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(¥ =] H E@ B IRFEIR FAE & 1215 S ECARC tumor necrosis factor-related apoptosis-inducing ligand, TRAIL EPNGES
F 41 8E( giant cell tumor of bone , GCT )AYAE F & T I y( interferon—y, IFN-y )X} TRATL FLJ 1% 2 B 5200 , If-455 HBE i dL
il J7¥5: BEHR 2003 4F - 2006 4E T 301 BE B ERE T AR IR B9 A0 MO BT 6 BRAS O 1) IR 11 bR AR B4R I 40 R 200 B S
i XTHRAL, TRAIL 41, IFN-y 4, IFN-y 535 iIMA TRAIL 41, B CCK-8 ¥4 TRAIL IFN-y Sk K B4 1F F X8 B 4 i
P8 41 L A 3 B I A, FRECEMARAY  TUNEL 352087 TFN-y S TRATL 4117 SVE I AY52 IR, RT-PCR 75480 TFN-y £ A J Ji
N DR4 DR5 \TRAIL {933k . G5 R+ 5 5 40 us 4 Mo ok AR 4475 % H( 98. 64 +0. 31 )% , TRAIL ( 100, 5001 000 pg/L)
BEOM AR )Xo ey 200 i 448 5 G S 300 6 4 FH 5 TFN=-y( 500.1 000 U /ml ) B AR IS, 400 0 A 77 375 3R 20 31 (94,05 £ 1.89 )%
(90.47 £2.66 )% o TFN-y( 500 U /ml )i S 24 h J5 5 TRAIL( 100,200 we/L )EBEA 18, 240 19 77 1% 2R 20 ) J9( 84. 65 +
2.46 )% (77.65 +3.14 )% . WiFBAVERE RO AE AR T3 R 27.94 £2.88 )% (38.65 £2.46 ) % ,%f
HRLAW TR R 1.77 £0.49 )% ; TUNEL 7E AR BATE AL T-3R 43 R 19. 63 £3.51 )% (29.28 +4.80 )% , %t HELA B T~
HH(1.1£0.17 )% . RT-PCR Z5 5 IR IFN-y 1EF 24 b J5 R4 00 TRAIL .DR4 .DR5 mRNA FikWI 0 i, 4518 HH 24
ML AT TRATL AREUEE, TFN-y AT LIBT3 R TRAIL 7551 40 M3 4 it o7 v f dusedt , EEMLI vl 665 IFN-y L8 TRAIL
DR4 .DRS mRNA HyFiLH I,
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IFN-v enhances the anti-tumor effect of TRAIL against giant cell tumor of bone
in vitro
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[ Abstract ]|  Objective: To explore the anti-tumor effect of tumor necrosis factor-related apoptosis-inducing ligand
( TRAIL ) against giant cell tumor of bone ( GCT ), and to study the influence of IFN-y on the anti-tumor effects of TRAIL
and the possible mechanisms. Methods: Fresh specimens were obtained from 9 patients who were pathologically diagnosed
as having GCT in the orthopaedics department of No. 301 Hospital PLA from 2003 to 2006. The GCT cells from specimens
were divided into 4 groups: control group, TRAIL group, IFN-y group and IFN-y plus TRAIL group. The cell inhibition
was examined by CCK-8 assay. Cell apoptosis was detected by flow cytometric analysis and TUNEL assays. RT-PCR was
applied to semi-quantitatively assay the mRNA expression of TRAIL, DR4 and DRS in GCT cells before and after the
treatment with IFN-y ( 500 U/ml ). Results: The GCT cell survival rate was ( 98.64 =0.31 )% in the control group.
TRAIL alone ( 100, 500,1 000 pg/L ) had no obvious effect on tumor cell proliferation. After treatment with [FN-v at 500
and 1 000 U/ml, the tumor cell survival rates were ( 94.05 +1.89 ) % and ( 90.47 +2.66 ) % , respectively. After
treatement with IFN-'y( 500 U /ml ) and TRAIL ( 100,200 pne/L ), the tumor cell survival rates were ( 84.65 £2.46 )%
and ( 77.65 +3.14 )% , respectively; and FCM showed that their apoptosis rates were ( 27.94 +2. 88 )% and ( 38.65 =
2.46 )% , respectively; the apoptosis rate was ( 1.77 £0.49 )% in the control group. TUNEL revealed that the apoptosis

[E€WB ] ERESH AR L RE(863 )T 7B H( No. 2002AA214081 ) . Supported by the National High Technology Research and Develop-
ment Program of China ( No.2002AA214081 )
[fEEEA] B B01971-), 5, WG R A 4, FHEIN, EZAEESME, B W8 J7 T 5T, E-mail : g2d713@ 163. com

* Corresponding author. E-mail : guanjie301 @ yahoo. com. cn



No.2 25 8,5, IFN-y HE5% TNF A5G 1215 S Be A5 15 4016 78 20 1 A0 3 il C111 -

rates were ( 19.63 £3.51 )% and (29.28 +4.80 )% , respectively; and the rate was ( 1.1 £0.17 )% in the control
group. RT-PCR showed that the expression levels of TRAIL, DR4 and DRS5 in tumor cells were up-regulated after treatment

with TFN-y ( 500 U /ml ) for 24 h. Conclusion: GCT cells are not sensitive to TRAIL. IFN-y can up-regulate the apopto-
sis rate of GCT cells induced by TRAIL, which might be associated with the up-regulation of TRAIL,DR4 and DR5 mRNA

expression by IFN-v.
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%®1 RT-PCR 3|57
Tab.1 Primers of each gene for RT-PCR

Gene Primer bp

GAPDH  Outer 5'-ACCACAGTCCATGCCATCAC-3’

Inner 5'-TCCACCACCCTGTTGCTGTA-3' 452
DR4 Outer 5'-CAGAACGTCCTGGAGCCTGTAAC-3'

Inner 5'-ATGTCCATTGCCTGATTCTTTGTG-3" 299
DR5 Outer 5'-CCTTGGAGACGCTGGGAGAGA-3’

Inner 5'-TGGGTGATGTTGGATGGGAGAGT-3" 252

TRAIL ~ Outer 5'-CTTTACCAACGAGCTG-3’
Inner  5'-GTTATGTGAGCTGCTAC-3’ 262

1.3 CCK-8 X 7 & #o-iml ik 523 2m At o ¥ 54 Fp 461
AR HR S KA (1)25 FAXTRRA, SR
350 wl 5 (2) fibyRd 40 i Xk R 4H; (3 ) B TFN-y
(100.500.1 000 U /ml ) #; (4 ) TRAIL ( 100,
500, 1000 pg/L)4l;(5) 4T A IFN-y( 500
U/ml )H53% 24 h 55 TRAIL (1100, 200 we/L )85
24 h Ay WA 3 NE L. BOSEA: K 240
PR BE 2 x 10* A/ml, B2 M EFL( 96
FLAR )BEFP 250 Wl AR ( 5 000 ~/FL ), 1557 24
h J& 3% LR T BIMASE IR 254 100 pl, 4k 2L s
F: 24 ho BB A ILAIA 10 W
CCK-8 &7 &7 WST-8( U HH JL Al Uk ik ), 85 5%
4 h,7E 450 nm PRI ECH B D), S kK

600 nmo FEE (% ) = (S8 DA - 25 FX
MR D )/C X B2 D fH - =5 X IRAE D

fH ) x100%
1.4 AX @i AK( flow cytometric, FCM ) A& ] i 2
4m B0 A

SERAI A 3 4 (1N BRAUA AT Al 2545 (2)
IFN-y( 500 U/ml ) $55% 24 h J5 /il TRATL( 100 peg/L)
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FRESE 24 h 45(3) IFN-y( 500 U/ml ) 55524 h )5
JI TRAIL( 200 pe/L )PS5 24 h 4. K 9 BilbnAiy
SRR KA AEERD T 40 om® BUREFRIH, 20 1.2 x
10° /0, BRBIAR AR AR 3 A F3080 . 4% Bk
SYUUIE LI AT 25 ) A B IR AN, PR R 1 x 10°
A/mlo I 100 pl 4HARERC & 1 x10° ) BERE R
B, MA S wl Annexin V-FITC % 10 ul PI, 56 F
BEEARAT 15 min, BEATIIA 400 pl 28 Wi, 1R 415 b
T2 A SRS 4 L T
1.5 BABEE GBS EBSBEAN T o L%
ARt % TUNEL )& B 7 4a fen 6 8 =

YBOXH 50 A S0 A P s 8 22— 8 A T 6 fL
B, B FL 3 ml, A2 3 x 10° ~/FL. 254kt
Jrla) 1. 4. SR AN YR T DU R 85 U B A O ik
11, PBS fX % TUNEL 521 % 4E A Bk B .
B T, A AR A A M R K R s 40 i ) A
1 DNA ¥ H A 15 2% (e ok 3 0 B PE 2 A, RO 720
Jl. Ak AH M A BEAL T4 200 A48 8, TR T
1.6 ¥ % RT-PCR # | %8 i P TRAIL.DR4 .DR5

A g R GA
AMILL 1. 5 x 10°/ml B 25 FEFEHD 40 em® 3537
WP REFE 24 he BN BRAL AN SZI6G 24, X B4 N 4L

I 25 b B, S 4L A TFN-y( 500 U/ml ), K5 3¢
24 ho FHZJ5 TR N B ) Y SR 4 L. 4% TRIZOL
IR G U W 4R BOEL RNA . 5841 43 066 2 A 260
nm 1280 nm YEEEFE, 08 RNA i Jf e &, %08
M-MLV 35 sl ) G Ul G i cDNA , 306 5% 5% 7 )
FEEHRAT PCR SN o KW AR R AL 100 wl, 46 L.
TSI #4510 nmol, ¢cDNA 2 pl.4 x2.5 mmol/L
dNTP 8 l.25 mmol/L MgCl, 6 pl.Taq 3 U, S
25495 CHZASME S min , HEAIEIR 94 °C 725 E 1
min ,55 CIBK 1 min ,72 °CZEH 2 min , 2 by F
1730 MEFR,72 CH#EMH 10 min, PCR =¥ 1.5%
TSR FF R UK, Gel Dos 1000 BE i K15 23 7%
4, UL GAPDH Sy N2 i DLl A I 35 PR K 3 L
55 GAPDH JKFE(HZZ HAB e 7 45 55 A AH R 26 8 5
fE. TEEE 3 K.
1.7 %itzae

FrA SRR B 3 G BHR DL v 25 ok, R
SPSS11. O GEiTHAd, i ¢ R 56 Fn e R & )y 25 00
HATGE M, P <0. 05 BHIA N 2ZE R A G FE L.

2 5 R

2.1 IFN-y.TRAIL 7k % B A 5 st B 20 J 5

o i 3 75 64 % v

TRAIL B /E R, 76 1 000 we/L B X1 5 40 i
e 9 240 Jf 234 B 4TS TG BH B %2 . TFN-y LA 100,500
U/ml ATEPESR BEAE T GCT 40, 4l A A7 76 R
X HE A TG i 2 14 2% 57 5 TFN=-y LA 1 000 U/ml 1EH
J P IEE 240 A7 T A AT X B ZH (P < 0.05 ),
IFN-y 500 U/ml % 5 24 h J&5 4 %10 A 100, 200
pe/ LB IR B 1) TRATL AEH 24 h &, IR 40 Bt Y
FETE R REAR , 5 IFN-y AH 3 B2 S 4 T 20 F A 2
RAEFIFEX(P<0.01,%2),

%2 IFN-y #3h% TRAIL BE&ER B EAME
WRaFERR
Tab.2 Effect of IFN-y or combined with TRAIL
on GCT cells viability

Group Cells viability( % )

Control 98.64 +0.31
TRAIL 100 pg/L 98.02 +1.87
TRAIL 500 pg/L 97.17 +1.54
TRAIL 1 000 pg/L 96.13 +1.97
IFN ~y 100 U/ml 97.03 2.08
IFN -~y 500 U/ml 94.05 +1.89
IFN -y 1 000 U/ml 90.47 +2.66"

IFN-y( 500 U/ml ) + TRAII( 100 pg/L) 84.65 +2.46"

IFN-y( 500 U/ml ) + TRAII( 200 wg /L) 77.65+3.14*"

“P<0.05,"" P<0.01 vs control, TRAIL 100 g/ L, TRAIL 500
pg/L, TRAIL 1 000 pg/L, IFN-y 100 U/ml, respectively

2.2 IFN-y.TRAIL 3% B4 5 F 5F B E 40 o 53
o e T8 A

Y2 IFN-y 55 J5 P42 5 TRAIL JL[a) 4b 34
24 h JF AT A AR o SR R, X ALY
TR N(1.77 £0.49 )% , TFN-y 500 U/ml + TRAIL
100 pe/L IAT-FN(27.94 +2.88 )% , IFN-y 500
U/ml + TRAIL 200 pg/L 4108 7- R N ( 38.65 =
2.46)% , SX AN EERAGITFEN( P<
0.01,K 1),

TUNEL 4G 27 , BRA HIZ5 20 A0 FRAH /i 24 h
Je 347 BSR4 LR TR < AR R AR N A
AT 47 A R T (0 ORE IO AR, A 04 5 ok 2
WA, A AfLBT R A% DNA Y A 5 58 e B0k K 2 ).
STHRA B TR (1.1 £0. 17 )% o TFN-y 500
U/ml + TRAIL 100 wg/L ZH 8 1- % K (19.63 =
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3.51 )%, IFN-y 500 U/ml + TRAIL 200 pg/L £
TR H9(29.28 +4.80 )% , 53 M4 L 2 52 A 452
THEE (P <0.01) .

[ T ST T T U T St

FLI-H FLI-H
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1 IFN-y 5 TRAIL Bt & 1€ F X Bl ydg 20 R T O =2 M
Fig.1 Effect of IFN-y combined with TRAIL
on apoptosis of tumor cells
A: Control; B: TFN-y (500 U/ml ) + TRAII( 100 pg/L );
C. IFN-y (500 U/ml) + TRAII( 200 pg/L)

2 TUNEL %#& 7 IFN-y 5 TRAIL Bk & 1EH
B GCT Haa) A T( x400 )

Fig. 2 Effect of IFN-y combined with TRAIL on apoptosis
of GCT cells as detected by TUNEL( x400 )
A:Control group; B:IFN-y( 500 U/ml ) + TRAIL ( 200 ng/ml );
C: TFN-y( 500 U/ml ) + TRAIL( 200 ng/ml )

2.3 IFN-y %t GCT M4 2a f, TRAIL .DR4 .DRS % B
F & oA

g fE RT-PCR 452 175,500 U/ml IFN-y 41
AEFRANME 24 h J5, TRAIL .DR4 .DRS Wi 3k 2571 I B
Ak, A3 mRNA AT 23k 2 B B 38 in, 5 %) ]
HZREFAGIT¥EL(P<0.05,K3,%3)

3 4 i

TRAIL BEFRSF 5 T 22 R0 I 4 i i 0 T, 1
X IE H A TC AR, 36 0 b I8 i i R G 97 12
HERGFRT S . TARIL XJ 20 B A% 8 T35 AR AR T
HAET-32 /K DR4,DRS #75 ""', DR &4 ML
o453, TRAIL 53012 R B A A1, 157
FT 5B ZEMN, 51K caspases FIE A 2B,
RHESAMPE T 7EN B 40 B ST R
i TC N AR AL AR Y 20 B ik , I AMFE I 52 P 2R

WU A~ 41 SUbR A 40 fE A7 W 5. AR IR 9 R
RT-PCR J7 400 9 51 B 41 8 b A 41 i, ¥ &
A TRAIL K HAET 321k DR4 \DRS Bk, SR
FHIA 1000 pe/L B TRAIL it 9 f5i) il 88 w74 48 Jfd 1
TCHEFEAMEIVE A, VLB B 20 0% 40 X TRAIL AS
gk
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3 IFN-y 3t GCT #lfarh TRAIL,
DR4,DR5 mRNA FiX M0
Fig.3 Effect of IFN-y on expression of TRAIL,
DR4,DR5 mRNA in GCT cells
1,4,6:Expression of TRAIL,DR4 ,DR5 mRNA before
treatment , respectively; 2,3,5: Expression of TRAIL,
DR4 ,DR5 mRNA after treatmently, respectively; M :Marker

%3 IFN-y {EFAXt AR TRAIL .DR4 .DR5
mRNA Ri% %0
Tab.3 Effect of IFN-y on expression of
TRAIL ,DR4 ,DR5 mRNA in tumor cells

Group TRAIL DR4 DR5

Control 0.208 £0.111 0.185+0.117 0.213 0. 125

IFN-y 0.552+£0.202" 0.393 +0.133" 0.383 +0.147"

" P <0.05 vs control group

W 5% 36 IFN-y i % — & i i) )5 7 5
TRAIL A W o] B i 3 58 TRAIL MIRCR . % T
XUERFFT 45 0 AR S2EG L TIFN-y 5% S 24 h FREC S
T TRAIL Ji5 4 I A0 i 242 8 334 i, 5 2 iy ]
HALZEFA g E X P <0.01),KW] IFN-y
FE 10 B I AT L8 b A LGS TRAIL YT 37 .

Uit 4 M ARG I 2 B, A FH 245 9 T 1o g %o 2
AT HRAUA(1.77 £0.49 )% , TFN-y( 500 U/ml )43
A5 TRAIL 100,200 we/L BEAR G 08 7 2 4 5
(27.94 +2.88 )% (38.65 +2.46 )% ., TUNEL A
SRR 2 T P B G G TR U 1
15, T EHLASZE 9 {5 [ 9o A 40 B LA 75 245 49 8K 5 Ak
FHANAEL 24 h 53 A A A i R TR B, LA
g5 B Ul B, TRAIL 5 W 3 M 7 & 9 IFN-—y
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(500 U/ml)EEA I A B W B I AE A, IFN-y 2
FHG5R TRAIL XF B B 4H M8 40 M 0/ T2 035 A H .

TRAIL X AS[w] 14 e 928 41 B 2L A5 AN 5] A i 52 1
HFPRIANE R . ST 2 IR SR 1 22 5 0] B2 LA
N2z —. AWF5EH) RT-PCR A& i 45 SE50E 52, B F 48
JLJeE 40 ff B A TRAIL B AET- 32 (R 33k, (A R a8l
55 , 31X AT RE =B E 40 e 40 i XS TRAIL AUk
FIE N, Ak — %K TFN-y 5 TRAIL Prla) /6 H
BT ES 5 LAY TRAIL .DR4 . DRS F&[H 3
KA O ARBIFGEE— 25 W B 1 40 8 ek g 4t i 2
IFN-y #1 TRAIL B¢ 5 /E HIJS TRAIL .DR4 . DR5 %A
Ik, 45 IR, 2 IFN-y Ml TRAIL B¢ 5 1E S
TRAIL .DR4 .DR5 W 3R 7K-F- B 0 3 5

B 24350\ Sk 26 1 48 i ek 98 400 L X TRAIL 175
PR TN B 2 M AR T A0 A S AR Ak T AS
b il o) S R A e NS 7 v N B o TR 7 B
Yamanaka %775 20 A 95 20 A bR A % B 2 B, R
B AMIARAY TRAIL R1\R2 AR m R, (HE
X TRATL 375 5 (09 08 T- AR 3 A R Pk . BB T
ZRFRIRIK B ok R B TRAIL Ffeyr 254 B
A D)0 T e S (AT T o TFN -y 3958 s 200 i
XF TRAIL Y8088 P 0 HLTR T BE S 22 07 T . 2 30
fgE 18100 TRATL 55—k 7 254 7 A B [R5 fY) L
AEFBLES A R TR A RIRSE

ALZ ., TFN-y 3858 7y 40 i 20 i X TRATL ¢
BEERIVER, AIRATER ML T — A P TRAIL i 25 1)
L IFN-y 5 TRAIL B¢ & FH 25 2 — FhE AR A b
JEAEYNRIT IR
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