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(=] HMY s mR A ee 4% 40 (peripheral blood mononuclear cells, PBMCs) &7 E5S 0401
HFi%F AU (cytokine—induced killer, CIK) #"HGALE . ANMBZRAY . A0 Ihyeg 4 I 1t 175 4 K JEE T i 22 g A
FARN BT ER. Jiik 12 M R AT 36 YK CIK JUMASNMAE S . §1s, Hobh 6 il dh 18 k1Y
K I 40 A 4> B PR 52 PBMCs, 7341 6 4l & 3t 18 W5 3% R Ficoll 25 BB 43 85 50 mL 4P & 1MLy 75 R 48
PBMCs. &% RTIMARME BEHLER Ficoll 43 BSvER4E PBMCs LA SMAEFIR1E CIK (4354 A-CIK # F-CIK) 4
AT 3R 7.47 x 10° (3.7-13.6 x 109 F16.37 x 10° (3.8-11.8 x 10°) . }EFRE 14 d B}, >90%HY A—-CIK Fll F-CIK
Y AN cD3*, Hr CD3* CD56*, NKG2D* il K AMpE N TH1 AR 7 W8T 5. 2GR -k 60:1 I, A-CIK
H F-CIK ZE%T Daudi. K562 & 293 fR 057630 (49.1 £17.8) %Al (55.3£11.5) %. (67.6+24.1) %N
(581+17.6) %. (364+11) %F1 (33.7+14.8) %. 258 & Ml B & A-CIK 3% F-CIK 41 14 d J5, %M
A CD3*. CD8* & CD3*. CD56* 4iffill &% PBMCs N IFN- v ¥ BT, &l REME B H 50 mL 4ME 145
231 PBMCs & LU 28 I ARIGY 7 6 B CIK 4.
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[ Abstract] Objective To compare the regulating effect of two kinds of peripheral blood mononuclear cells
(PBMCs) collection methods on cytokine—induced killer ( CIK) cell proliferation rate, immunophenotype,
cytotoxicity in vitro and immune modulation effects after infusion into cancer patients. Methods Thirty—six CIK cell
expansions were performed from 12 cancer patients, including 18 from apheresis derived peripheral blood
mononuclear cells (PBMCs) (A-CIK) and 18 from ficoll density centrifugation separated PBMCs (F-CIK)
Results The median number of A~CIK and F-CIK cells was 7.47 x 10° (range 3.7-13.6) and 6.37 x 10° (range
3.8-11.8) , respectively. Predominant phenotype of A-~CIK and F-CIK cells was CD3 positive (>90%) , and
CD3*CD56*, NKG2D* cells and intracellular TH1 cytokines significantly increased after 14 days culture. At a 60:1
effector—target ratio, the killing effects of A—CIK and F-CIK cells on the Daudi, K562 and 293 tumor cells were
(49.1 +17.8) % and (553 £11.5) %, (676 £24.1) % and (58.1 +17.6) %, (364 £11) % and
(33.7£14.8) %, respectively. 14 days after A~CIK and F-CIK cells infusion, the percentage of CD3*, CD8* and
CD3+CD56" cells and intracellular interferon—y (IFN-+y) significantly increased in the PBMCs of patients.
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Conclusion As little as 50 mL of peripheral blood was sufficient to serve as the source of PBMCs for CIK cells

preparation especially for clinical application.
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Tl 7 FEAT MR, Sl TR RIGYT CIK
0 R T M40 73 B AR 42 PBMCs F-65 PBMCs
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1.1 fFHIERE
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#, ECOG 3% =M%, Hitdff=31~H; A
JPHTL . L B OIRE KM A IE R B R RIAYT R
L 1. 12 Gl ERENL R 2 4, B4
6 i, A R AL 20 i 43 25 MLoRAE PBMCs 5%
Ficoll 5B KAEE 4325 50 mL M 1 PBMCs 14 7 715
£ CIK 4.
1.2 M4 BEHLEE PBMCs #il#& CIK ZHAf

6 1l H2.3 Z COBE Spectra Ifil 21 i1 43 25 WL % 4
PBMCs, @R B 1A, &00dE
M, B 20 TR T 109% A M I 59 A EL 40
i #2 3  (Takara Bio.) ', I A ANEE4 IFN- v
(rhIFN-vy, 1000 U/mL) , &% 4 gk K 2 x
10%mL FK5 40 i 54 7% 2 640 em x 640 cm 41 il 5 77
44 (Takara Bio.) . 24 h J5 i A#HL A CD3 #i¥
OKT3 (100 ng/mL) 2 ANEEZ] 112 (+hIL-2, 1000
UmL) . %3 ~4d A 10% H AR ZE A rhIL-2
(1000 UmL) #rifhss .
1.3 BEBE/SE 50 mL 5hE I PBMCs # &

CIK Zmfa

KA B S0 mL AR E I HFZR$TEE) , Ficoll

RS BE B OB 5 PBMCs. 7 1% ~ 2% A R Il
S thIFN- (1 000 U/mL) (9 bk B2 40 it 1% 73
FEE AN, AR E VR R 2 x 10%mL A 75
em X 75 emd3GFEHRT. 24 h 5B AR % RS & OKT3
AR R IR AP IR thIL-2 (1 000 U/mL) . 1%
FEE S5 dB, AL 2 640 cm x 640 cm £
FEAH, B3 ~4dMAE 1 ~2% H R i 3% A
thIL-2 (1 000 U/mL) g s,

1.4 CIK 20 [E %)

CIK 2 e B i S . DRAEC TR 35 95 IR R B
FEEEFONBAYE AT UREE . . RERRESS 14 R
£ CIK 40ff, A=#ER/KPE 2 k. 100 mL A= FEER K
RNk . B R B2 3 KR
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1.5 PBMCs & CIK £ i1 3= 24 0 40 B P 28 A & F
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FITC-. PE-. ECD 8 APC 56 kHnic it
Bt CD3. CD4, CDS, CD56 #ll NKG2D K ¥t
IFN-+v ., IL-2, TNF-a . IL-4, IL-6 fil IL-10 5
HT (Beckman Coulter Inc.) #3iC PBMCs & CIK 4f
My, 4°CHEIEE 30 min, PBS U 17k, W4l
1% CytomicsTM FC500 e
1.6 SR

FLER L EE  (lactate dehydrogenase, LDH)
FOEREI CIK 40AE R G376 1, $EA0 M % £ Daudi |
K562 & 293. ¥RGH#E L 60:1, 30:1 F1 15:1. 4%4
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CIK 4HBIRIT T RIARIT R 26 14 K, REEHRE
SR, ¢ EFRICHE CD3. CD4. CD8. CD56 Fi
NKG2D K#i IFN-~ . IL-2, TNF-« . IL-4. IL-6
A IL-10 BAPTFRIC, CytomicsTM FC500 #5:3.
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Cytotoxicity (%) = x 100
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2.1 CIK {ApuiEsE

AW GE 12 GG R E, R
52 3 IR CIK 4iiffayfyy, FLiifT 36 ¥k CIK 4
IRAMNE . RFH 40 M43 25 MR 4E PBMCs 1 6 13l
BEA 3 B RE TR BORAE S H B B RR
A, ZHEEEFEARARRN (D .

I 28 B 53 25 HL R 4R B9 PBMCs ( Apheresis
derived PBMCs, A-PBMCs) 40l 2800 1322.2 x
10° (630 ~3300 x 10° , H H [ CD3'CD56* K
46.6 ~313.5x 10° (362) . Ficoll BEELEI L 50
mL #b J& 1ML 435 #) PBMCs (Ficoll derived PBMCs,
F-PBMCs) 4 %0 H 11.16 x 10° (5.9 ~18.3 x
109 , H rf cD3*CD56* 41 it %k K 0.92 x 10°
(0.55 ~1.59 x 10° BHRBE 14 KB, H
A-PBMCs fil F-PBMCs % % . ¥ 8¢ ) CIK 41 fitd
(A-CIK Fl F-CIK) %% 9k 7466.7 x 106 (3
700 ~ 13 600 x 10°) F11 6372.2 x 10° (3 800 ~ 11
800 x10°  (P=0.16) . A-CIK } F-CIK ZHjtirp
CD3*CD56* 41 Jifl & 43 % 12 47 %11 o~ 18.3% F1 19.1%
(Bl 1), HAXE o MRy 3 147 (4.9 ~
37.5) F 14042 (7437 ~2 505.1) f%. 3350
NKG2D 43F7E A-PBMCs Fil F-PBMCs 2 iA7K 43
M 20.7% (10.6% ~28.5%) #l1 202% (10.5%
-29.6%) , HiFEEH 14 K A-CIK 1 F-CIK 4

F 1 NKG2D 43 + 19 3 i85 K °F 43 5l A 50.4%
(37.1% ~ 66.1%) F153.7% (36.4% ~ 64.3%) .

B J5 Al A-PBMCs #1 F-PBMCs fifi 4 TH1 A0
TH2 i FIE &2 5] (B 1B) . HFRES 14
K B} A-CIK 1 F-CIK 41 ffs )y THI1 40 i [ +
IFN-vy . TNF—o F 1L-2 P55 35 5 B % T+ i
HAN, A-CIK 402 1L-6 & A—-CIK F1 F-CIK 4iififs
NS TL-10 85 R A B, R 25 14
KB} A-CIK K F-CIK H i 4 i b 45 53 51 8 94%
(90% ~98% , n=18) Fl195.2% (93% ~98% ,
n=18) .

2.2 CIK R R GiE M

ACHR R 60:1 BF, A—CIK F1 F—CIK 4 fifd %t
K562 Z4576 N 67.6%F1 58.1%; X Daudi 45575
M H 49.1% F1 55.3% 5 X 293 4 M 4% 45 76 Pl
36.4% F133.7% (K 2) .

2.3 CIK HBai& 7RI /g B& 5 E Mtk B 4H AR B

KRN 4R E F o

A-CIK 3% F-CIK [Hl%y 14 d J5 B 3% PBMCs
CD3*, CD3'CD8* 1 CD3*CD56* 4 Ju [t 5l 43 %1 My
(62.3+£9.7) %Fl (60.8+5.9) %; (28.6+58) %
M (275 +48) % . (8.8 +3.8) %l (85 =«
25) %, HEIGITRIEESE (K 3A) . 54
A-CIK AHHIGY7 e B3 A I NKG2D 4 i L]
WEIRIT RS & T A P Al g R R I 2 s
A-CIK #1 F-CIK 4f il A IFN-~y , F-CIK 4 g ;N
IL-2 K A-CIK 400 1L-6 83697 ai i (&
3B) .

&1 BEELXHEH

Tab. 1 Patient characteristics (1)

A Bl Ry () R W MANMREM KA RN Bl HE( x 10°)
IMARES> B PR 4 PBMCs
1 54 5 SUERE M F M MR, =71 73,102,54
2 42 “ Al 78 bk LR Jc 6.8,11.7,8.7
3 59 5 G 24 g Jc 5.2,4.8,8.1
4 66 5 St rInE =07, ks 13.6,8.4,7.9
5 44 5 AR A Jc 11.5,4.1,6.6
6 61 b Al 78 bk LR WEIEIRA, Z 7, K5 37,6.1,43
5 R B B 0K 4 PBMCs
1 41 5 IR A - 48,6.6,5.7
2 55 5 A Aul 78 bk LR - 3.8,4.7,4.2
3 58 © G 24 g - 84,7.2,6.9
4 61 5 5 24 g - 11.8,8.4,9.2
5 37 © SUERE M E M - 4.1,4.8,5.6
6 28 © SUERE M E M - 5.8,5.3,7.4
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Tab. 1 Patient characteristics (2)
w oy AZMME AR TAMSEC  TANMYT  NKTZ4HMIA.  NKT Z6ff  NKG2D 4Hffl  NKG2D 4
% (x 107 5% (x 109 HAEEL TR BB (x 109 g
T2 A 4y
BHLRAE
PBMCs 75
F1Y CIK
Y fifL
e 13222 702.8 277.5
EAIDN
(630 ~ 3 300) (272.2~1184.3) (46.6 ~ 313.5) (98.6 ~ 684.0)
7 466.7 6 861.7 10.9 3854.9
e 6.2 14.7 16.5
%14 K (3700 ~ (3 600.1 ~ (5.7~ (1521.1~
(3.9~12.9) 4.9~37.5) (9.1 ~58.3)
13 600) 12 960.8) 26.8) 7 733.7)
BRERR R
Bk
PBMCs 75
F1Y CIK
4 fif
0% 11.16 6.29 2.32
w (5.9~18.3) (3.43 ~ 10.19) (0.82 ~ 4.74)
63722 595.6 5848.7 979.9 1404.2 34425 1 685.8
14K (3800~ (354.4 ~ (34276~ (5138~ (7437~ (17472~ (734.4 ~
11 800) 1.008.5) 11 080.2) 1948.6) 2505.1) 5529.2) 3262.5)
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Fig. 1 Phenotypic and intracellular cytokine production analysis of cytokine-induced killer cells generated from

apheresis or Ficoll density centrifugation derived PBMCs

A:CIK i 7 ; B:CIK 40PN 40 . 5 A-PBMC #H b4, *P<0.05, *P<0.01; 5 F-PBMC 4, *P<0.05, #P<

0.01.
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Fig. 2 Cytotoxicity effects of cytokine-induced killer cells
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Fig. 3 Percentages of lymphocyte subsets and intracellular cytokine production in peripheral blood mononuclear

cells of patients before and 14 days after cytokine-induced Kkiller cell therapy
5 A-CIK JAJTRI RS, "P<0.05, “P<0.01; 5 F-CIK JRITRTHEL, *P<0.05, #P<0.05.

3 e

AR PEA AT (adoptive cell therapy, ACT)
JEAE 4 A T A UM IR A i . 5 S
LI B 9 1 287 A6V M ) R B RO AN L, T
HCAE b SRR N AU /R FIBL CIK 20 ffl i
FIE 1991 4E i1 36 [F Stanford K22 MK H 0> Robert
Negrin 2T/ N B IRHGE. FEILZ SR KRN
I R FE 45 R W os CIK 4 HA B 25 BT 1%
PE, WIETIE . R L R AR

o LI — B R A ST CIK 4 AR 252 R H
M40 5> B HLR4E PBMCs.  H BT 64 1ML 20 43 25 4L
KR PBMCs 19 )5 A G, I R B
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Fifil £ CIK 407, g4k Ja Bt ] K i SR 4E
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SELZ Wb K& . HEK PFS Jf e & HE K B H K
OS!S®L |- i T1 B RIFFE 45 5 F 8 101 #3115 IR
o2 1A, HE, B oy I
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