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[# ZE] HI: g ool A MRIAFEH T rmhTNF-o ) B RFEAC cisplatin , DDP )X /INEL Lewis fifi 8 % A28 A 100 1 76
F IRV TT REROVE FIBLA . TV 0 Lewis Iifi 40 ML B2 A0 T CSTBL/6 /N EUAT G T, BERLSY S 4 2« A B R 7K 4( X 1R
24 ).DDP 44( 3 mg/kg ). rmhTNF-o ZH( 150 x 10* U/kg ) .rmhTNF-a( 150 x 10* U/kg) + DDP( 3 mg/kg )2, TZMfIsER s 7
KR EARZ 0.6 cm B NS4 2, 5523 d 452 1 d 5230/, RIB I RRBOR &, THE I8 R A iR e 5%
IR A0 T % K 40 B R, RT-PCR A I B 41988 20 20 Survivin (93835, 45 R+ (1) mhTNF-a + DDP 413497 19 #0198 %
(36.61% )W =T DDP ZH( 17.12% )B{ rmhTNF-o 2H( 15.83% )EAZGIAIF( P <0.05 ), PIZGIEASMI ¢ =1.2, A RIFH
EER . (2)BRE FZ0AIT G A A0 T2 (28.2 +1.8)% 1B E ST DDP[ (21.6 £1.0 )% 1HI rmhTNF-of ( 19.3
+2.0)% JB253R77( P <0.05 ) B 40 530 0 REAE T G, 1. (3)3 MNIGYF 4R MR 40 i Survivin 3 R 1 38 3K 32 51| ]
SANHICP <0.01 ), B4 FAZG A A R AR BE A A 25 L B (P <0.05 ). 4518 : rmhTNF-o 5 DDP 564 1 FHEA VAL Lewis
iR AL AERE A, HEHLRI T BE S5 Survivin 3K K35 5 SR A8 T4 % .
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Inhibitory effect of recombinant mutant human tumor necrosis factor combined
with cisplatin on transplanted Lewis lung carcinoma in mice

WEI Su-ju” ,ZHANG Nan( Department of Oncology, the Fourth Hospital Affiliated to Hebei Medical University, Shijia-
zhuang 050011, China )

[ Abstract ] Objective: To investigate the inhibitory effect of recombinant mutant human tumor necrosis factor ( rmhTNF
- a ) combined with cisplatin ( DDP ) against transplanted Lewis lung carcinoma ( LLC ) in mice, and to explore the relat-
ed mechanism. Methods: LLC cells were subcutaneously inoculated into C57BL/6 mice at the right axilla and the mice
were randomly divided into 4 groups: sodium chloride ( control group ), DDP group, rmhTNF-o group, rmhTNF-o plus
DDP group. On the 7" day after inoculation the diameter of the tumor reached 0.6 cmj; the corresponding agents were in-
tratumorally injected for 3 d. All mice were sacrificed 1 d later and the tumors were obtained, weighed, and the tumor in-
hibitory rate was calculated. Flow cytometric analysis was used to examine cells apoptosis and cell cycle. Expression of
survivin mRNA was examined by RT-PCR. Results: ( 1 )The tumor inhibitory rates of the DDP plus rmhTNF-a group
(36.61% ) was significantly higher than those of the DDP group ( 17. 12% ) and rmhTNF-o group ( 15.83% , P <
0.05 ). The ¢ value of Jin’s formula was 1.2, indicating a good synergistic effect between rmhTNF-o and DDP. (2 ) The
cell apoptotic rate of the rmhTNF-o plus DDP group ([ 28.2 +1.8 ]% ) was significantly higher than those of the DDP
group ( [21.6 1.0 ]% ) and rmhTNF-o group ([19.3+2.0]% , P<0.05); the cells were arrested G, phase in the
DDP plus rmhTNF-o group. (3 ) RT-PCR showed that the expression of survivin gene was significantly inhibited in all the
3 groups, with the inhibition in the DDP plus rmhTNF-o group more potent than that in the other 2 groups ( P <0.01 ).
Conclusion: The combination of rmhTNF-a and DDP has synergic effect in treatment of transplanted Lewis lung cancer,
which might be related to the inhibition of survivin gene expression and induction of tumor cell apoptosis
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ez PR AT F+( tumor necrosis factor, TNF )& N
DV SR PR, X6 22 e 8 4 A e A L
VERT, S22 by 1k 2 B R 470 e Jed 2500 e i 1) 2 ) A
- AELPRTH: P S R 2 A i A i AR Iz 32 381 PR A
PRI , ] PN Ay 5 1 ) o P i PR sl 1 TR R
XF nTNF SEATH0E , DUBFREAR AN RSO, 5 il AR
FERC . AL AR IR SE - rmh TNF- ) J2:
I FH AR 5T AR R 203 K AR TNF-o 111 1) 5 0 5
TEME ARFETE R AR, T ] DAAE SRR B 0T DA 2
B K- S IR A R AT 25 A U . AR
SCHS AT A Lewis i Y C57BL/6 /N LAY, T
DU N 45 25, W25 rmhTNF-o 5 )41 ( Cisplatin,
DDP )BT 2855k il 96 B4 40 4 7 1, 2835 rmh TNF -
TENPIRE G YT T S AT 25 0 DR EIAE T

1 MR

1.1 2254 XA 5NELE

rmh TNF-o 8 383k AR W e A A B . it
Bl il AR 5% & i 25 A /AR T, 20 me/ 3, LS
5100222DC, Trizol N Invitrogen NFEIFEEL L DEPC Wy
H 2 [E Sigma 2> H], RNase . oligo 1 M-MLV [ #% 5%
fiti Ny Invitrogen N ) PR Taq DNA R4 . DNA
Marker & H 4 TaKaRa 2\ &) 7= f. PCR 5 GAPDH
I AL T AR R HOR A IR A R & L. GAP-
DH: F¥#,5'-GCCAAACGGGTCATCATCTC-3' ; T i,
5'- GACACATTGGGGGTAGGAAC-3'; ¥ 14 7= ¥ hy
379 bp. Survivin: b ¢, 5'-ATCCACTGCCCTAC-
CGAGAAC-3"; T %, 5'-TGCTCCTCTATCGGGTTGT-
CAT-3"; 4 54714 110 bp.

Epics-XL % 3t =X i fg 4L ok 3£ BC 7~ Hl.
PE9600 % PCR 4" 35 /Il F S5 E PE 2~ Fl. HLIKAX
KL KAE I H A6 S — AT . BERER 8T R0
FRE VL ARA A, EAME SO0 A 35t 5 A
Ao R R R E DAL F 3EE Sigma A H]

1.2 etk s5 34

SRBE Lewis filidea 40 io( LLC )W B M5 6
AN . 35 S CSTBL/6 /NERL, Ml B 452,40 H,
6 ~8JEIIE IRFE( 20 £2 )g, W H F 55 B 2 Bl 2 B 5
ol i A FEUE S : SCXKL 42 )2002-001 |,
1.3 RN 9 50 rmhTNF-o 5 DDP 3 &
Lewis Ffi 8 A% A8 95 &4 47 45)

K4 Lewis Jili i 40 B 25 B 98 22 1 x 107/ml, F
C57BL/6 /NERAT M T 4D, B H/NERAZFN 0.2 ml,
AR 2 x 10° 4> HFlE K 40 H/NEBEBL S 4
H( 2 10 2, BiA3EER7K4H . DDP 4H( 3 mg/kg ).

rmhTNF-o ZH( 150 x 10* U/kg ) LA K rmhTNF-a( 150
x10* U/kg ) + DDP( 3 mg/kg )4H . HERGEE 7 K]
IS B2 2 0.6 em I, I8 N TE SRV 254 0. 2
ml, BER 1K, #2E3 do 1525 1 d J5 BN A 45t
ANER, RVEFREE, TH B R R, PR % ) =
( KRR — IR T 4R )/ N IRAT IR B x 100% -
BRA 2500 4 R A28 g (i, g {1 = Ea +
b/( Ea+Eb —Ea x Eb ),Ea + b 2 ¥ 25 4 F Ml %,
Ea Fll Eb S 25 R HIINGI 25 g < 1 UERA W 254 #5490
YER q=1 BB 254 EMRIVER

1.4 A X @R rmhTNF-o 9+ B DDP &} A 5
4m B, 8 1 89 % vR

75% CBERE 2R 2L BRI 3k 4 I I o] e B 4
OB, VAL A M %% R 1 x 10°/ml, A BLAE TR
WE 4 °CYKEEYLAE 30 min, 2EUESS EALKI
1.5 RT-PCR # 0| Lewis AiJE A A B 40 22 F sur-
vivin 89 & A&

HZAZL50 ~ 100 mg A ST AR, INAGE & Tr-
izol, 215 FEIUEL RNA, 22405300 B A6 I vfe
WG SEA I cDNA FE N, RT-PCR 4359 1 sur-
vivin( 110 bp )FINZ: GAPDH( 379 bp ). S 554k
survivin:94 °C 40 s ,55 °C 50 s ,72 °C 90 s,30 MG
A ;GAPDH :94 °C 40 s ,50 °C 50 s ,72 °C 90 5,30
ANEFR . BUP B =Y 6l AN B R H ik,
BIO-PROFIF #EME UL 53 Hr R Gext B 19 4545 #1753
B, #2558 BEFH survivin 2906 % 5142 GAPDH
B WL E TR, 1 survivin K FR A H K.
IR % ) =( 1 — WELAH survivin F IR0 JE /X IR
20 survivin B ) x 100% o
1.6 %itam

B x x5 TR, 2R A SPSS13. 0 Se it 24514
BTN E )T 20007, P <0.05 254 B #E,

2 # R

2.1 mhTNF-a % F) DDP 3t/ R, Lewis M J& 4% 4495
&g 297 3]

DDP 2l .rmhTNF-o 411k % rmhTNF-o + DDP 41
7N BRI 4 S 25 7 B B A PR ZH IR, T rmh TNF-a
+ DDP ZH/)NERUMRE A9 - 34 E i i 42 o B i . DDP
H 5 rmhTNF-o 4 09 4098 58 5 00 8 17, 129% Fi
15. 83% ,rmhTNF-o + DDP 20 (3195 F K 36. 61% ,
rmhTNF-oc + DDP 41 (4 #1088 55 1 2 = T 5124 DDP 41
A1 rmhTNF-o 2H( P <0.05 ). BEAHZN ¢ (% T
1.2, W] tmhTNF-o HA 358 DDP 6] /N L Lewis
e AR AR I VE I R 1),
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#&1 rmhTNF-o 5 DDP % Lewis fiiEREEERKEMH( n =10, x x5)
Tab.1 Inhibitory effect of rmhTNF-o and DDP on growth of transplanted Lewis lung cancer ( n =10, x s )

Group Dose Tumor mass ( m/g ) Inhibitory rate( % )
PBS 0.2 ml 3.58 +0.13
DDP 3 mg/kg 2.97+0.91° 17.12
rmhTNF-a 150 x 10* U/kg 3.01 £0.89" 15.83
rmhTNF-a + DDP 150 x 10* U/kg +3 mg/kg 2.27+0.50"% 36.61

*P<0.05 vs PBS,2P <0.05 vs DDP or rmhTNF-«

F1 rmhTNF-o 2H( P <0.05 ). rmhTNF-« + DDP 4 5
#1255 DDP 20 Al rmhTNF-o0 4109 G, .G, .S I b3 4
MBERAFITFEX(P<0.05,5£2),

2.2 rmhTNF-a tF] DDP s R Lewis B £ 4458
4m feL A T BB A 6 e

T A ARASE 25 S 7R, rmh TNF-oc + DDP 41
i Ieg AL P T2k 28, 18% , i 35 i T 524 DDP 41

%2 rmhTNF-o 5 DDP 33/|\ R #4568 40 28 v 40 A = B 4 R B HA B0 52 I

Tab. 2 Synergistic effect between DDP and rmhTNF-« on cell apoptosis and cell cycle in transplanted tumor in mice

Apoptosis rate Cell cycle ( % )

Group

(% ) G, G, S
PBS 16.10 0. 60 32.64 +1.59 8.92 +0.40 59.33 £0.97
DDP 21.60 £1.01 40.14 £1.23 17.11 £0.43 42.80 £0.75
rmhTNF-q 19.27 £1.96 40.63 0. 90 5.76 +0.26 52.49 £0.80
rmhTNF-a + DDP 28.18 £1.80" 50.05 +1.51° 49.55£0.52" " 0.31£0.46" "

“P<0.05, “*P<0.01 vs DDP or rmhTNF-«

2.3 R Lewis M & A AL 9B 41 2% P 49 survivin
mRNA # & A&
RT-PCR #6145 5 5% , rmh TNF-o + DDP 417N i
Lewis M RARRE 422 A Y survivin mRNA F34( 0. 07
+0. 11 )X M ZH(0.11 £0. 06 )W i FR&E( P <0.
01 ), #8125 DDP £H( 0. 09 +0.01 )HI rmhTNF-o ZH( 0.
09 +0. 02 /WA Fr FFE( P <0.05,% 3,181 ).

%3 rmhTNF-a 5 DDP 3{/MNR#E
1B LA L survivin mRNA Rik B0
Tab. 3 Expression of survivin mRNA in the transplanted

tumor tissue after treatment with rmhTNF-o and DDP

Group Survivin/GAPDH Inhibitory rate( % )

PBS 0.11 £0.06

DDP 0.09 £0.01 21.24
rmhTNF-o 0.09 +0.02 22.12

rmhTNF-a + DDP 0.07£0.01* "% 35.40

**P<0.01 vs PBS,2P <0.05 vs DDP or rmhTNF-

bp 1 2 34 M 5 6 78 bp
110
397

E1 /NERBEBEHLRD survivin mRNA BIRIZE
Fig.1 Expression of survivin mRNA in
the transplanted tumor tissues in mice
1,2,3,4: GAPDH; M: Marker;5: Control;6: rmhTNF-o;
7: DDP;8: rmhTNF-o. + DDP

3 %W 8

AN T SORR A R AL A A T, S AR AR
WP N R AR N A S0 T80 A A AR, 7E iR
R R T e rp ORGP PR A, AT RARHL L
R AR AR R BFFE R, VF P 25 W R vl
DAE A 355 3 g 2 L 080 1 T A 45 TR R
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DDP &S il AR S 25 Wy, )iz T il dga
EIRIT I — 2250, AT M0 T2 TNF-o J2&
Y45 R 1 i 5 30 A A7 e g 1% A e i ) 40 L DR - 22
— AHJZRIR TNF-o 2 5 25N RAEH ™, It
PRI 152 B R PR o d 2H b I R SE R 7 rm-
hTNF-o )J2 KAK TNF-o S5 K BCIE 2 I O RG A2, AE
PRI TNF SRR T] LB e e 7% 1, S RE R AR H:
BRITEA . rmhTNF-o 32 1A i 1845 5 41 AR O
SERA SRR, G R AT L RIS R,
rmhTNF-o Y6357l 6 R 1 AR O AL B S5 AT —
SESTRL. BFE & B> rmh TNF-o 5 DDP B4 ]
AR /IS i s 200 L A G 5 98 40 B, rmh TNF-o0 RE
K458 DDP X240 B 04 2% O %800, BAT A7 S VR
ARSI ZEI R, rmhTNF-o 53356 F 25 5L oA 4 i fili
AT A K AAEH . 5 DDP BXA 0 H AT B 0 00 i
MBI A . BA A /N Lewis Mg #H
AN TR R m e BRI AL, rmhTNF-o 5
DDP A Rl FHZG X /INER Lewis Hilifiz B2 AF98 (04490 il
VEFH A B 500 2 A FH i 52 B S5 I ] 098 5800

Survivin J& T4 K& B —Fh A T4 1 2
P AMHI FE 5L 2 — 5 F 84 T IR K4y
(e NI A N R e S A A S PN
PRAE 0 F H 3Rk TR ZHBOEM M, #2278 survivin
eI B 22 A bl i B AR Survivin
FZLH LA Caspase-3 , Caspase-7 T BHWT 4R IH T
R, — 5 T AT LS A 6 PR Caspase-3 1 Caspase-
7 ER S S Y Caspase-3 5 survivin 856 )5, BITE
YR AL PN 2 3 5 55— T T survivin W EERH 11 Caspase-3
F1 Caspase-7 W H A BTSN T4 i 40 ML 08 T, 7240
fgAT R EEAEHY . B R W, Survivin B9
FeIk TN 22 A0 AR A0 T, i Fas
( CD95 ). Bax. Caspase ., L #i 25 ¥ i/5 = 9 41 Jid
T SN T AR A4 B R A R, 5 R
Je 5 UV AR OC, AT AR S B R 6 9T B9 B . BF
2811516 3 Survivin 5 NSCLC AE W24 17 A X,
HATR PR, NSCLC BYIRYTROR K U5 FEAEAR K
Ze5t o AWFIE N, 2 U i SR AT R 5 P )
AT /N B Lewis fili i B8 AF R A2 1< 1Y [R] B,
PAT Survivin BYFIKACE, T {E Caspase 4159 4
A5 S IR , 2R B T a9 E T, #E M
AN AR

ABFFE 7R, rmhTNF-o 55 DDP B4 I S 7
A L E PRIV, rmh TNF-o BEPH S48 38 b7 24
Pt EA  BCA N A rmhTNF-o 5 DDP 25536
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