair genes of A549 cells

Gene Control Cisplatin Paclitaxel

ATM (5.49£3.91)x107® (3.23£1.62)x107°°" (3.53+3.73)x10°°
ATR (2.05£1.37)x10? (6.15£6.04) %103 (4.78 +7.67) %1072
CHKI (2.63£1.68)x107? (6.68 £4.56) %10 (1.22£1.01)x107?
CHK2 (6.10+8.73)x10°° (5.74 £4.10) x10°° (10.30 £6.73 ) x10~°
P53 (3.68£2.82)x10°° (3.88+2.44)x10°° (14.90 £5.49 ) x10°°~

* P <0.05 vs control group

3 3t it

CIK 4l 1 7635 NKG2D 15 Ab sz 44, %of o
Y 15 VE P AR i NKG2D 52 44 F01 i 923 41 Jifd 35 1A
NKG2D Be ik 45 &, Bl 28 £ R F0ORE Bl & 45 1F
AT, NKG2D Be A 2sh T i 40 i % 1 , J& CIK
S AT B 98 40 i A9 EE 43 F- . NKG2D B 4§
PIKZE : MHC-1 ZE5EMH 7 F A 5 B( MHC class |
chain-related molecule A /B, MICA/B ) & UL16 %454
1 ( ULL6 binding proteins 1/2/3, ULBP1/2/3 ).
BN NKG2D B4 3255 A8 i 2 48 3 CTK 20 i Xt e
AR A TG PR S, BFSE T W, DNA $5 4 fig
TRMEHLAN 3 DNA #0518 2 &40, 17 DNA #ith
1652 5L ATM ATR .CHKI .CHK2 .P53 %5 )3%3K , it
75 5 By 40 i 55 T NKG2D B ik 35, B 58 CIK
1 16 % e Ao T

697 & EGFR 7 A= 0 fili 9 fie 32 22 009R 97 F- B,
ERBR A SRR IR T I 56 . A
R[5 DNA s2Hk, B 8558 W DNA 458 #1405, ASAF5E
RITE S AZ B AT 75 S e AS49 4fi il DNA
WiME B I 3k, AR S ATM FR38 N, L2
BT P53 FIRHIN . SAZ IR A0 AT 22 43 44T
70, H A A A A5 & BT L i DNA $i
i, BRZBEA S P53 k] g HE 4 580 DNA it
RA K. AR R, SRR EAVER S, A549 41
Jifg & NKG2D fitf& MICA \MICB ,ULBP2 ,ULBP3 %
IRYHETER 6 CIK 240 A% 477 SRR M o 18 5, 150 W 2%
KB AT 5 KR4 NKG2D it iR i 35, i
S L e B D IO N ) S U R 1}
ULBP1 kAL, 15 A I 35 52 il I 40 i X CIK
20 i 1 A A AR, LSRR B AR 1) i R A Rt — 2
W% .

I RAIF S 1 IRIE S, AP B A A R CIK 41

TRYT REAEAE A g S AR I . ARF SR, 45
2 R A CIK 40 REAS 1S 5 CIK 4T A549
R A 7, IFRPARER T H A FALS, APk
G CIK 4HMLIG Y7 B b B4 T S0 .
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