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[ E] 8RR ARR RN dendritic cell, DC )B4 Ml K T35 5 (19 245 41 M( cytokine-induced killer cell,

CIK )X 8 2 MEIE M BT 91 IR JE6( hormone refractory metastatic prostate cancer, HRPC ) & G 1R IT AR F ik BB TTE
DY R = B P BE 25 SRR B HLA-A2 " HRPC 8235 26 ], 43 25 40 i B> A% 4 M, FLrh I REAH i 28 GM-CSF . IL4 3R 515
S REFE A DC, 738 50 51 AR R 45 5 PP IR( prostate specific antigen, PSA ) | 51 51 A AR P4 B B2 ¥ ( prostatic acid phosphatase,
PAP ) R B4r M ST E( prostate specific membrane antigen, PSMA ) =AN2 1K, il % i DC BER , 28 B8 I 08 K2 5 R
T BEAN M 28 TNy \TL-2 \$T CD3 B4y \TL-1 PRAMA 85 37 0 CIK, e Fe bk [l 4 45 5 35 . #E3R 9T e 1 R R4 R & AU 80U b
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Efficacy of polypeptide-loaded dendritic cells in combination with cytokine-
induced Killer cells on hormone refractory prostate cancer
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[ Abstract ] Objective: To investigate the efficacy of polypeptide-loaded dendritic cells ( DCs ) in combination with cy-
tokine-induced killer cells ( CIKs ) against hormone refractory metastatic prostate cancer ( HRPC ) patients. Methods:
Twenty-six HLA-A2 * patients with HRPC were enrolled from the Department of Chinese Traditional and Western Medicine
of the Wuxi No. 4 People’ s Hospital. Peripheral blood mononuclear cells ( PBMCs ) were separated, and the adherent
cells were induced into DCs by GM-CSF and IL-4. Then DCs were loaded with three peptides ( prostate specific antigen,
PSA; prostatic acid phosphatase, PAP; prostate specific membrane antigen, PSMA ) to prepare DC vaccine and were in-
jected intracutaneously. The un-adherent cells of PBMCs were induced into CIK by IFN-vy, IL-2, CD3 monoclonal anti-
body and IL-1, and were injected intravenously. Delayed type hypersensitivity ( DTH ) was detected one week after treat-
ment, and cytokine and PSA in serum were determined before and after treatment. The short-term efficacy was evaluated 4
weeks after treatment. Results: DC-CIK therapy was well tolerated in 26 HRPC patients. The serum IL-2, IL.-12, and
IFN-v levels after therapy were significantly increased ( increased 65.07% , 67.69% and 125.38% , P <0.05 or P <
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0.01 ), while TNF- and IL-10 levels were unchanged. The positive rate of DTH was 43.5% ( 10/23 ). The proportion of

CD8 "TFNy " cells after therapy was significantly increased ([ 8.95 +2.74 1% s [ 0.39 0. 15 1%,

P<0.01). A de-

crease of PSA ( 13% to 66% ) was observed in 8 of 26 patients. The short-term efficacy of 26 HRPC patients was evalua-

ted, with 3 PR, 4 PD, and 19 SD after treatment, and no severe adverse reaction was observed. Conclusion: The poly-

peptide-loaded DC in combination with CIK therapy can elicit specific immune responses in HRPC patients, and induce

type I cytokine secretion with well short-term clinical efficacy, indicating that DC-CIK therapy is a safe treatment for

HRPC.

[ Key words ] dendritic cell; cytokine-induced killer cell; hormone refractory metastatic prostate cancer; PSA; PAP;
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K FH 11T 1 BR 98 4 5 1 90 B ( prostate specific anti-
gen, PSA ) | Tij 51 B B8 ¥ B W2 B ( prostatic acid
phosphatase , PAP ) Fij 8ll i ¢ 5 P4 BE BT I ( prostate
specific membrane antigen, PSMA ) = F Z ik iE &
3% DC, BB CIK Xf 26 5] HRPC i3 JE47
P PEIRIT , I 0F 22 A | e R 5 A I
PRITRCHEAT 2545 VEAN , D 40 I S 23R JT /£ HRPC
H IR A R 4 AR 3

1 #B5FEE

1.1 JA#F&F

PEMCICE) 45 10 A B B Bt v Y s 25 5 ) 26 )
HLA-A2* ) HRPC 35 (3R 1), BE P AR
69.0 (57 ~79 % ), Horp 21 it 471t R HI697 .6
BT ERIRYT 5 Karnofsky WE4M7E 70 43D |, B
A YR S AR A B I RBIE R, G
H B ey, FitAEfr g 6 S H . DC BKA
CIK BJZEI6 97 10 7 16 A AR P G AR e 10 B 25 51 2 it
e, T A B E A R
1.2 &4

RPMI 1640 3% 5 £ H Hyclone 24 H], A H
40 GM-CSF. IL4 ., IFN-y, IL2, $it CD3 . 4
( mAb ) SIL-1 30 H R&D 2> ), AB I {5 W [ 7T
B = R e o 111 R N 11 e I S I S 3 X
i A B 7 . FITC FRIC /N BBt A HLA-
A2 \PE #Ric B/NER BT A CD8O \ PE 1 ic A /N R bt
A CD83 .PE #ric 19/ B HT A CD86 . PerCP #ric
)/ B Pt AN HLA-DR . APC #5 ic 9 /N B Bt A
CD1lc.PE tric B/ BT A CD14 \FITC Fric B9
/NPT CD3 L PE #5908 B9 /N B FT A CD4 ., PerCP
Fric i)/ BBt A CD8 | APC Fr i A9 /N BT A
CD56 mAb I H BD 2wl P8 Z kil il h &
W H A B A A PR D
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%1 HRPC EEEARER
Tab.1 Basic information of HRPC patients

No.  Age Stage Metastasis Previous therapy

1 76 I None Gonadectomy
2 65 ! None Gonadectomy
3 57 i} None Gonadectomy and hormone
4 62 il| None Gonadectomy and hormone
5 75 I None Gonadectomy
6 72 i} None Gonadectomy
7 70 IV Bone,liver Gonadectomy, chemotherapy
and TAIT
8 71 v Bone Gonadectomy
9 64 v Bone TVP and PVP

10 66 v Bone

Gonadectomy, chemotherapy

and radiotherapy

11 75 v Bone Gonadectomy, chemotherapy

and hormone

12 69 v Bone

Gonadectomy, chemotherapy

and radiotherapy

13 70 v Bone TVP and radiotherapy

14 63 v Bone Gonadectomy

15 65 v Bone Chemotherapy and radiotherapy

16 63 v Bone Gonadectomy, chemotherapy
and hormone

17 70 v Bone Gonadectomy

18 69 v Bone

Gonadectomy, chemotherapy

and radiotherapy

19 70 IV Lung,bone Gonadectomy and radiotherapy
20 72 v Bone TVP, Gonadectomy

and radiotherapy
21 72 v Bone Gonadectomy and hormone
22 70 v Bone Gonadectomy and hormone
23 72 v Bone TVP and radiotherapy
24 71 \Y Bone Gonadectomy
25 79 v Bone Gonadectomy
26 67 v Bone Gonadectomy

PSA Z k¥4 4 : KLQCVDLHV ; PAP £ Jik %)
7 : ALDVYNGLL; PSMA Z JiKJ¥%1 4 : LLHETDSAV ;
b R A A BR S J A A, 3458 HLA-A2 FR
PEZ K, 418 N 95% LA b . £ Ik JC R K %
10 mg/ml, 53%%J5 — 80°C A7
1.3 DC #9435 Ik fi 3K

FITA S I0a T 1 B e AT 1 3h 5, 1 130
RN :GM-CSF 75 pg, TR 2 K, shAK 4
AR, 224 bk 200 B AT S A A0 i =2 ANk E 2 x 10° /1L
I, SRAFCEESMHE I 100 ~ 150 ml, Ficoll 43554 A i
PN Y M peripheral blood mononuclear, PBMC ),
WCAE 40 L, #2 2 x 10° ~ 3 x 10°/ml T & T RPMI
1640 35375691 ,37 CHER 90 min, PE 2 AR MG EEL A,
A 100 ng/ml thGM-CSF .50 ng/ml rhIL4 .10%
AB IfiL75 ) RPMI 1640 }iFR5E 55525 3 Rik1T 1/3
i, RIET b FEA ML R T 55 5 R AR A DC,
FH10% AB IfiL7E A9 RPMI 1640 1535 5L B, i #%%
FER 1 x 10°/ml, il A% 57 5 % £ 10 ng/ml IL-
18.20 ng/ml IL-6.0.5 pg/ml PGE-2 .10 ng/ml TNF-
o, W HEFE 24 ho HSCHRL 15 ik T hRig, PAR
FARKEES: DC A, H Cell Quest #A4HEAT4HT -

R B DC A, A PSA (X i B ik 10
pg/ml ) PAP( X R R 10 wg/ml ) . PSMA( £
W 10 pe/ml)Z K, 2EF 4 h J5 AR BER K VR
3. K DC HET 2 ml A HER K R 54 CF
sk IR TS . B G DC R AR HE i
Yt 5150 3 P AR N RS RD [ 2 8 )( 2005 Bz )
O S EBHLE M AT N RE R C AN, MR
<5 EU/ml HIE BEH, R ME R 14 d TRAK
I R TCR A HE o
1.4 CIK #94ksh3z 5

A0 ) I BN A% 40 6L G RE 5% 7 S5 AR R U B 20
e, BB T 10% AB I RPMI 1640 Ki 5=,
PR RE S 2.5 x 10°/ml, 5 ATRIC AL 954 an-
ti-CD3 mAb [ 55 F5 R, 7RI IFN-y ( 2 i ik 2 1
000 U/ml ), & F 37 C 5% CO, ¥5FHMPIEE .52
RISNNIL-T ol ZHE WS 10 ng/ml ) (IL-2( 2835 P
HEPE 250 U/ml ), 4R2E15 555545 3 K& 10% AB i
1 RPMI 1640 355G T AN , 05 AR 40 20 IR 25
T CYAMNE A, HSCHERL 15 T T A0 bR E S A, I
KA CIK AL, LL Cell Quest & A:#EFT 20 M7,
JEXT CIK #E47 N FE R FTC R
1.5 DCHACIKEHF»E
1.5.1 DCEHFE DCEFH A 5EWEEE
AT RAE SR 18G DL B bk B 41 FiC BD 1<,
TSR A% T T 8 BT8R P 000 14 47 K oA 1 5, )
TS 1 ml DC 20 B8 B Rl T 56 1 Wk, &k
(4.0+0.5) x10° 4L/ IR, IevES 2 k. HEHEE R
J&i B 45min, — V) IEH 5 B I
1.5.2 CIK E#r7 % ®UIRITHT 24 h %F CIK #
TTNEER I, A S48 e, TRIFRIE 7 ~ 11



FEME . 2K DC A CIK JAT7 3 M 16 P R 91 IR a7

FUCEE CIK i, 550, A BER K PE U 3 Ik, S A
10% g B 5 i 2% 0 A BEER 7K 5L, B R 100
ml,2 h P28 Ik IR AR A, Uk T i A R A 2
(5.0£0.5) x10° ZHApL/ U, I3 iE 5 K. LS
Ji BA L 45 min, — Y] IEH 5 B BT

FERRR DC 8% CIK 4 a4 24 h N, AR A
SR I A B RO, WA s R R B B
AhFEOT . DC A CIK 3BT A7 R 22 [ 1A] B 1
™H.
1.6 DC B4 CIK & 77 %9 e 95 B R 4]
1.6.1 i BEFAFAMN RERITH AT 1
JE B R ANE L 5 ml, WO I 5 R T AR TR
VKA . K3 H A 162 1L-10, IL-12 . TNF-o il
TFN-y , ¥ ARSI 30) 6 10d B P A T4 A o
1.6.2 HiE#F M IFN—y" CD8* T @ fi &l 4%
SCHRL 17 1053 7 047, R P PN 4 3500 G ( 58
B BD A DKM, EARWT RE DC RIEIRYT HT
s )5 1 B RESNEHTEE M 10 ml, Ficoll % FE
FEES.OA3 B AR H PBMC, T2 2 ik DC 4351 il 3%
PBMC 4 d,5J5 5 h SN ALz ifil50 BFA 224
FT R BE 10 pg /ml; ORITBEE AL, CD8-Percp
1€ 20 min,4% 2R FEEFE E 15 min, FBE IR A B
4 10 min, F- 4T TFN-y-FITC #Ric, YE )5 47
T A AR
1.6.3 DTH X% DC RERITHHRES ~7 d i
77 DTH K, 45 0.2 ml Z K309 DC 40 il &
W, 1 ml S5 R ES AR 186 £k ) FRiE

B PR A AR RS C , 00 AR P R PN 5
0.2 ml A BHERKAE R XTI, SIS 48 ~72 h UL
SETESTERAL A TCLLRZ5 T IR S5 AR KN, |
BRT 5.0 mm FHIWH DTH X536 FHE
1.6.4 frEsmriganl  4rnl TiRyT ATk aiin
JTEEHE 1A H R AE B SNE L, R Ak 27 &6k
R PSA 7K-F-, 1280 Ay Jifg 1 2 QA W) 7 i
1.7 DC B4 CIK 797 69 W IR I7 R

VIR B8 B IR T 8%, AL 48 MR An i) PSA 7K
VSRR SR A A A R AR bR . WEITE 1
A #ATREDS
1.8 %itsam

SKHISPSS 11. 0 Gt , B A » £5 R 4
] L3R ¢ K036, P <0.05 8 P <0.01 £/RER
EEE g ==

2 & R

2.1 DCH#AA

XPRE SRR B mDC ) 2 TH bR B P AT
FRIC BRI, 25 (36 2 ) B, B DC 5 K Bl
DC H%&, CD8O * 40 fifl .CD83 * 41 ffd #11 CD86 * 4H iy Lt
B3 I, 2R L DC RAL,
2.2 CIK #9%#

XPREFRARAT I CIK T bR & Y 347 i s il
RGN, 25 5 36 3 ) W, CIK 4 k) 28 7R 24 7 B i
EIE R, Ui CIK 4 fT 4 B gk

®2 KR DC EB#H DCHIRESH( % )
Tab.2 Phenotype of immature ( im ) and mature ( m )DC ( % )

Phenotype CDIlc*CD14 "~ CDIlc*HLA-DR" CD80 * CD83 " CD86 *
imDC 86.35 +£5.07 89.51 +4.75 2.99 £0.91 6.52+1.12 8.69 £1.98
mDC 90.56 £5.74 91.42 +5.41 59.65 £9.74 54.21 +6.64 94.21 £3.12

&3 CIKHRESH( % )
Tab.3 Phenotype of CIK( % )

Phenotype CD3" CD3"CD8 " CD3 " CD4* CD3 " CD56 * CD3 CD56 "

CIK 93.23 +2.98 85.13 £4.98 22.65 +1.32 46.77 £5.64 7.87 £2.08

2.3 HRPC &= 7697015 aa e B F K- 49 AL
HRPC B AIT AT 112 1L-10  IL-12  IFN-y

1 TNF-o KSR UL ZE 4. DC BEA CIK JAYT A

FIE 112 IL-12 A 1Ny AP REATT BT 5 #42

(P<0.05), 3= MR R 55104 65.07% 67. 69% il
125.38% ; Horh LA IFN-y KE T e ol 3% . TNF-
o AR A B RIS TL-10 KR FRTR
JCH AR
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F4 DCHE CIK &frHI/E HRPC B35 MEMMEEFREHTW n=26,x 5, p,/pg - ml™")
Tab. 4 Changes of serum cytokine levels in HRPC patients before and after DC-CIK therapy ( n =26,x 5, p,/pg * ml™" )

Cytokine Before therapy After therapy Rate of rise ( % )
IL-2 35.5+5.9 58.6£7.47 65.07
IL-10 12.4 £3.4 10.9+1.9 -12.10
1L-12 52.3 4.8 87.7+10.4" 67.69
[FN-y 65.4 £8.7 147.4 +16.5" " 125.38

TNF-a 46.5 +6.7 53.3+4.9 14.62

"P<0.05, **P<0.01 vs before therapy

2.4 HRPC ## 4579 )& H R4 IFN-y * CD8 *
T 28 a4 T AL

26 fi] HRPC & A 16 HI1E DC % IRI7 n
PEAT T AMEL TFN-y * CD8 * T 41 5 K 0, He b e 7
] HRPC f835 Hh i 3 145 S5 i IFN-y " CD8 * T
A, 34 J7 AT IFN-y* CD8* T 41 i kb 191 °F- 24
(0.39+0.15)% ,iGYT 5 - H(8.95 £2.74 )% .
K142 5 HRPC B AR EE R

Pre-therapy Post-therapy

s k=
— 13.66% 0.41% -

" o
1=}

B = =
= .
= =
Z -
S o
=N - =1

10°
10°

10° 10' 10* 10® 10* 10° 10' 10* 10® 10*
CD8 PE CD8 PE
1 25 HRPC ¥ DC Bt & CIK i&fT
BIJS IFN-y* CD8 * T ZRAEAY LL 51
Fig.1 Percentage of IFN-y* CD8 " T cells in No. 2
patient before and after DC-CIK therapy

2.5 DCE4A CIK %77 )5 469 DTH X34 R
ARG 23 B E AT T DTH A&, Hrp 10 4]

B DTH Kzl &5 5 B, FHMES R 43.5%

2.6 &% DC B4 CIK 7497 69 52 80 57 20
BELEIRITRIG AT T PSA AN, Horp 8 441]

B PSA TR, FX R 29%(13% ~66% );6 1l

B PSA FFE;12 BilfRERRE . 26 HlEEE DC BRG

CIK ¥B¥7 )5 4 JA AT RIT RO, 45 /(K 5 )

7,3 i PR,4 ] PD,19 i SD.

2.7 DC 34 CIK 5769 B R R
BERR S 30 min SREASVEIT R R

P FER AN R EEA RAEIR . XF DC 8 CIK 4

i I PR3 I L R RE A £ SR R i3
JYXHIE VE DRI R . A 2 i) R AR
PRI ,22 {91 0 A0 BRI 2 5 A A A T B T
WA 2eas . SRR AR e iR TR A, o
B,

3 it

AUA R A 7 o s T T MR A , X 8 AR
LR HE WOR YT L RE 80% 224 /R 1 15 5
P s G i . AR SR 2 A MR M A B B A i
B AR FR B R N R AR G T I
ST AT B AT 25 28 O Vs A0 i O TS R S
of BT RO 4 5 B A W AATE . BAR Sy AN
BEA KA N BT A A0 s 4 e, S SO &2 e 8
11 DC FEV Y N K BE B 5 45 = A2l 3% HRPC B
RIS . 2010 454 H 29 HEE FDA #t#E T 5 1NA
SY R IRERY DC 2 provenge ) bt *%7

AW gE a5 R R W, fizk PSA [ PAP fil PSMA &
HZ A DC BA CIK IGIT =% 40,26 Bl B
o2 B N BT 2 7 N = 7 A | = 11 O S e oA
/8, Thl 240 M HF( IL-2  IL-12  IFN-y ) 7K 3F B
B IFE . Thl 2840 i K 7 7E LB I eE fe s b &
PEEEAEH, @0 IL2  IL-12 $] 3 NK 28 9 5% CTL
() A A 5 P, TFN -y 5 5 (14 0 i 968 0 4 73 4
TS BEgE R B, A0 M S G T T R
BT Thl 2R 40 FF TFN-y B9 18 5 8 3 50 it
JEE A ) A AR A 0T OE M G S A Sk R
B, DC S EEIE YT, DTH BRI AU S0 T 20 M 5
BEWAEAF A — & WM. EARPTR T,
43.5%(10/23 ) 3% DTH #0104y BH 4, 2 B DC
BEA 075 S A0 ML Tz 57 1) R IR YT )5 CD8 * IFN-
~ T 4 T R At A i R, R DC iR
I7 1 S RE TR BB R S e N A
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%5 DCE& CIK &7/ HRPC B&im B BRI i Tl
Tab. 5 Short-term clinical responses of HRPC patients after DC-CIK therapy

PSA( p,/ng * ml™")

No. Immunological Adverse DTH test Clinical evaluation
scheme event Pre-therapy ~ Post-therapy
I (2DC+5CIK) x1 None Negative 1.44 1.52 sD
2 (2DC+5CIK) x3 None Positive 106. 21 36. 11 PR
3 (2DC+5CIK) x1 None Negative 0.46 0.42 sD
4 (2DC+5CIK)x3 None Positive 78.52 45.54 sD
5 (2DC+5CIK) x1 None Negative <0.003 <0.003 sD
6  (2DC+5CIK)x2 None Positive 42.77 51.75 sD
7 (2DC+5CIK) x1 None Negative 73.24 65.18 sD
8  (2DC+5CIK) x1 None Positive 0.72 0.81 sD
9 (2DC+5CIK) x1 None NT <0.003 <0.003 sD
10 (2DC+5CIK) x2 None Negative 54.00 93.96 PD
11 (2DC+5CIK) x2 None Positive <0.003 <0.003 sD
12 (2DC+5CIK) x1 None NT 68. 34 61.51 SD
13 (2DC+5CIK) x1 None Negative 8.72 21.10 PD
14 (2DC+5CIK) x1 None Positive 124.59 84.72 PR
15  (2DC+5CIK) x1 None Negative 0.67 0.54 SD
16 (2DC+5CIK) x1 None Negative 1.21 1.17 sD
17 (2DC+5CIK) x1 None Positive 116. 36 176.87 PD
18 (4DC+5CIK) x1 None Negative 89.10 76.63 sD
19 (4DC+5CIK) x1 Waist ache NT 23.10 41.12 PD
20 (2DC+5CIK) x1 None Positive 61.57 28.32 PR
21 (2DC+5CIK) x3 None Negative 2.54 2.51 sD
2 (2DC+5CIK) x1 None Positive 28.77 35.10 sD
23 (2DC+5CIK) x1 None Negative 0.50 0.46 sD
24 (2DC+5CIK) x1 None Positive 45.72 42.98 sD
25 (2DC+5CIK) x1 Waist ache Negative 0.59 0.63 SD
26 (2DC+5CIK) x1 None Negative <0.003 <0.003 sD

NT: Not test; PR: Partial remission; PD: Progressive disease; SD: Stable disease

WF5E 2 R B, B9 AR L 40 h DC o P20 A
B 10% 2245, >R ] CD83 il CMFR44 B4 57 [ 4t {4
Fric DC, & B CD83 * Fil CMFR44 * #4THIR A1 DC
INF IS B 1% , HX 26 DC % CTL (1 fE
FAESS . SERAFTE S R RS R A0 AN T L
AR DC, B ME DC HL 55 R, M
W DC B E  IF 0 R AR S 2 s Y

fiE , 3 7T BE -5 AT 41 R e 8 0 R I VEGF VTNF-B 45
A FA 5. DC EE N B K T g R il e 2 Hir
A1) s A 24 358 92 W PR 1) ER LR . DL, PR A
WOTE DC, [l R, I 2 - 1 sm AL AT i Jgg 092 B
TR RIS MR A RO EZ — . RlE, AR
EMEL T DC WA CIK VY75 8 I br k9 PSA
KA, 45 R R, 8 Bl PSA TR, H 3
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B E BT 30% , 35 %] PR; 12 il 4 SD. 121:
BT DC HLA CIK JRYTA RAF 0y WG R T 8. &
Z,PSA . PAP Fll PSMA iR & Z Ikt  DC B &
CIK JRIT 2L A, HAER N REI 2 5% T 41
N, 3T — s I I R RL A A I R T
BOA T KEEABGAE S — 5% .
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