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rmh-TNF 1[5 I8t/ FR Lewis fifi & I & 4 pY 89 1€ B
MERH O ALE HBIOE FNNKTILERKRF REFOER B AF, 2R A 050011)

[ ZE] HHY: S H 21 ORI SR AE R F( recombinant mutant human tumor necrosis factor, rmh-TNF )3 [E i £A( cispla-
tin, B} DDP )L/ Lewis B MLAS A= BAOFEFT . J7i5: #57 CSTBL/6 /INEL Lewis REAEEL BEHLAN h 4 S IR97 4 - AR BE L
KX IBZH . rmh-TNF( 150 J5 U/kg )41 .DDP( 6. 15 mg/kg )41 BkA FIZZ( DDP + rmh-TNF ), RIS 12 d TR M
$25%1 3 d,RT-PCR LD ESE ZH L HIF-1o BRI, Sie 20 A Ao I b 78 48 280100 48 9 B2 A K 1§+ vascular endothelial growth
factor, VEGF ) | I B 4544 188 32 A4( kinase domain region receptor, KDR ) Il %& % E( microvascular density receptor, MVD ) 3215,
T AR AR I 5 L 42 B 7R 11 2( matrix metalloproteinase-2, MMP-2 )ik, 459 : % IRZL .rmh-TNF 41 . DDP 41 #1854 H
ZHLH /NN LAY MVD 202301 o0(24.76 £1.28 ) (18.95 +1.22).(19.53 +1.15 ) ( 10.43 +1.05 ), FEAZHZH 1 MVD %%
B BART X IRLA( P <0.05 ); BB FHZG AR TR EAZ540( P <0.05 ). HIF-1o: mRNA A%} 2 357K FE43 51 9( 0. 171 0. 004 ),
(0.138 £0.006 ).( 0. 134 £0.006 ).( 0.095 £0.006 ), B 2441 4 %F HAZH I i FR&( P <0. 05 ), BA 25410 IR T P .25 41
(P<0.05). MiEdigis MMP-2 & H 2B 5 FLEMKK M( 1.000 +0.000 ).( 0.875 £0.020 ).(0.848 +0. 127 ).( 0.545 =
0.107 ), BAZGZH A MMP-2 25 A9 FIDERNT B4 5 (P <0.05 ), BeA FHZ A BAR TR 26 41( P <0.05 ), BzZh4
VEGF KDR k3] BT T HAZH( P <0. 05 ), 64 25 20 (9 32 1A 394K T-4% B 25 2H( P <0.05 ). 4518 mh-TNF REfEHE IR
DDP Hi/NR Lewis il 45 A2 A VEF

[ %8R ] FEAUOW ARG T 5 W50 5 Lewis Il s PO A2 18 Bir R VR
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Recombinant mutant human tumor necrosis factor enhances anti-angiogenesis

effect of cisplatin on Lewis lung carcinoma in mice

WEI Su-ju”,YOU Jiang-lian, HAN Wen-feng, LIU Yi-bing ( Department of Internal Oncology, the Fourth Affiliated Hos-
pital of Hebei Medical University, Shijiazhuang 050011, China )

[ Abstract ] Objective: To observe the role of rmh-TNF in enhancing the anti-angiogenesis effect of cisplatin on Lewis
lung carcinoma in the mice. Methods: Lewis lung carcinoma model was established in C57BL/6 mice. Sixty model mice
were randomly divided into 4 groups: control group, rmh-TNF group( 1 500 000 U/kg ), cisplatin group( 6. 15 mg/kg ),
and rmh-TNF plus cisplatin group. Twelve days after implantation of cancer cells, different drugs were injected intra-
tumorally for 3 d. The expression of hypoxia inducible factor-1a( HIF-1¢ ) gene in the tumor was identified by RT-PCR.
Immunohistochemistry ( IHC ) image analysis was performed to determine the vascular endothelial growth factor ( VEGF )
and kinase domain region receptor ( KDR ) expression and the microvessel density( MVD ). Expression of matrix metallo-
proteinase-2( MMP-2 ) was detected by flow cytometry. Results: The MVD values in the control group, the rmh-TNF
group, the DDP group and the combination group were( 24.76 +1.28 ),(18.95 +1.22),(19.53 +1.15),(10.43 =
1.05 ), respectively, with those of the rmh-TNF and DDP groups significantly lower than that of the control group and
higher than that of the combination group ( all P <0.05 ). The relative levels of HIF-Ia mRNA in the control group,
rmh-TNF group, DDP group and the combination group were ( 0. 171 0. 004 ),( 0. 138 £0.006 ),( 0. 134 +0. 006 ),
(0.095 +£0.006 ), respectively, with the levels in the single drug groups significantly lower than that in the control group
( P <0.05 )and higher than that of the combination group ( P <0.05 ). The relative levels of MMP-2 in the control group,
rmh-TNF group, DDP group and combination group were ( 1.000 0. 000 ), ( 0.875 +£0.020 ), ( 0.848 +0.127 ), and
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(0.545 +£0. 107 ), respectively, with those of the single drug groups significantly lower than that of the control group and

higher than that of the combination group ( respectively P <0.05 ). VEGF, KDR expression levels in the single drug

groups were significantly higher than that in the combination group and lower than that in the control group ( P <0.05 ).

Conclusion: rmh-TNF can enhance the anti-angiogenesis effect of DDP on Lewis lung cancer in mice and improve their

immunological function.
[ Key words ]
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KR M 95.? 7Ny F ( natural tumor necrosis
factor,n'TNF )J2 FH 8T A L W5k 40 i 7 A= 1 — b n] %%
PEAAMIPR 5, REBEAH X4 S5 b A% U Fr I 4, 5 [
TEIRIE o SIS 4o WL AT i I8 AT g 305 1 fe
FI AR T~ (EJZ T TNF FH & RS BN 3,
HAENR R R 2 B R R, RN Sh2e 1T
2 AL B TR EOR X nTNF 2547 20, LA
BRI SO, SN PR YT 2%, B 2H ek A v
JRRFEIH F( recombinant mutant human tumor necro-
sis factor, rmh-TNF ) B[l J& T @ 3 v AR TR 0E 1 g 3%
P TA% TNF. rmh-TNF 5K N5 2E 1) TNF B A A
Gl TR AR 2 . rh-TNF X A [R]85 1) iR A
ARV FHARICR b e A e S B A/ %
e b A7 1 3 A 1 FHC o SR ) Sk
ST 25N FH XTI AL T8 | Sk 25000 e 45 1A 1 PR o
rmh-TNF 8 % 38 8010 7 245 W %% it 4 400 11 2 A 41
A H A i 7R BIL R O I A S B 5 S
B ARSZE XS rmh-TNF B3 5] 4657 245 ) 9 Bt i 983 1l
AR RIE T RIP R, T C57BL/6 /N
RN S B8 E T rmh-TNF XJ T 4A ( cisplatin, 3 FR
DDP )] Lewis fiiJi i 83 i 45 A= 18R I [R] £ 1

1 RS

1.1 FEEFHHFe £ 21X A

C57BL/6 /INERAL 60 H, i, /45T i 18 ~20 ¢
UGBS AAIES S 1707092 , 1 3: T SPF 2802

IR Lewis i 40 ik ph ol Ik BE R K 2456 U 1=
BRI R R AT AE . DDP 20 mg/Jf, 4 H IH 4
FEHI 2 R A £ 45 5100222DC, rmh-
TNF 500 J7 U/Jf, W [ V6 383k A W 24 M0 e 4 A BR
3] . RPMI 1640 356 F GIBCO 23 A, /N4 Il
B A BN U AR TR R IR A H]
1.2 smppiEsk

BUNR Lewis i 40 (. LLC ) IMA R 109% /N
MR FRWT BT 37 C 5% CO, BEfh 1535,
B, L3 d S IR A, T PBS TR E 40

recombinant mutant human tumor necrosis factor; cisplatin; Lewis lung carcinoma; synergism; anti-

[ Chin J Cancer Biother, 2008, 15(3): 264-268 ]

MISERE 2 1 x 107/ml, LA& R
1.3 #8753 R oem s
SUNBRAT G R FHeAD 0.2 ml( 2 x 10° />4
MG B B R A KT R AR KA . BERPES 7 R
HBREA] B Bbggg , R0 12 K, 1T B R s KNy
(1.0emx1.0 em x1.0 ecm )BFFENL N 4 24H:A 4H
(A B AR 7K X 8 4 )2 98 P8 S AR FR R K 0. 2
ml/ H R 1R, %43 d; B 41( rmh-TNF 9124
) IR 150 5 U/kg, B R 1 IR, %423 d;C
ZH( DDP 252 ) g P06, 15 mg/kg, B K 1
WL HESE 3 d;D 44( DDP + rmh-TNF BE A4 ) R N TE
45"°'DDP 6. 15 mg/kg Fl rmh-TNF 150 J3 U/kg, fEK
1 ¥%,#%%23 d., ( DDP.rmh-TNF H| &% B 5
NAART] 8 7] A S 3R B )R IR 25 2 24 h Je AbaE 4>
F/NERL, IO IRg 204, YIRS/ N BB, 43 S PR AL
10% HPE S [ 70% ¥ R E
1.4  RT-PCR 32 MR 42 HIF-1oo mRNA )33k
(1 )TRIzol i3] — A5 1 B2 B 4% 21 s 2H 20
RNA, LRI E &, (2)H2 ug RNA
T 380%% 5%, J512:4% Superscript™ First-Strand System
for RT-PCR( Invitrogen )i 77 &5 15 BH Jf- W& il i 8
Y. (3)PCR 51 ¥: HIF-1a 3751 %) : 5 -TCAAGT-
CAGCAACGTGGAAG-3', T i 51 #: 5'-TATCGAG-
GCTGTGTCGACTG-3', GAPDH L ¥i#5]4):5'- GC-
CAAACGGGTCATCATCTC-3", N #5149 :5'- GACA-
CATTGGGGGTAGGAAC-3', %4 RT-PCR ¥ #% )5
HIF-1a. 5 198 bp. GAPDH B4 147414 379 bp.
(4)LL GAPDH hNZ: Wi sk 54T B B EE KR GAP-
DH cDNA §"$# . 73 Bl B % 56579 2.5 pl T
PCR. 50 pl & & £14% : Tag DNA A, dNTPs, [
FEYRE, B2 R, PEAT), BN 28 M, 30 7 SR S g
Y, F RS 14% . HIF-1a PCR 315 2544::94 °C 50
s,55° 50s ,72 °C 90 s,30 MiE¥F; GAPDH PCR
P 45494 C 40 s, 50 °C 50 s ,72 °C 90 5,30
PER . (5 )BEEAFRARY =P 6 wl T 1% &
GV IR YL B EE B HL Uk , A BIO-PROFIF #E
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WG 3 BT 288 Bio-1D 43 4 44 %5 B Y FL UK 457
HEFT 43T, LAAH I I N S LIRS VR I S IR 25 R L
P Z B W B 1Y BB R 7n( HIF/GA )RR .

1.5 iz abikn 2 At B 4848 A VEGF, KDR,
MVD # &k

G RELAAL R S-P VL. 10% HH: HY IS [ 5 i og
A4 ~10 h )5 B CRERSIIK , A AES 4
wm LY, ZF IR KB EE 2 B K, 3% 1ok
S S Bt P PN U o ARk T, e A B A
BURVEATHINABE . 5% TEH 12 E 155 B, 20 5105
I VEGF | 18 fifi 2t 44 35k 52 /A( kinase domain region re-
ceptor, KDR )l CD34 —Pr, Yoo L R AU
HEAT, DAB W0, TR AKE S Gy K, i W, PR I
o LA PBS OB —HufE A I IR, & A M)
RV R BHAE T IR

VEGF .KDR FH4: % 35 S il 928 40 Jd Jd s s i S
EAEH S, RRRY) A TE S AR x 400 ) AL HL
5 ARSI B 20, O AE, 15 S R —
BT 968 20 R 85 2 B BB b BH P R ik R
(% )o PHEEAMEE=10% & M m#A(+H ), <10%
FE IR + ).

P CD34 HpT G AR Jy vk WS 2% SCik 7
MVD 52 L CD34 BAHTARIC P B2 4R , AT 4] it 5 4% i
T P R A Bl PN B B AT, 35348 2 57 A L A
SR THERET e e IR AT 5% T e B il A5 2 B I v
() X3, SR JE TE 200 FEAOREF T 314k 4 AN OLEF b ) s
EHH . BOFBECHIZBI MVD {H.,

1.6 X g AU b g 2022 MMP-2 & & #9 R A

T 70% ¥ < T I 52 B4 e 988 A 200 FH A= B R K
PR i i i A4 B B, 1% PBS( pH 7. 0 )% W [#]
JE 30 min, 0. 5% 4 IL7F F & H E A 20 min, KGN
A 0.1 ml 1:50 # B —HE IR 60 min J FITC-IgG
Z i 30 min. BEAEESTEL 10 000 4G, LA
W, F A PBS AR —PU A ZHery BIPEXT IR . 3
SRR B TEETR B FL), DL FIRME R 48 & A
2 ( matrix metalloproteinase-2 , MMP-2 ) ik K,
FI = ( 525021 V- 3550 J3 - B B2 572475 ook
BE )/ IEE X IR B9 . ST 3 .
1.7 %itzam

HIF-1oo mRNA ,MMP-2 \MVD 4% 4 [A] ) % 24 7
PELCER LK 2 07 22 70 M il LSD-¢ K % . VEGF .
KDR 21 [0 ¥ 8022 50 LU R FH ) K36 HF Fisher
FEHHERTE . P<0.05 M2ERH BEM. A 5dE
i Fi SPSS 13. 0 KA EATHE 407 -

2 & R

2.1 DDP #= rmh-TNF *f i J& 4822 HIF-Ia mRNA
F &R A0

LI GAPDH N2, %f B4 . rmh-TNF 5.2} 2 fI
DDP 41 KA H 25 2 B JRE 40 B HIF-1oc mRNA A1 Xt
Tk K F 435 (0. 171 £0. 004 ), (0. 138 +
0.006 ),( 0. 134 +0.006 ),( 0.095 0. 006 ). .2}
LA HIF-1c mRNA AHXT 3 38 7K - 500 B 20 B i
(P <0.05 ), B4 24 2 00 FH A 26 38 7K B A
TR P <0.05), B2y 4] 2 [ oI i 25 5 .

bp A,B,C,D,MABCD bp

379___108

1 DDP #1 rmh-TNF 3 fiJE 48 HIF-1a
mRNA 33k #9508
Fig. 1 Effect of DDP and rmh-TNF on expression
of HIF-1a mRNA
Ay, By, C, and D, : GAPDH in groups; M : Marker;
A: Control group; B: rmh-TNF group;C:DDP group;
D:rmh-TNF + DDP group

2.2  DDP #= rmh-TNF x+ i 5% 28 22 VEGF. KDR.
MVD ik 49 % @

PZ54 VEGF KDR \MVD 55k 5 0 5 AR T e
HEZREGITHEX(P<0.05); A HZGH
VEGF .KDR \MVD ik 5k F AR5 4], 22 57
FoitmE X (P <0.05), Bz 4z 6 VEGF,
KDR .MVD EiATo 2R, (£1,K2.3)

WA 2 A 350 ) B2 N B2 20 S G i i) 1 o
Je VEGF \KDR 933k , (i 4141 MVD BH & TR,
KB T RGBS A B E A

x1 BHNRMEHL VEGF, KDR RikF MVD BLLE
Tab.1 Comparison of the VEGF,KDR and MVD

expression between different groups( n =15 )

VEGF KDR
Group MVD
+ H o+ H
Control 1 14 015 24.76 £1.28
rmh-TNF 6 94 7 8% 18.95+1.22%%
DDP 7 84 7 84 19.53%1.15*%

rmh-TNF + DDP 14 1* 14 1" 10.43 +1.05"

* P <0.05 vs control; 2 P <0.05 vs rmh-TNF + DDP
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2.3 mmh-TNF #= DDP %} B % 28 2% MMP-2 & ik BFTAERT BB R P <0.05 ), BEA 254
A B CHR R FTAE A AR TP 2541 P <0.05 ), %

X} HRZH . rmh-TNF 20 .DDP 40 FHEEA 2540/ B
R ZH 2L MMP-2 2 1 Y 28 648 0 FI [EAR I
(1.000 +0.000).(0.875 +0.020), (0. 848 *
0.127 ).(0.545 £0.107 ). 24419 MMP-2 2648

PG 2 M W R 22 5 (4 ). 25 R R mmh-
TNF H1 DDP I REREAR/IN B R 4141 MMP-2 3
FIZRI5 , B A 254100 MMP-2 25 A9 30l 4 T 4%
rmh-TNF I DDP 51 i8R ] 5 3455

T

2 FBENRPEALF VEGF HIRIA( S-P, x200 )
Fig. 2 Expression of VEGF in tumors in each group ( S-P, x200 )
A: Control group;B: rmh-TNF group;C:DDP group;D:rmh-TNF + DDP group

-

B3 CD34 kAN REE TR EEARANRMNERES-P, x400 )
Fig. 3 Microvessel density in transplanted tumors detected by CD34 antibody and immunohistochemical staining ( S-P, x400 )
A: Control group;B: rmh-TNF group;C:DDP group;D:rmh-TNF + DDP group
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MMP-2 E£&A/NR Lewis fiEBEEAHARHYRIE

Fig. 4 Expression of MMP-2 in transplanted Lewis lung carcinoma in mice
A: Control group;B: rmh-TNF group;C:DDP group;D:rmh-TNF + DDP group
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TNF J2 FH 0 0 B2 5 W 2 7= A i — T ] 3
PELDIRe AN 7, & B PR /R 32 2E DL
D5 3RS BE (1) ] e S T A 3 PR A 5 ( 2)
5 IR A0 MR T 5 ( 3 )3 i Jgg 400 it 2 24 i 245, 34
INART7 R 5 C 4 )F0 g8 i %5 A A5 (5 )34 T 4 s
SN A T ok R A R R 0 1 . RS A SOk
i rmh-TNF BEA A A7 259 9V FA LA, X
REAE R B Jed 41 i fr) S B3R5 5407 25 Wi 2 Py ]
FOmssAE] . ASZE: R ] DDP /R M ikyr 258, T
rmh-TNF 75 %5 DDP (HeimaLEe , W34 &l 5=

3 i

A BRI AR o AR 52 86 3o K HIF-1oo mRNA |
VEGF .KDR .MVD ,MMP-2 7 A [i] b B 4] (1) 3% 3k 7K
W€ rmh-TNF XF A6 97 245 9 16 B[] 34 5 AR T, JF
HE— 2 8 A B B ga 1045 A B T e S P R LT 25
YERBLE Z —

e 1 A8 AR T 5 R & B AR G R R
J7 07 WARYT RO EWNAYT MY AR Rl N
[F] (R AL AT I A S R A N TRV R BE s . R It
K ZFMAYT IR A N FH LA il e 1t 4 A 37
#TERE

H RIS e i Jeg 1t A5 A AR B8 A 48 s S
JHbIREZH 2L MVD {8 F1ib 9 240 il VEGE 2R3k (1) BH 1
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R, VEGF &5 2 A W R A K 7, EESE
AR s i A A bR AR HRGE RS
MVD {EIEAISE B, VEGF #A kT RS2 H AR 4
R A AR BT, S e R S 4 I A P B 4 L
Loy BT BRI R A 1A A AT
WRES SR AR AR ok SRS R A SE T e
VEGF 5 22 55 40 iy % 1 49 148 P9 B2 A K I F 22 4K
( VEGFR )46 Je i o 0 i s R A 5 e a4z
RAEDNGE. 1EC KB 3 A % 22 R Bl <2 1R
VEGFR-2( KDR )2 I8 A4 il i EZR T 5, A
SERGAE R B R PR ZG ALY MVD i et BE 20 B i e
1%, TG FHZG LB P B2 2 1 MVD BRI A 1]
i, 3875 rmh-TNF 1 DDP 2 FH 34978 — & BB g 1.
B RERT, A T 25 58 58 T R e e e 1l A8 A AR
FitRc ok .3, NI R B SR G i B e F . X BRI
JHR 4121 VEGF 1 KDR 155 2235 19/ BRESCR IH St g
THIRAZGL B 2SI AR T P2y, L0
Kb/ INER B RS 6 20 VEGF 1 KDR #4600 ) 46 Sz e 17
rmh-TNF F1 DDP . H Y56 Bt g i 8 A= i 7R
TR 275 B T A e ot A8 A B P B e
NIz IR SR NE i, LR A E S

HIF J& VEGF ) I i 2 PN, 2 30 4F & 30 1) —
EESERF o A B AN B 4H A, He P HIF-1a
JEDRE HIF-1 {6 PR Sl 42 7 20, 4 44 F Bk
SRS I & PR SR BE R VR 7, MMP-2
Xof v geg 0 A K LI A AR R IR RN R R Y T R
o FH T A O A A R RS 5 DDA G, MMP-
2 H TP IS A R YT BB IE o AR SC I E A
X HIF-1o mRNA F1 MMP-2 25 [ (K6 T, 45 5 6] kE
75 : rmh-TNF F1 DDP 5] RE AR/ BUI R 41 28
HIF-1ae mRNA 1 MMP-2 & [ f 2 2, JA T 30 41 B
96 0L/ A G, IR BB IR AR o HER A4 HIF-1«
mRNA F1 MMP-2 2& [ 1) 2235 B R AT M B2 41, 1k
A 25405t HIF-1oo mRNA 1 MMP-2 25 15 f 40 hIAE
FA%E rmh-TNF 11 DDP B2 (55 5 0 (g 353

AR SERG IR S IR 5 A b I AR A A
(ARG , 2 BH B0 % F rmh-TNF A1 DDP 74 — & il
PR i A8 A R R AR R A BH B 0 B )
BEGR AL , rmh-TNF BE6% P [ ET % /N B Lewis fifi
FEPUMAE AR E R . S F S0 A sh ) 5255,
A RETF AT KFEA B RS0 i — 2 50 E .
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