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[HE)] =588/ TMMFEF ( malignant pleural effusion, MPE ) I ARG ANEE, M NPT 1697 T
EXTEENE RO A IRITAE R, AP B AEIR VI ST AL MG N IR . U . SIS N R
A RN R RO PE R E BRI T VER o 7735 BALB/ o BRI IS P S Lewis il 41 /it ( Lewis lung cancer cell,
LCC ) HHEEE M e BORASAY , WE SIS 20T B Js P T S 2 IS N (B) L A (P) AR A M4 W
KRS (EP ) Io0 4 AR BN I B it . o JEE Mg flc i 4575 ) ( micro vessel density, MVD ) LUK I 4:
B T ARSI B b, R AL M P B2 40 28 R T 2 A I A6 PN R 100 2R T MR MG s P 1 5 T A AR B
MPE /b, A5 8E R g 2 2AMVD T B 52 A DG s FLUE 2 A I A8 P Rz 400 28 B i 20 A I A8 P Rz 410 2R I
M NS, MPEARR BRI Rd 2 23 148 N B2 A PRI F (' Vescular epidermal growth factor-a, VEGF-a ) ik T, Ik
553 M F-a (hypoxia induced factor-1, HIF1-a ) 5Tl 8. 458 M S LLCAN M Al s ol /E R FUMPEARSE R . &
ZH IS PN R 0 28 AR UM BB s A S 6 MPERR R LG TRYTAE A, Ay AR R P e 23Rt N R VEGF-a, 300 i 47
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[ Abstract ] Background and objective The prognosis of malignant pleural effusion (MPE) was poor, injecting anti-
angiogenesis agents in pleural cavity might be to reducing the volume of pleural effusion. The aim of this study is to investigate
the therapeutical effect of pleural injection of recombinant human endostain, cisplatin and recombinant human endostain
combined with cisplatin to MPE nude mice. Methods MPE model was built by intrpleural injection of Lewis lung cancer cells
(LCC) into BALB/c nude mice. Intrpleural injection of recombinant human endostain (E), cisplatin (P) and recombinant hu-
man endostain combined with cisplatin (EP) was performed, MPE volume was measured, immunohistochemistry of CD31
was carried out to calculate micro vessel density (MVD), angiogenesis and apoptosis gene expression was detected. Results
MPE volume was reduced by intrapleiral injection of recombinant human endostain and recombinant human endostain com-
bined with cisplatin, MPE volume was positive correlated with MVD. Vescular epidermal growth factor-a (VEGF-a) expression
reduced simultaneously with expression of hypoxia induced factor-1 (HIF1-a) elevated at the same time. Conclusion MPE
model could be made by intrapleural injection of LLC. Intrapleural injection of recombinant human endostain could reduce
MPE volume of nude mice. The potential molecular mechanism of the therapeutical effects of intapleural injection of recombi-
ant endostatin might be related to the downregulation of VEGF-a expression and neovascularization.
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lung cancer, NSCLC ) AMPER )t FZH [H, £415%1) 0]
NSCLC%: % 4:MPE" | NSCLC-MPE # Il R iR ™
#H, WABRITRMITRONME, TRGIGIT B PO
WA

FIAlT, NSCLC-MPEJRYy 5 kA Ml o il B4 . M i
TR Wl N WAk BB [ 5 . B N R AT 7 Bl
W5 . 4By S o, R M P R T 2
WA . PSR ER RN HUMREE A A 25 4L
M N ZHTZE (recombinant human endostain ) JT4E3E
R Sy — i J P9 S 250 T TR Y PNSCLC-MPE, {HH
i) 14 TG LAtk K I PR FEE S 20 N L4 PN B A1 R X MPE
VERIBL] o AWFTE R 28 M )5 VAL AR BUNSCLC-MPEAE
B, UL R rh i LI AR o 24 I K T 4N IS
N B X MPERIRT A A, SR I N LIS 25 i
I7BITETERLA .
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L1 SEE R

L1.1 SEEGEhY) S 4J5-6J8 i BALB/cHE R, AE 18
g-22 gL F B v N, SR TR KRR sh )
2¢35B, SPE ( Specific Pathogen Free ) Z¢fa#7. A=4EWritifx
JENMLZ (Lewis lung cancer cell line, LLC ) H FPRg 2z
TR T E W AR R 28 P R S AR
112 FHARIAZY S DMEME; FRAE; /N7 (Hy-
clone) ; T R CD3 1T FEPLIARSL (FibT 52 5 A BR A
A]) 5 KIT-9720 R $8 8 — Hiia{ 7] £ ; NBT-2211 DABI ]
& (RN A HEARTFAA R T 5 s (55862
AR s EHANMENEINER (FerE2hl) ; QPs-201
THUNDERBIRD SYBR qPCR Mixi{#| £ (OSAKA) ; RT-
PCRy Yy [ A= TAY TR (1) ARRAHF .

1.1.3 F%{YEE ABI 7500 PCRIY (ABI) ; filfE ik #550
uL. 100 uL ( #m 7 BB A PR vl ) 5 IMT-248] A
22 i . OLYMPUS BX-50¢2% i i ( H AXOlympus
o) 5 THEHLETZ$HE (computed tomography, CT ) #l
( Philips MX8000 EX )

1.2 SEH 5k

1.2.1 # EMPERSAIE Y LLCAIM R 3555 137 °CH5%CO,
FIAMBEEEFRAE, 3 10%/NE IS Y SHE (4.5 g/L) DMEM
B, dRPEETECUI MR AN, PR A Sx10°/50
uLo 400 mg/kgfA | /K G SARENE BRI, SO pLfs it itk
WA IR SO wLAN LB, T BALB/ c#f Bl B rh 2 iy

B A3 mmAb I HAFE, FEHREES mm-S mm, #fE{FS0
uLZHA . A 13K, TLACTH#INSS, SHkE
F9120 Kvp, 93 uA, PIS mm/ERFAH, MR AIIAY
B IRYT
1.2.2 BREUIE N 25T R MPERE R R S BRER20
BEALSY 42, BN MAE N IMEREA (B4 T LA N
VESFEE A MAT N BB (S0 uL, 25 mg/kg) ), i
Ren e =K WEAZH (PZH ) 551K T LA IR PN 3 S e
VW (S0 uL, 25 mg/kg) 77, H2 K A3 LA I
RS A AR K S0 Ly BRG HIZG4 (EP4L) 55— KT LU
i P PN 1 S B ZH N LA A R R S AT 5 VSO wL,
HI2R L 3R LA s R R S AN A N B IR
WU (SO pL, 25 mg/kg ) 5 XJREZ] (NS4 ) #4: KT LU
Jg R PR S AR R /K SO wL . A . EZH LA N AR
SARA VIR A TR BRI 45 243 hiN 58 Al
1.2.3 PRARALEE MPERR EUFE ¢ U I N 25 )7 5924 h
Jo . SRFHHRECH DKM 2 AL FEAR B, T i A —
WO s R, W WK o BT MR g B b i Rg 2H 2
— AT 4% AR R E kR T, 53— 1320 "CURAR R
155 o
1.2.4 b A I MVD A Y] Fr,
LR BRI TS se Ak oA . 5 Fr, B, KAk, $it
JEESE, LAL:2005 i—t, I —Ht. DABYL{ASE,
1.2.5 RT-PCRA;H7 25 41 M i i yeg v i A8 P9 iz A4 R
( Vescular epidermal growth factor-a, VEGF-a ) | e n7
F:[8f-a (hypoxia induced factor-1, HIF1l-a ) | Bax /%
Bel-2FE A )32k F| FiBeacon designer 7.9 11 VEGF-a ,
HIF1-a. BaxXBcl-2JEH 514, JEEAE FiRE 59,
AT AR 31 M VEGE-a ( ACACCCACCCA-
CATACACAC, GCCTTTCATCCCATTGTCTC ) , HIFl-a
( CAAGCCCTCCAAGTATGAGC, ATGCCTTAGCAGT-
GGTCGTT) , Bax (ATGCGTCCACCAAGAAGC,
GCAAAGTAGAAGAGGGCAACC ) , Bd-2 ( CGATTGTG-
GCAGTCCCITA, CCAGGATGAAGTGCTCAGGT ) NZ: K
GAPDH ( GCAGTGGCAAAGTGGAGATT, CCTTGACTGT-
GCCGTITGAAT ) , # MK JE114bp.

FERR10 uL 2 i SAR R B SOV, B L
S, WERN A D37°C15s; 37°C 15 min; 3)4°C
15 min 5 4 11555 5. 20 uLik RELEPCRIZIV IR, 20 uL
1A%, SYBRqPCRMix 10 uL, b FiF51#/Mix 1.2 yL (6
pmol ) , 50X ROX reference 0.4 uL. ( ABI 7SOORT-PCR{Y %%
FH0.4 uL ) , cDNA 4 yuL, KEHZEIR/K44 uLANSFIAR; &%
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BSH, 95°C 60 sTiAEM:, (95°C 15 s PCRAEM:, 60 °C
60 s PCRIZ i ) *40 cycle; Zr#PCREMFELS R . RT-PCREY
PR, RMAMAACTR T, ST ALE] SR %
KZESIIHT

1.2.6 GEit20 b7 Goit ik iF JSPSS 19.0. A S $dl:
K EbREYE (MeantSD ) #/i, 4 HHAY AR
FAZFEASGR B 7 22550, PIEYS AU, &
557K #Ea=0.05, P<0.0SH 254 Giit = L.

2.1 MPEEEEN AR EMPEGEEEE 13K, 55% (22/40)
AORR B BLASAE . MRt [RIBTEAEsh . Pok . i
i (K1) o Hrbsos (20/40) BRREATS AT
WEE, R/RMPER AR ) OB CT/R A7 78 M Jr
W QOB RIEE I N A e b . AREERRR . @
R B e i il 2% T T A B 25 R kL . (@3 1 B4
Hr el B 78 4515 0 I o KRR BRI &R, B 38
50%.

2.2 MR N2 X MPESR (15200 45 1R FRMPEE (1Y
B R UEZE 23 58 : B4 (271.8+133.8) uL; P4 (447.4+
75.3) uL; EPZH (247.2+89.2) pL; NSZ (503.2+146.6) uL,

XFEUNSZH, &R T ZHMPEREA R FE R /D (€2) o XFHENS
41, EPZAMPER8/D, 22 5 HAS 4 5 X (P=0.042,8) ;

EZH J¢ PZHMPE LI /b, 22 55 Togeit27 5 o XHUP4, B
4. EPAMPER W/, 258242 L, XTHE4, EP
ZHMPE RIS I8 /D, 22 R Iogeit2r o o 70 IE g5 &
LRI, 3/A04EAE/D R SERIGR A R, ToM L B
T BRI R A

2.3 MPERR Sl JEE i FUMVD 73 A MVD . ATArf B
PR AR AN A, AE R RE R,

Rt e 5 EO A . g a0 FnH A & e U8 A
— MG, ERA A RO . R
NS DX R 5 i 5 Ak 32 21N R L AN 1B

5T DURE 58048 s AR > 821 41 B B A48 1) I 45
BRTEAD . WA ZH A BRI e s g 2 21 T CD3 14 2 4H Ak
J&, AIULEZL . EPZHAENSZH [ CD3 IR YL i S Z4B A
b, BARINES,

X 2H B A MPERR FRUBEHLIRY) B w3 m i B (x
200) MLEF, HHMVD, i, K AMVDIIE K
FRARUEZE Sy 9k . EZH12.3442.21; PZH26.54+4.23; EPZH
11.64+2.24; NSZH28.42+3.30 ([®l4) .

XFEENSZL, E4l. EPAUMVDYE/D, 2514 5t
X (P=0.000,8, P=0.000,7 ) , PLIMVDIKIE/>, 251005
THEE X SIRITULR, X P4, E4l. EPZIMVDHEA i
TR, ZRES%EZ X (P=0.002,4, P=0.003,0 ) ; EP%
FIEA ) 22 5 TE G243

PAMPE# B 1 o8 245 9 13 568 5 19 B 7K oA G A
Fr . MPE#E SUNG s g MV D g i AR b s s 181 ([
S) , WA FIMPER 5 MVD K BUSE A E
ZANE AR RIAR OC RERH0.714493=0.71, ThiE REL
R’=0.510,5, XIS REATRRGBG, [l 5 B4 e i 2%
& Y (F=18.77,P=0.0004 ) |
2.4 MPERR U s B Jed 1l 8 A 18 S 0 T2 AR DG B R e 3R 3
Br A SEE B 75 m A A R VA SC ) LI VE GE-a il
HIF1-a L N 540 MR T %2 UIAH DG A B K Bax R Bcl-2 4 TRT-
PCRAMIT. FE MG A AR SCIE R 2R I8 e dfr v, Pl /s g
75, VEGF-a3 ik ¥, MHIF1-aR A=, X HENSH,
B2 X EPHVEGF-affJ ik N, 20 HAG 22 L (3
P<0.000,1) , MME4] X EPAIHIFIL-affj ik THe, 25 HA%
TH2E L (P=0.031,2, P=0.000,2) ; JHT- AL o, I
FRIT G Bax BRI T, 220 B A G L (1
P=0.000,3) , HBcl-2[ ik 22 RIcgeit2 2 X ([#l6) o

3 itig

I I 5 JEMPEI AT 207 T Ml 22 i) . Jmy g
PEVIBEFARIGIT . MR8 NI A sy e, #l 48
WRAALIT . B N R AT S8 R o 1T 4T K i MPE
TRYT RN 32 LA e M s D 25 3R Y T TR

AL SR FH 8 ML 1) e s PR 3 ST LLC 40 B s A5 1%
FELACTRARS: . RS ) A S s B 5 10 52 L2
AEMPERR FUSTRY . RO DR r (o U e Js PN T BB 9T
NSCLC-MPEH A UL, AHABHFE X RR FRMPE )R
JYRCRIE AR ;1 A A N Rz 40 2 R EE AN I
DAL B2 00 2R BB A5 U e s R 7 5 0 S /s s AR B OMPE LA
—EMRITVER . A M N MR L E A M N
B A0 156 LR W s P 3 S T DA AR FERMPE S /b, HL
A S s bR 2L ZAMVD R R IE A G . X R R E 4L
A8 P9 R 30 256 BOMPE 9 34 7 1 FH AT A 2 3 ek LA o)
e A A I A s, T R R A T A B

AR, PXTMPE R A ML 09T 32 B4 vh T g 42
8. AR PR R A AR . IR I AR RO R, B
A M R TE R, A REEE T, AR AR AE 4N i A
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B 1 MPEE#EI3XRBERCTIAME. A BEAINEER, BKECTAR
B B:iz#RMRKECTIAMKE ; C: MBPERENECTIAKE, "I
RATH, RAFENERRER, D ZRREZTEAANENRNZERT=
REE—BEEMEHRECTIEE, AIRMERRRD,

Fig 1 CT scan results of MPE nude mice at the 13th day after pleural
injection. A: After MPE nude mice model was made, coronal plane CT
scan result; B: Vertical plane CT scan result; C: Cross-section CT scan of
sternum, blunting costophrenic angle suggested MPE model was made;
D: Cross-section CTscan of sternum of the same nude mice after 3-day re-
combinant human endostain treatment, which showed MPE volume was
reduced. MPE: malignant pleural effusion; CT: computed tomography.

MPE volume

MPE volume uL

2 MPERRMENGYIESEHNKKE, HKSTERERER
AME R EIMRERERAME N R IRERS IR AT iR AR R 2R
b, *: 5NS#LL, P<0.05, E: BHAAMBERZME ; P IFH
EP : EAAME A EMEHIREA ; NS @ EHRELK,

Fig 2 MPE volume of MPE nude mice after intrapleural injec-
tion. The result reveals that recombinant human endostain and
recombinant human endostain combined with cisplatin could
reduce MPE volume. *: Compared with NS group, P<0.05. E: re-
combinant human endostain; P: cisplatin; EP: recombinant human

endostain-+cisplatin; NS: normal saline.

& 3 MPERRHIAZAERICD31 R AL E (X200) . A EA
AMEREINERRFTEMPERRMEALACDI I REANRE, Lt
YHE, EHAMENEIMRAFTEMVDTEHE ; B XfLLITHE4E,
IREHAFT EMVDAR TR ; C @ XPEEXTERE, BAAME A KR
BIRHIATTRAMVDTRE ; D : £EHMKZAXEEA ; MVD : #HME
ZE.

Fig 3 CD31 immunohistochemistry of tumor tissues of MPE nude
mice (X200). A: Immunohistochemistry for CD31 of recombinant
human endostain treatment group, MVD decreased after recom-
binant human endostain treatment; B: Cisplatin group, MVD did
not decrease compared with control group; C: Recombinant hu-
man endostain combined with cisplatin group, MVD decreased
after combined treatment; D: Control group treated with normal

saline. MVD: microvessel density.
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MVD ALL MPE model
-
5 3
2 g
S =
z =
a
=
MVD
B 4 MPEERMEMBHMMEZE., HKSNEESREAANERNE B 5 MPEESMVDXZER =E, #=ERR, MPEE5SMVDX
MERBAAME RN EMEHSIMFAAMBHMLEZERD, **  5NSH B IEFE R,
tt, P<0.01, Fig 5 Scatter plot of MVD and MPE volume. Scatter plot sug-
Fig 4 Mean blood vessel density of MPE nude mice tumor tissues. The gested MPE volume was positive correlation with MVD.

result reveals that recombinant human endostain and recombinant hu-
man endostain combined with cisplatin could reduce mean blood vessel

density. **: Compared with NS, P<0.01.

6 MPE#RRMREMBHERERIENT. A VEGF-aRiEFIRR, EEAMERNEINEARTTEVEGF-a RKiZETE ; B HIF1-a RiENTiRE, EHA
MERNEMERTFEHIFI-aRiZAE ; C: BaxFRESITIRR, IRAARTTEBaxFIEFA S | D : Bd-2RiEN#, SHARFTEBA2REZXER. ** . 5NSHH
tk, P<0.01,

Fig 6 Gene expression analysis of MPE nude mice tumor tissues. A: The expressions of VEGF-a, suggested that expression of VEGF-a decreased after
recombinant human endostain treatment; B: The expressions of HIF1-a, suggested that expression of HIF1-a elevated after recombinant human
endostain treatment; C: The expression of Bax, suggested that the expression of Bax elevated after cisplatin treatment; D: The expression of Bcl-2,

suggested that the expression of Bcl-2 did not change after treatment. **: Compared with NS, P<0.01. VEGF- a: Vescular epidermal growth factor-a,

VEGF- a; HIF1-a: hypoxia induced factor-1.
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KoaFEEL, M HZRTREAMPEE AL AZ AL
I RBFFEEE R, M B B VEGE-a | TL-8L) M I 48 4E
W AKOE T, HoHAVEGE- kPRI B 5t AR
EFXVEGFREGIATT I Il PMPERIE IR . Yeh & 4 3,
FENRIEE R, 40 IMIL-6/STAT3/ VEGEK)& 42 1] e 1t
HEWTAE A A A HEMPE . 20094F, Fang %" A 5342
7, FFRR AL IMAE N R 3 2R B 5276 7 MPE/NR AT
AR AR i B e S g ke LA 245 1, RGP 3 5 B
BEAHLL, EANMENEIMREZ S, Ak
ZH N MRS PN B P02 M s v 5 S, MIPEAR B s Jiek g 241 48
VEGF-aik T, $enHHTMPEA: sfE AT fig i o
JEIVEGF-a3f SCBLAY . MPERE U I i3 41 4L HIF 1-a e ik
T AN LA PR R 400 2 M s v S 5 T v, B e S
B, PULE IR ARG (B B2 ILA T 8HIFL-aff)
WO, AL BHIFL-a ARZAVE S —Fh G 6, ORI
MR T, g ik s N R, Rtk EH A
I AS7 PR 00 28 i s S % MIPE A U i Mg 4 U HIF 1 -
FirTHaE, BRI PUREA Rt — D5

AHIEFE S MPERR U i i 93 2H 41 Bax . Bel-2f1) 3
IR HTHE N, VR B s P 3 S B AR e R A e
TR R, EER A 8 T AR5 AL M XTMPE
FITRITOLEY, XA AT B PR Ay I A SI2 e r i s oA 3 S5 I
FARY A R GUE 5 | AR %) B 5 s T R P A, TR
PP VR s HAE I R E b, 0 PR A58 s
WEIRITHT, W2 ks i oe 4, i B Aty A
AL BEARE FRUP R 0 T K AR FRUR e P B VRORS 10 5 Ot () S 36
o DL, ASHFIY S R IAS B8 7 g EA M s N 7 56 %
MPERIRYT AR, 11 U] 6 3 2% 14 5 BUAR BN s B A
KGR A e — 2D SR
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