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[(HZE] H# RIRITELN (hepatocellular carcinoma cells, HCCs ) 4344 1 AT ¥ 44 2 1 AL 575 365 10 B PR 58 00 A SRR
411 ( dendritic cells, DCs ) LRI RRR A A2, LATE— 25 BEAR gl i) o Wb sl ol o 8 A DR ik A AR 81l 43
B CD14 " FAZ AN, i Ak -5 I 40 i 4 7% 5384 X F (recombinant human granulocyte-macrophage CSF, thGM-CSF) (/% 4
(IL4) ¥ Bk 25 204k o R 83 DCs (immature DCs,imDCs) , F1| F 88 PR PE R T o ( recombinant human tumor necrosis
factor -, thTNF-a) # imDCs %55 M il DCs( mature DCs, mDCs) , 43 7P imDCs 1 mDCs 5 &5 40 i 7F Transwell Fp3tis
7% 48 h, I 5537 A K TR T35 357 19 DCs VR % IR, R S e 56 MTT H vk iFg HCCs Xt DCs P 2R s i o7 |l
WIS B PR B . 508 5 HCCs JLRE3R)5 , TR A iR U 285 2R 7R : imDCs A1 mDCs 19 28 RL {4 55 L 57
AN (659.991 +17.052) F1(473. 741 +11.676) FFEF] (482. 681 +7.935) F1(407.189 +5.051) (P <0.05) ,imDCs #/
mDCs i P45 55 -7k 240 S A (427. 983 + 3. 358 ) 1 (232. 587 + 3. 815) B 51 (517. 308 + 0. 249) 1 (413. 062 = 2. 981)
(P<0.05, P<0.01) ,MTT F A3 £ 45 5 i imDCs F1 mDCs (B 7743 51 M (0. 764 +0.089) F1(0.708 £0.019) F
F%%0(0.291 £0.019) F1(0.218 £0.019) (P <0.01) . &5 HCCs W] BEE LI DCs AYZRLIR T e R i E A RETfE o

[EEIR]  WoRANME ;R A0M ; ek A T g

[hEE4%ES] R392.12;R730.23;R735.7 [cmkFRERE] A

Hepatocellular carcinoma cells suppress mitochondrial function of dendritic cells in

vitro
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[ Abstract ] Objective To study the influence of microenvironment created by dissoluble cytokines
derived from hepatocellular carcinoma cells (HCCs) on the functional status of mitochondria in dendritic cells
(DCs) in order to investigate the mechanisms of tumor immune escape. Methods CD14 " monocytes, which
were isolated with immune magnetic beads from fresh peripheral blood of healthy human, were then cultured in
RPMI1640/10% FBS supplemented with 100 ng/ml thGM-CSF and 100 ng/ml rhIL-4 for 7 d to develop into
immature DCs (imDCs). Maturation was induced by addition of 20 ng/ml thTNF-a to imDCs for another 3 d of
culture. Acquired imDCs and mDCs were respectively co-cultured with human HCCs for 48 h in Transwell
chamber. These treated cells were investigated for mitochondrial membrane potential, enzyme activity and intra-

cellular Ca** concentration ([ Ca’* ], ) in the cytoplasma by immune fluorescence and MTT assay. Those un-

treated cells served as control. Results After co-cultured with HCCs, flow cytometry showed that the mito-
chondrial membrane potentials of imDCs and mDCs were respectively decreased from (659.991 +17.052) and
(473.741 £11.676) 1o (482. 681 +7.935) and (407. 189 +5.051) (P <0.05) , [Ca’" ], of imDCs and
mDCs were respectively increased from (427.983 +3.358) and (232.587 +3.815)t0(517.308 +0.249) and
(413.062 £2.981) (P <0.05, P<0.01). MTT assay showed that the enzyme activities of mitochondrions of
imDCs and mDCs were respectively decreased from (0.764 £0.089) and (0.708 £0.019)10(0.291 +0.019)
and(0.218 £0.019) (P <0.01). Conclusion HCCs might suppress immune function of DCs by inhibiting
functional status of mitochondrion.
[Key words ] dendritic cells; hepatocellular carcinoma cells; mitochondrial function
Supported by the Foundation of Governor of Guizhou Provinee(2009-79) , and the Natural Science Foundation of Guizhou Province(2008-2274) . Corresponding
author; Zeng Zhu, Tel: 86-851-6909969 , E-mail : zengzhul00@ sina. com

[ESTA] FMAH KIS (BA L5 200979)  JHE B AFREIES (A A ] 5 20082274)
[EEEE] #, B3 - (0851)6909969 , E-mail : zengzhul00@ sina. com



Ay —

H32HBHE M o= %

201045 A 15 H

N
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 9
May 15 2010 931

R GARANME (dendritic cells, DCs ) f&—FRp L4t
Ji St B A, BAR SRR P E BEBOR AL BRAE T, BEA )
LIHERT T 28 B 52 328 b 8 AH DG B J5E , AT 375 3 % e 93 44t
BT R SR g N4 o o DCs B3R iR e I
(Jihgg e v ) I 2k 208 I 77988 i 2O 4AC I, i 2E DCs fig
W5 o0t I B e vk i e R (R H
R RIS 45 R E | ST R IR T AR AR SN
LAV I Bk 0 X T B — A
GEIMIE AR R R X DCs DIRERYS2 I, BLE A, Wk
Jihgea fE ARG DCs ThEE A A 1 2L, g vl LLid o
Zo Py 2tk M G e R GE A W RS (E R VR A A AL
Tl FNZEL D I AR g % DCs ZiBE Y 52 Wi #1L
AR o ORI BRSNS, I
ZHJif1 ( hepatocellular carcinoma cells, HCCs) Jf- /5 i)
DCs (L4 imDCs Fl mDCs) (A1 AGRE AL
DARTH BT & B, AN 6] 2 A6 B B i) DCs 30t AN [R] 1)
PR R ARG B R A bR R R A TR 3 AT
Phidi 520 DCs Y4022 F-actin 2544 (20 i 58 £0IR
RN PR 3 SRR AS DS Wy 3R MR 451 3 Hoizs 3 g
J1, BRI B S g T

BT, T IRR R R R X DCs By 4R
RE R B AFTESZ R, AR A G2 MTT 45757
2% DCs 5 HCCs 3557 48 h J5, DCs (1 Zoh {4 5
F 7 TIN5 25 - e B ) 2 Ak, X it — 2P
TRAT it e ) S e ks L) B 20 3L

1 WS

L1 A5kl

o2 K- W 2 i £ 7 R F (recombinant human
granulocyte-macrophage CSF, rhGM-CSF) , B4 A\ 44 & 4 (re-
combinant human interleukins 4, rhIL-4) F1T5 20 A\ e SRFEIH T o
(recombinant human tumor necrosis factor-o., thTNF-o) 4 H € [H
R&D 24l ik L4 53 85U ( Ficoll , 1. 077 g/ml) 1 [ 1 i3]
T e IR AL S . RPMI1640 1y 5 36 [ Gibeo 24 H], G4 1l
5 (FCS) My [ € [¥ HyClone 23 ], 2 mmol/L 4% % iR Mt i,
0. 01 mmol/L T4 fiil fig 44, 0. 05 mmol/L % 3& Z, i, 20 mmol/L
Hepes,100 U/ml 35 %5 25,100 pg/ml 575 2 ; FITC F7ic B Hi A
CD14 FFCREHTIRIG [ S& [ Sigma 23] 5 A CD14 ™ BAZ 46 g [
P38 $F A 8 1 2R 17 A2 ( monocyte isolation cocktail kit ) Ity [ 75
[E Mitenyi 2\ 7] ; Fluo-3/AM [ig g H 3¢ [E Molecular Probe 2\ #] ;
%P 123 FOPYwg i I B 3€ [ Sigma 22
1.2 FF 5 fm R bk 0 32 75

ST 4R Bk Bel7402 phdbat Ao Banl B2 2= B A i A= )2 &
sk AL PBS ¥ ki (1 Bel7402 i3 (2 x 10°/ml) 7E
RPMI1640 + 10% Jif 2= 137 th 35 55 , 35 3% 4482 37 °C,5% CO,
F195% 5% . ANfAERR 3 K 10% 119 5% 2 /EDTA 105 1%

o BT B A KA R AT F 5 DCs FE1E 3%
1.3 A5 am R bt 520k 4m oL 0 3R A7

DCs 4 Steinman 25" i (9 77 125 o { FRE T e 41 J 1 2
AR T AT, OS2 W . B R RTAR I : A AR
JE A A 200 L A ) R R A P R R A Y e
CD3,CD7.CD19, CD45RA . CD56 ¥t IgE $it 44 o4 fo 28 w5 Bk
(miltenyi biotec) PHHEZESEE L BR T 40 . NK 201 . B 40 i1,
o7 2 I FAR, SR 20 ML S5 Sl B 20 ML, ARA R A (95% LA 1) Y
CDI4 " MUZ4NNT, WidE 5 x 10° CDI14 " BAZ AN A, 100 ng/ml rh-
GM-CSF #1100 ng/ml thIL4 (52 &R FM PR EE 7 K, I
ARBETE A A BRI R oK AU DCs (imDCs ) o K il DCs Hfii A
20 ng/ml rthTNF-a 355% 3 d RIM L% DCs(mDCs ) . DCs #:7
FH FITC =% PE #7121 BT AFi{& CDla . CDI1c,CD40 ., CD8O .
CD83 .CD86 il HLA-DR AT H. R ik f o AN A7 6 R FH & W i
Yo R I
1.4 DCs 55 HCCs #5332 5

2 x 107 imDCs m mDCs 5 2 x 10° HCCs 7£ Transwell
(0.6 wm fL1%,Corning /3 7)) 1537 48 h, DCs ¥ F Transwell
B b2, HCCs B T T 2%, XLl 45 -y DCs + HCCs (45
imDCs + HCCs #1 mDCs + HCCs)., fE 0 % &, ¥ 5% F &
RPMI1640 +10% FBS .thGM-CSF (50 ng/ml) F1 rhIL4 (100 ng/ml)
M58 235 FREE 1) DCs fip 45 24 DCs (£.4E imDCs Fil mDCs ) ; 15
HF 4 10% B5 4 135 . A4 thGM-CSF 1 thIL4 ¥ RPMI1640
BEgRE g DCs 4w 44~ DCs + nonGF (4% imDCs + nonGF Fl
mDCs +nonGF) . Al fLAFTE 2 5 W B G o Aar )
1.5 Zafo sk Ak it b 5 A

WL A0 MR 1 x 10°, F 53R PBS 12k 2 W A
WP 123, 4k R 5 pe/ml,37 CHEE 30 min; PBS ik 3
R, BBRAREE A BIYE ;500 wl PBS T4, 1 300 H 4057,
PR IS T
1.6 MTT &4 4w i 25 4K B 76

HHL A5 AN AR, PBS VYR 2 W, #1351 ml PBS H %
A0, A 5 mg/ml MTT, #5%,37 CHER 4 h;1 000 r/min B0
5 min, ¢ [, PBS S0 13Kk, A HE & EP 4 4 5 A
0.5 ml FRMES IR, WATHS), B0 B 0.3 ml [ W5 A 96 fL
e, BEAFERL 3 A5 AL 5 Bio-Rad BgAR AL AE 570 nm Ak 1Y 6%
FE{H D(570) , KR ERiAR B BETSG 77
1.7 RASEF([Ca’" ) ot

W 2 x 10° 21t PBS Y350k 2 Yk, 7 173100 wl PBS B4
Ji, A Ca®* AR /R Fluo-3/AM [ (&N 10 pmol/L)
37 CHER 40 min, BB GRIRGEOR o AN0HE 7R BUFE 5 R 9]
PEXT IR, PBS V4N 2/ 3 ¥k, 3% 1 3F ;300 wl PBS B4
e, 3 300 H 4 A , 76 3 2N, BEASRE S IR 10° 40
FH CellQuest /35 o 5 01 BF 1 ot BRI 7 2 5 5 3 25 (H
RO AP Ca®* Wl o 420 F 42 T 6 3 WK,
1.8 itz o

SEEGBOIE LA & £ 5 KR, R SAS 8.2 Gt BAE s 243
M, 20 1) T 79 LA ¢ A6
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2.1 DCs &R &5

Tt 22 SRR 200 i P B P 123 B2l B, 45 SR n e
1 s, 5 % 7 A4 1E B 55 37 10 DCs A FL %, imDCs + HCCs #l
mDCs + HCCs I ZRL AR R AL 1 3 R RE(P < 0.05)

#1 FEEFEMT imDCs F1 mDCs R EEEBE AR LEE (x +5)

22 5 DCs DCs + nonGF DCs + HCCs

513.488 +12.349
574.626 +13.369

482.681 £7.935
407.189 £5.051

imDCs  659.991 +17.052#
mDCs 473.741 +11. 676"

a:P<0.05,%5 imDCs + HCCs 45 ;b: P <0.05,%5 mDCs + HCCs b

2.2 DCs &AtRBEE S

MTT 3L T R IR 532 548 F DCs BYLRAT IR 77, &l
1 fiff 7, DCs + HCCs (%5 imDCs + HCCs il mDCs + HCCs ) |
D(570) {HREALT DCs (P <0.01) , LR HZAR IR BT ) 52 5
T WEIH

0.9 -
0.8
0.7 -
0.6
0.5-
0.4-
0.3
0.2-
0.1

0

mimDCs
mDCs

1,

DCs DCs+nonGF DCs+HCCs
a; P<0.01,%5 DCs + HCCs &t
E1 AEEFEMGT DCs SHIABTE Nt &

2.3 DCs#y[Ca’" ],
FHUR A AN AT (- 2560 BE A P 2 Bz, e Jed R
BiF (9 DCs (4245 imDCs Al mDCs ) g Py Ca®* ¥ Ji 12 25 48 i

(P<0.01,P<0.05),

DCs+nonGF DCs+HCCs

D 570 |

600 >
mimDCs

1mDCs
500

a
400
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b
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100 F
DCs

0

a: P<0.05, b: P<0.01,15 DCs + HCCs 3t
B2 TEEFEET DCs REETFIRERMLE

3 e

R ZIRAN L (DCs ) B P8 T 7 F A 1l T+ 4

JLR U5 1 B & DCs & H iR SME T DCs 1 25
W DCs S B P PR L A, H: ST I L HR
I A BSR40 5E, T A HE T 20 S A 4 5,
AT | R AL (4 B 2 oy 25 B 52 . A RE bR di, 3k
PSP DCs B8 imDCs , {2 AP 212, BA 53
(BT EE ORI AL 3R RE T , 32 2230 3 A Wi FH ( phago-
cytosis) \FPAE (macropinocytosis ) FlI3Z 44411
NBEAVER (receptor-mediated endocytosis ) 55 Jy 2 5% BX
P RIS , DCs R4S BRAT I 0 [R] I, ) — 2k
ELEH LU S, 38 Wk 55 e D 15 SR b B BE b9
MHC [T AL F 32Kk CCR7 S5 5EPH (1 3R 3k, 1 i H
P 15 5% H e ol 38 {5 5 ( costimulation signal ) CD86 |
CD80 #1 CD40 4543 iy K3k , LI ALLIHE T 241 2
(Y HE 132 W 0, Bk mDCs™ o 78 itk L 45 14, mDCs
SAHER) T 40 % A= B0 W PR B fil, i 3 MHC T
B¢ MHC 11 73 [ 52 366 i AR 0L, A HE T 40 i Ry
SEPESTE | MRS B0 1 O G I 2 e 2 i
PL,DCs 5 T 4 g [8] (44 AT Aa] AH BLAE HIAE B 40 7T RETE
Il R b FF A BT IR T 7

Ji 96 4 L 1) A1 S 928 S 5 DCs 1y D RBAIR S %5 1)
FHIE o AR I Sl S A S A AR B R 4 e
PR 7 B s P R b A ] T DCs (4TI 2 T RE , AL
PR ICHAE FHUR S i g1

LR 2 20 ML P EL A X2 JRE 46 ) Rl 37 5 PR 4
DNA {1 5 2 40 g 25 , & A A2 20 1 32 22 10 g 1ok
U, T ELvs K B A0 ry T B s 3 A5 SR
SEAEFTHWAE KRR ST RRLZ ETE
TEDIRE b A IBIBE ™ | 4148 J R B 45 4 2R 1 BE S
R b AR AT ADP 135 35 1 R I 45 L e i
THEE o Lok A I e {5 1 I 7 2 0 200 i 2ok 1
UIRER BB bR 7615 & 40 0 bR, = R R TG
WA e AR I 45 HL -, HEL TGN IR % 356 1 [ BT
N4 T DAL A P 1) e o A0 52 380 P JEE A1, HE i i
Hafv 2%, BV R BSR4 o FE 2R 4 B ATP (1 3f
T, LA A A BT ) 11 Fh A3 2 4 28 DG T A
FH , TR R AR 5 L A7, 2 5 Bl 24 s 7 I 5 R A 110 415
PRz —" o SRR TG ) 2 R 4N R A T R 1Y
T3 EARRR SRR 2 5 =R TR AR 1 A AR AL B
WAl f, s AR A e A B B e, LA
PE SN 55 SRR A A A R FE AT ATP |15 i 52 0E
FOEPY o BRFEA R R, 15 HOCs JEHE 3% 48 h J5, 6
WM imDCs 16 /2 mDCs, 24 Jfl 1) Gk 4 5 H A7 R il 7%
TP ETFE(P <0.05,P <0.01), )il DCs fyZkr
PRI SS M 32 2] 1 8t , s mm 1 AL IR fL A ATP 145
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IR R, G BN G R AT R o Kuznetsov 25172 g
WFTE R B, AN ZR AR ) 2540 5 HOT R RE 1 3 VARG
AR LLRT ST & BL, DCs (1 RERR S AT R e
JIHHSZ 2] T HCCs e 5 KR By 4], iy H 3 A 4 o
AR ILE S DCs AP TR B ™ . AR BFgT S R
HE—2PAIESE T DCs LR T BE 52 0 7] fig 5 HAT#%
RE ) R DN REZ AP TE B VIR &2 o AR TRl 01, 4ok
PRI A R T i R R ae  — EE N A
HCCs e 17 DCs (1 40L& D) fig 1M A = 35
T2, X — ) U AG S — 2 oY

TR TVE R A M N SR 5 AR TR 2 T
WA 2 4 2B 24T Ol R R T BE S A Ca® " ], 77
TEABER™  ABE T % B, 55 %0 BL A9 IE % DCs A LL,
DCs + HCCs 2 ( f2F% imDCs + HCCs 1 mDCs + HCCs)
[ Ca®* ], BEIIM(P <0.01, P <0.05) 3k 0] i &
DCs 119 £ R 4 B8 F 50 F0 I8 5 00 [ 19 B4 45 L
[ Ca®* ], (3 fin 25 5 S0 M - 2R AR AN 40 i A2 T i
JITF R ASURA/INH LA A B 55 & B HCCs 7] 3350
DCs (MR 2L F-actin ZX8L GERERE S T B U546 K
AR S AR, S5 G A ST 45 5 AT AHEN, H
HCCs 5[ Ca®" ], 0] REJ2Ab T IR A 5E T 1
DCs AL fiE /) M DI REZ A Y IR N 22—

B AT S5 0B HCCs REAZ T AL DCs YL
A RS LRI 7 T [ DL SR P A B R 3G, =
F DCs Zhifkny A= FTh e 52 3 1 845, DT 52 0 H: 1F
BRI DRI A A4 , 1 AT e 2 i IR 200 i £ 28 106 3R ) —
ANJ5H
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