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[ Abstract |
killer cells (NK cells) expanded in vitro. Methods NK cells reagent kit was used to specifically induce the prolifera-

Objective To evaluate the phenotype, expansion fold, cytotoxic activity and safety of the natural

tion of NK cells from the peripheral blood mononuclear cells (PBMCs). Flow cytometry assay (FCM) and in vitro cyto-
toxicity assay were used to detect the phenotype and the anti-tumor activity of the expanded NK cells. Additionally, the
contamination of the exogenous factors of NK cells were also detected. Results  After 16-21 days in vitro culture, the
PBMC expanded over 500 times to a total number more than 1 x 10" ,in which more than 90% of the cells are CD3~
CD56 " NK cells. The expanded NK cells displayed high cytotoxicity against Ho8910,A549 ,K562 , HepG2 and SK-MES-
1 cells in vitro. Additionally ,no contamination of bacteria,fungus ,mycoplasma, or virus was detected in the expanded NK
cells. Conclusion The expanded NK cells have high antitumor activity without any toxic side effects in vitro.

[ Keywords |

Neoplasms ; Killer cells,natural ;In vitro; Immunocompetence

iR 240 L S e T T BT — BT 4 R R
7P B BA AR PUR AR R
PN, FARAR U2 (NK) a5 3 i i
P2 A5 s 40 i 3 T C AR 2 TRl B VR T, T A 32
MHC 735 HYBR il , £ 17 3R 5] MHC-T 2870 73R I5 T
A R AR 4 FRE A AR i B . T NK 41
JAESNE L P A BN FE B o b AR R 5%
~15% , I H.IJR 8 PR N NK 20 i i D REAFE A
[FIRERE AR I , MELL™ A RAFHT MR RCR | 75 2 i

PRANER RGN NK 240 ) B st NK AR 2
BB o DRI, A A RSN 3RS R R |
AR R PR T I TR T R IR T I NK 41
M A

1 #R57F%

L1 bR
LU SN AN B S B A

FEIC AR 10 £y fa B S JE & A A I AR A, SO
ZT1/ 4y , EDTA Bk, o R 4L kT2 2) B

ESWA  ZREPHLBOCH H (1501041142) 5 i e 58 I-I6 )T RS TR 5L 5 = 500k B (2017070503 B041 )

{EE B F5fa , f 1635 i, Email : chenwen7396@ 163. com

BEEEE ER, BIZZ, B+ 4 S, Email ; chengmin@ ustc. edu. cn



- 532 - o E I R AR 2018 4E 8 A5 21 #4554 ] Chin J Clin Healthe, August 2018, Vol. 21,NO. 4

W B R T BT A ) ) e RO BR 9T A 2 7], NK
A A S 1 3R G B BTN T A W R T R
FRAH, GT-T551 H3 HigR 3kl B 52 H BE AR HR
(RO ARA T, HHAN AN R2 W7 F#EE
BV R P RA A SRR R RIS A
AR A RA R, BT A e 1%
BAG RE O RE P EBFAHEOR R R
S — PR PR AR PR S 51 2t

1.1.2 7k S i55R3E  SK-MES-1 4} . A549 2
il \HepG2 41 K562 41 fitg Il [ 5 [ 3 7Y 5% 37 1y f
L (ATCC) , Ho8910 41 ity [ vh ) B L i 41 i
[, RPMI 1640 . DMEM 3 {4 8% 5% 55 | i 4 i3 | e
HEAMARAF A HyClone 24w,

1.1.3  ZEPiiEEE  Anti-CD16 (FITC) | anti-CD8
(PE) . anti-CD3 ( PerCP-Cy5. 5) . anti-CD56 ( APC)
UK [ AP B BRI H BD 2 W], Mouse TgG I H
Biodesign 23 F] , PBS W2 6 22 vp il ) A JL T 3K %
PHEA R A,

1.1.4 ARG TERS IR CellTrace Far Red i
5 & B Invitrogen 2\ ], TritonX-100 ) H Sigma 2
Ao

115 AMEPERFRIEER i < BERR SR il i 35
FrBE BRI R RIS Rk R = S AR N T b
Il SRR SRk SR AR IR AR IR R B
Hh I 2 i R E WF TR , NS e SR P 7 | FR Al
L2 1 LA L RE L S RTS8 1 L N AL 89
BRI ) & A W ) 3R 2 Ry A R A )

1.2 FE:

12,1 A M MZ Ao & 598 R E
P JBE B9 00 ¥ 0 1 AR RO A i B A% 4, £ 30
mL NK 40 g 5% 7% W& ( GT-T551 H3 ¥ 37 3 + 200
IU/mL IL-2 +1.0% BHARIMIE +80 u/mL K KREF
) mEAEUITE, I AF] AL, BT 75 em® 1537
JHH,37 C5.0% CO, MUAE RS F%, R 7S5
FRW o 275 8 K, 1) 4 B I W b i A iG] A2, gk Sk
BEF% A AR A 20 i A= A DL I NK 20 i s 5%
1.2.2 ZAMCRAIRGIN R R A5 00 4 it By 54
R, 1 x 10° /4, B 0.1 pg/ul mlgG
2.0 pL, Z 3 15 ming i A CD3 ,CD56 457550
PiiA,4 °C EEARIC 30 ming fILA 1 x PBS KR
03 (3500 r/min,4 °C,5 min) , 3 F 3 ;{4 300 pL

1 x PBS ¥ o2 40, B AL

1.2.3 i epidE ek i L st ekt brid
A M, 37 °C, RGP F 20 min, PEWR A 3 K
(3000 r/min,25 °C,10 min) , VIR E F 1 x
10°/mL, 7EJGH FACs 8 il A BRI A ¥E 20 i, 345
J 100w, AR AR 500 200 -5 4 24 i ) L 451 ) 2R &%
I 240 A (NKC 20 ) 193k BE L O 1) %487 b im AL NKC 4
ML, 100 T/l BAEEmiE 4 N8R, 37
C,5.0% — bk, 5557 4 h, FACs {3UAG I 51 4 A
(ETEHR L, X432 EBAME/ FAYE AR 40 . THER
i

1.2.4 AMEPERETFR 2082015 4R R E 2
ML) R FE 21 d 5 NK 2 K 55 5% E i A 4
R SCRARSE

1.3 Geit b s R SPSS17. 0 #AF#k4 7454 47
Mo WL GRS R it i B8, D x = s R, 41l L
Bt ke . KBS KIE o« =0.05, f# ] ORIGIN
7.5 AR E IR

2 SR

2.1 RSN NK AR O H 5 5545 3
(%) B I B A% 40 3 0l 42 b 28 NKC 48 e 855 7 W
H1,37 °C,5% CO, #5357, A48 40 M 2E K1 O 4h 58
NK 20 i 55 5% W, 3 () 2F 47 40 L F 55, 22 i A= 4 b
o HRFMW L NK 41 2 B RS A K, A AT 4
L, AR S R AT OCVELr (B TA) , G 2 G {4
A/ N T 10% 4250 7 d J5 NK i H B i 5
B A 20 d e A A A 1 G R U1 TR A BT
500 f5LA b, EEGE T 1 x 104~ (& 1B) , 41 i $ic:
AT LA AR I PR 2K o

2.2 IRAMHE Y NK 2 Mg 3 1 K A M B0 1
PR A B AAG I A S5 T2 A [ B[] 5 NKC 4 it
I CD3 J% CD56 %54y MR A 0L, Bl & B 97 K%L
A3, CD3 ™ CD56 * NK 4l Jig He 451 A iy 7t 57, 21 d
J&,CD3~ CD56 * NK 41 fifd (5 fT A 41 i i) 90% LA I
(93.2% +2.30% ) (& 2A, [/ 2C) . FAiscihst
WE 2B i, 855 21 d J§ NK 4134} SK-MES-1 .
A549 HepG2 K562 J% Ho8910 241 il 3545 A~ [l i g
ARG PR, FERL/ #L L A 5001 B, NK 4 ifg X A549
Y K562 4T Ho8910 41 fifd [t 2% 455 34 8 7 60%
PL_E s %5 HepG2 41 Jifd F1 SK-MES-1 41 Jifd () 28 A RO
1 45% DA I,



A e R AR B2 7S

2018 8 A5 21 &5 4 ] Chin J Clin Healthc, August 2018, Vol. 21,NO. 4

- 533 -

100 ym

®

Bl RSN FRAY NK A2 b A K2k (n = 10)

A SE ( x 10™4)

2000
1500 |

P

1000 |

200 -

100

0 Ll L L I I I
3 6 9 12 15

B FRmbE (d)

L ®

Il
18 21

AR NK 40 2 B0 RS I, AR AN , A0 IRAS B Aotk ( % 100)

BIRGW 2 Q0 E GANNT 10% 3550 7 d )5 NK 40 b BUPCGH IR, 5557 28 21 d 76 20 94 5 A vl

’\: 100 - - 100
< i/
— 8ot g —u-K562
= i/i'/ ~ 75} —o- SK-MES-1
2 IS g —a—HepG2
e : i it
Eal L —o—Ho
= = 50r&
T o40f g i &\Q
2 2 :
= = 25F =
(&) - Y
2 20 / E x
:*( oL I I I ! I I ) 0L L I I |
0 3 6 9 12 15 18 21 50:1 25:1 10:1 5:1 1:1
BigrmtiE (d) @ BURE L ®
HEHE1 53
2.46% 2.67% 0.401%
Ne)
vy
a
T 2.88% 3.99% 0.718%
T ™ T T J T, ™

&2

RSN I B NK A8 B A REIG TE A TR IR IR KA NK 4H gt AR 2 5

B 7RHi3% 21 d J& NK MR AGRE ST s € 7 iigR 21 d Ja NK 4 Ee 4]

2.3 AN TR Y

2,31 N ERERI  BURSMHE 21 d J5 NK 2
MREFE L. 2t 14 d BEgR)E , RS K G MR AR B
FEHE B S FERRER TR K 7% 3 vh 24 T B s 4N
K G5 R R NK A ASAE L6 40 P S EL T G o
2.3.2 IRk A BUASMTHYE 21 d J5 NK 4
BRI B8 o M Bl AN R SR AR B R 3, 21 d
J&i A RN T BT SRR S A S R K 2R R
B NK 40 i A7 B3R 5 55 5 Iy R 355 77 1) S JR A
5,

2.3.3 JRFEETRI A B R AN
REBR AR R R T NI R B N B4
It B ARSI A7) A D 5 77 21 L JiE 1 NKC 48 i B

FEAE L R 4 R B
3 g

NHME I NK 20 5 Sk A 5% ~15% ,
F K CD3 ™ CD56 * , NK 41 i & #5 2% 13 15 Pk i TG
MHC BRI, IR A5 B4 5 B0 e i o3, e ML
PUR s T E B A A . WA, NK 45
BILAA LA 22 ol G328 240 L AH ELAE D, e e e 0 9 Ty
AE, P LA R SR 25 L NK 20 59 2 0 5k
A g2 T T RE (L A IR S e iR T R AT 11
TH, Bk NK 48 i v T Mg s Ry oA =
T ILAER 7 s AR G ROR A B AR
e, BEE AR (R S 44) 1) NK 20 i F s 697
E51E T AT ERL, I X5 2P v e 2 5k



. 534 . el R PR i e

2018 £ 8 A5 21 #4554 ] Chin J Clin Healthe, August 2018, Vol. 21,NO. 4

AITAYTRCR T T R R R Y NK 40 A %
AT REIIAEAE — BB BB , AN R LA AU &
FEPUMIR TIRE , RSN HE 2 A 20 35 i NK 240 it 4%
s NK 40 e Y T B AEOR R 15 5% 07 ikt
NK 4 A i) 2 BE RGP i 5K, 4 F G 2400 NK 4
ARG 38 T3 %, 3R AT R S B0 L R Al L AN IR
PR NK A, -5 0 R o 2 3 i I R 6 97 B
HEEZL,

AR NK A0 AR S 15 120500 600 51 8
BN 200 B A AT RN 15 %, S T A AR NK
RSG5 RSN EESR 16 ~21 d J5 , NK i 40
(CD3 ™ CD36 " 4l fifd F ] ) J2 i 2R ¥4 90% LA |, &
BOAE 1 x 10" R b, AT DA AL g £ 8 I P i i A0 7
B, B Rl AR R AT A NK G 258k TG I 85
FRIE R ST , AT LA ke G SR L S R A A
Yris e, B8 21 d J5 0 NK 4007 A549 41 i
K562 2 Jfi F1 Ho8910 4 Jfd iy 7% £ T 1k ¢ 5, X
HepG2 4t Fl SK-MES-1 ZiiJifd th 5 A7 45 38 19 A8 45 176
Ve, (R, RAME SR 21 d J5 , NK 4 &% 3 3w
PIARAI B A0 P L0 SRR SO B R 55, iR
S50y NK A0 p s PRER AL T F 2 A4 o

25 LT AR BF G T EE ST 1) NK 41 iAo i 1
T3 HA A A A R e B 2 SR R X R
R A AR AL BEEORIE R 50 mL A1 JE I
YRR R BN, RN SR 16 ~21 d g,
CD3 " CD56 " NK 4 i i | 45 ik 2258 14 nl ifh /2
I ARIATT 1Y 75 B2, NK 41 X 22 b i e 200 it 5L A 4
SR T TR) B AN AR A0 B L L SRR R
BESEITS Yy, HA ARG I PRIV Al 5% o

S 3Hk

[1] MONTALDO E,VACCA P,VITALE C,et al. Human in-
nate lymphoid cells [ J]. Immunol Lett,2016,179(1) ;2-
8.

[2] LEE H H,KANG H, CHO H, et al. Natural killer cells
and tumor metastasis[ J]. Arch Pharm Res,2017,40(9) :
1037-1049.

[3] NAJIMA Y,YOSHIDA C,IRIYAMA N, et al. Regulatory

T cell inhibition by dasatinib is associated with natural

[4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

[13]

killer cell differentiation and a favorable molecular re-
sponse ;the final results of the D-first study [J]. Leuk
Res,2018,66:66-72.
CHESTER C, FRITSCH K, KOHRT H E, et al. Natural
killer cell immunomodulation ; targeting activating, inhibi-
tory ,and co-stimulatory receptor signaling for cancer im-
munotherapy| J |. Front Immunol ,2015,6:601.
LAW T M, MOTZER R J, MAZUMDAR M, et al. Phase
I randomized trial of interleukin-2 with or without lym-
phokine-activated killer cells in the treatment of patients
with advanced renal cell carcinoma [ J]. Cancer,1995,76
(5) :824-832.
BURNS L J, WEISDORF D J,DEFOR T E, et al. 1L-2-
based immunotherapy after autologous transplantation for
lymphoma and breast cancer induces immune activation
and cytokine release:a phase | /I trial[ J]. Bone Mar-
row Transplant,2003,32(2) .177-186.
KOLB H J,SIMOES B,SCHMID C. Cellular immunother-
apy after allogeneic stem cell transplantation in hemato-
logic malignancies[ J]. Curr Opin Oncol,2004,16(2) .
167-173.
BIGLEY A B,SIMPSON R J. NK cells and exercise ; im-
plications for cancer immunotherapy and survivorship[ J].
Discov Med,2015,19(107) :433-445.
CHENG M, CHEN Y, XIAO W, et al. NK cell-based im-
munotherapy for malignant diseases[ J]. Cell Mol Immu-
nol,2013,10(3) :230-252.
RUBNITZ J E,INABA H,KANG G, et al. Natural killer
cell therapy in children with relapsed leukemia[ J ]. Pedi-
atr Blood Cancer,2015,62(8) :1468-1472.
CAROTTA S. Targeting NK cells for anticancer immuno-
therapy ; clinical and preclinical approache[ J]. Front Im-
munol ,2016,7 :152.
CHABANNON C,MFARRE] B, GUIA S, et al. Manufac-
turing natural killer cells as medicinal products[ J]. Front
Immunol ,2016,7 :504.
GRANZIN M, WAGNER J, KOHL U, et al. Shaping of
natural killer cell antitumor activity by Ex vivo cultivation
[J]. Front Immunol ,2017 ,8:458.

(Wshs H #7:2017-09-20)



