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Abstract: Objective: To observe the effect of Endostar combined with Radiotherapy on the expression of Transforming
Growth Factor-beta 1 (TGF-f1) and Hypoxia-induced factor-1 (HIF-1a) in lung adenocarcinoma A549 cells and to dis-
cuss the possible mechanisms. Methods: To culture the A549 cell, when the cells achieve Logarithmic phase and there
are four groups: Control group; Endostar group; Radiotherapy group; Endostar in combination with Radiotherapy. Cell
proliferate rate was measured by CCKS, and the expression level of TGF-beta 1 and HIF-1la protein and mRNA of
A549 cells in each group were examined by ELISA and PCR. Result: 1) Besides control group, the proliferation of tu-
mor cells in each group are subject to different degree of inhibition. Compared with control and Endostar groups, there
is a significant difference of proliferate inhibition in Endostar combined with Radiotherapy group (p < 0.05). 2) After
treatment, the expressions of TGF-f1 and HIF-1 of A549 cells in each group appears to be declining differently. The
Radiotherapy group and combined group have a significant difference in cell proliferation at 24 hours, compared to
control group (p < 0.05). 3) After PCR amplification, the changes of expressions of TGF-£1 and HIF-1a mRNA over
time (0 - 24 hours) compared with the control group, all treatment groups showed a decreasing trend. After 24 hours of
treatment, Compared with control group and Endostar group, the difference in the combined group was statistically sig-
nificant (p < 0.05). Conclusion: Endostar combined with Radiotherapy could significantly enhance the inhibition of
proliferate of cells and expressions of TGF-f1 and HIF-1a in tumor cells. Thus enhance the inhibition of tumor angio-
genesis and metastatic.
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Ji IR R 2 T S AT AS[FI AR EE ) E i HIF. VEGF.
PDGF %5 131K , e i g ifn 27 Az ple S i 8g 4 B3 2
fEBUHIGRIT AR Z BRI . SR, —USeRFFERmE, Bt
I8 AR B DI & T80T PT LAAS [R R B 1) e o i 28 R
B TTIEE] “1+ 1> 27 Bt (H R A FIAL]
HA G

W Bz 411 % (Endostatin) & — Mt 5 22 1) 1ML 5 A2 A0
HIF0, AR X VIBREE A 56 1 — AN T8~ 20 kD #Y
EEKER B DHFURIIN = sedr e /ER T
BRI B N B A PR R P R AR R, (R 1
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YT MU AR A R 5 5, 280 s R P ILE A2 B
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J% 41 & (Endostar, ES, YH-16), U HAARBEE, FEH
FFR 9T H196 AR A (K AN A0 g . 4 7™
SFAT TR PRI 228 B Endostar & NP 5 %4k
I7 REBE = M SR /N Pt e VR 97T

AR SR 3 I W% TR RE B TS T X It . AS49 4
Ml TGF-B1. HIF-1a & A} mRNA FIAFIMW, 5387

Folli PR 3C, BETT 4R JLURE W] RE A7 AE A TBO T 44 Bl
il YU E A IR EAR AT AP FE .

2. MR 5A*%
21 FEMPREE

Nt A549 2 i ph QR 2 v i R B Jir e 1
FURTHR AL BN L Y R A 2 S A AR (2R
PSS 201108020); TGF-A1 K HIF-1a ELISA 7]
&JET RD A#]; RNA #REGAF &8 T A R 5 AR (57
5: RP4001); DNA i@ T R A (525
DP304-02); 23EX 5= FH B2k Ik 2% (35 [E B B 22 A 7))

22. EWAHE

2.2.1. {ARmIEFR4E

A549 ZHAEEE IR T4 10%:8 4 /N L3 Y RPMI
1640 3577 5:(100 kU/L HH M 100 g/L #5% %, pH
72 -7.4) 1, 37°C, 5% CO, M R HiRE 7%, B
A KR MlE AS49 4R, F 0.25%EREH L, H
B 10% B 4 137 RPMI1640 15 37 e 1 5 40 g
B, HMT 96 fLEEFRM P, (ERAFLh A s
KELCH 5000 A4~ FEFRAMM: KEEFRURN 37°C, 5%
CO, IRAAHREFE 12 h, FRAURNGEESS, 43 7%h TAH R
WbEE, FRHE 3 ANEAL, oG TR, SRALE A PBS
W7 ARAEAFALEE 555 VU : 1) WFREAH: A
ALK 10 ul; 2) BEA: IMAKEN S o/L BE
10 ul, (Z9KRFE 125 mg/L); 3) BUTHL: 4 MV e $1£&
2 Gy, FURIESS, SSD=100; 4) BUEBESTRUT 4H(f
FRERA2H), IO 10 pl BEJE LRI T 4 MV e 145 2
Gy, BRIBS. 2 AELA)E 0. 64 12, 18, 24 h
WA bR A B b i AR AR .

2.2.2. CCKS8 fMIE A549 HputEsEE R
ZHTABLE 04 12, 24 h N\ CCKS8 k476
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W 450 nm AL OD i, B4 3 ANELL, ]
15 OD T SLAMBIHGA . A0 ML R
E = (1- 5238 20OD{ /X4 i ZLODA ) x100% -

2.2.3. ELISA %M &4H TGF-p1. HIF-1la EH
RikE
455 0. 64 12, 18, 24h Llizé%%éﬂélﬂﬁ’@iﬁ%?ﬁ
B, BRI, & vt WP B H ELISA VG
M B3R TGE-1. HIF-1a & &

2.2.4. Real Time PCR #&U &4 TGF-f1 &
HIF-lamRNA Ri& &

3T 04 64 124 18+ 24 h WA &2 40 i 15 97
B, 2R, A S U P PR Real Time
PCR 755 %41 TGF-B1. HIF-1lamRNA (& &. &
AREARER 3K, UNIRARIEREN 1, AACHIEIH
%4 TGF-B1 M HIF-1 M FKik&E.
AACt = ACtS-actin — A Ct 7L 5

2.25. GitE Ak

NiFH SPSS17.0 Gt 73 kAt . v E s LA %L +
PRI 2 (X + 5 )&, 2 BT 22 55 M R A
W77 22508, YIEURPIT LLBCR F q 1656, 7 2 ATE
U AES B H, p <0.05 N2 RG24 Lo

3. &R
3.1. A[EIZATI A549 {AAEEFEINFIF R

B LA, 5 4L 400 i 1) 18 4 e BT 1) g 3 0 57 1)
ANTEIRRPE A, Horp DABCA Lo I 2, BT 243
W, BELHANE] AS49 4 3 GE AR B A dn LAt R A S
B4(56.327% + 5.124% 19.037% + 5.187%- 9.662% +
1.536%). WG 2 A 40 f sl s f A S T R 2E L B2
HEL, HEAEBERITEE L (p <0.05). BEHS
HRAHARLL, ZR T ESTHEE L(p > 0.05) GR 1,
.

3.2. FEILASI A549 AR TGF-p1.
HIF-la EEARIERER

HAEFR AS49 A TGF-p1 140 Wil #5 A B
N, HAoT E LA LE 24 h N TGF-p1 Fik
B RBEAOEREE. RIESGITEE R, b &4 EL
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PR TGF-B1. HIF-la RIEETCEE % F(p > 0.05),
LhFRJS 24 h N4 TGF-p1 Rk EIAFT N, 24 h
BRA A T B FR R S0 R L B AR, A B4t
FRENX(p<0.05), BEAA 24 h HxRAMLEL, A8
B E L (p < 0.05). HIF-la 1F 24 h BR &40 557
MR B A Ko AR, Heah AT it X (p <
0.05) (£ 2, #£3, K2,

3.3. AFEI4ERI A549 LAREH TGF-p1.
HIF-lamRNA FTiAHBI1E R

2 PCR ¥ )5, BEERAIMIAE40(0 2 24 h) 5%
TRZHAHLEL, SAbF4 TGF-B1. HIF-la HIRIH T
&, o 24 h Y AR EORAR: SXTIRA LA, 12
h.18 h } 24 h 525641 HIF-1a mRNA ff3 38 £ 5 %
WA GITH2ERP < 0.05). SHOTH B EHLL
%%, 12 h. 18 h J 24 h B &2 HIF-1a mRNA K41
EBRA i3 L (p < 0.05), 1 BEH ST
TGt 42 F(p > 0.05). SXTHRALELEE, 24 h &%
B0 4H TGF-BImRNA W M58 A Gt 2 % 7=
(p < 0.05), HHUTHLBREHLRE, 24 h BAEH
TGF-A1mRNA I 5 R ARA Gi i 5 L (p < 0.05)
(F4, &5 H3).

4. #He
LERAN, BN N RZAIE Rk B S 2 5%

Table 1. Absorbance values of lung cancer A549 cells of different
treatment groups at different time

= 1. TRGIEERE AS49 HRREA FIETE] A TR E(OD &)

24 53 RIG UKL 0Oh 24h
X HE 6 0.4227 +0.0541 1.0082 + 0.1343
A 6 0.4112 + 0.0638 0.9443 +0.0938
T 6 0.4001 + 0.0509 0.7772 £0.1884™
A 6 0.3804 + 0.0628 0.4613 +0.0713"™*

e HEAMRE, p<0.05; SEEALE, <005 SHUTALE, p<
0.05.
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Figure 1. Growth inhibition rate of lung cancer A549 cells of dif-
ferent treatment groups in 24 h
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Table 2. The HIF-1a protein expression of different treatment groups at different time
* 2. HATRATRETE S HIF-1l« EARNFRIEELB (ng/L)

Ao 0h 6h 12h 18h 24h
XA 28.0983 + 0.6681 27.8373 + 0.5457 28.3377 + 0.6366 28.7295 + 0.6355 28.9688 + 0.6656
B 28.0753 + 0.6245 27.7066 + 0.6077 27.1625 +0.5784 27.5978 +0.5772 26.1831+0.6120°
ergil 28.2071 + 0.6370 27.3580 + 0.8549 26.6836 + 0.6414 26.7272 +0.6412 26.1614 +0.5813"
A 28.0331 + 0.5760 26.6619 + 0.6106 25.9218 +0.6743" 25.4866 + 0.6755™ 24.1155 +0.5871"

Ve B, p<0.05: SEEMLE, <005 SHUTHLE, p<0.05.

Table 3. The TGF-p1 protein expression of different treatment groups at different time
= 3. HAIBETFERE S TGF-p1 EAFIEBE R (ng/L)

il 0h 6h 12h 18h 24h
ot A 131.3353 + 0.8497 132.1236 + 0.2055 133.4021 +0.1772 134.7686 + 0.2765 135.1818 = 0.2164
B 131.1464 + 0.2995 132.0506 + 0.4203 129.7335 + 0.2888" 128.9440 + 0.2961" 126.8469 + 0.3629"
T 131.0492 + 0.5636 131.7646 + 0.2774 128.2532 +0.5037" 127.6795 £ 03517 125.1289 +0.2260™
B 131.8145 £0.7139 131.9791 +0.4919 127.2827 +0.2991" 120.6174 +0.4357™ 118.9616 + 0.3529™

I 5EAALE, p<0.05: SREHLE, <005 SHITHLE, p<0.05,
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Figure 2. (a) HIF-1a protein expression of different treatment groups; (b) TGF-g1 protein expression of different treatment groups
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Table 4. The HIF-1a mRNA amplification multiples of different treatment groups at different time
& 4. BEABERERTE A HIF-1a MRNA MRIAB S

45 0h 6h 12h 18h 24h
ot R 2H. 140 1.2291 +0.0518 1.1533 +0.1453 1.5445 +0.2846 1.9215 +0.2936
RUEH 1.0635 +0.0744 1.1351 £0.2334 0.8774 +0.0479" 0.7550 +0.1177" 0.4438 +0.0203"
RO 4H. 1.0634 + 0.1445 1.2283 +0.3033 0.9031 +0.1405" 0.7991 +0.1457" 0.4543 +0.0358"
A 1.1271 £ 0.2478 0.8236 + 0.2286 0.5180 + 0.0794"% 0.2394 +0.0614™ 0.1309 + 0.0404 "%

HREOMALE, p<0.05: SEEHLEK, <005 SHITHLE, p<0.05.

Table 5. The TGF-p1 mRNA amplification multiples of different treatment groups at different time
5. FLIBETFERE L TGF-p1 mRNA ExTFRIEIER

Mol 0h 6h 12h 18h 24h

of HE 2. 1+0 1.3784+0.1808 0.9500 + 0.4189 0.9791 + 0.4375 1.0012 + 0.4408
RUEH 1.0243 +0.0077 1.3327 +0.5692 1.0175 + 0.2895 0.7425 +0.1830 0.4243 +0.1229"
T 4. 1.0737 + 0.4221 1.2462 + 0.4563 0.8794 + 0.3050 0.7953 +0.4513 0.2701 +0.0700"
A2 1.0715 +0.0312 1.1453 + 0.4450 0.7699 + 0.2050" 0.2577 £ 0.0302" 0.1131 +0.0525™

T 5EALANE, p<0.05. HREALE, <005 SEOTALLLE, p<0.05.
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Figure 3. (a) The HIF-1& mRNA amplification multiples of different treatment groups; (b) The TGF-#1 mRNA amplification multiples of
different treatment groups

3. (a) HALIBLA HIF-1la MRNA I HEEH; (b) SRIHE4E TGF-B1 mRNA B HEEH

i A S TE A SR, B RR T P R A A
I, R 5 40 1 A S 6 48 SRR 0, B R L 40 3
FATE DAL SZ 24m), BRI N M P R R R
B —eREmyMRER . TRy, BEnTLuE
S A MR HL-60 & NB4 3 TSk 40 i H 4
AL, FF S AR B b, JRURE T o PR 4T
FOBE I R A AR . X 5RATIISE I — 2, W
B STROT RGN, 0 i 4 i B A 4] 38 58 1) 4R
H.

B Ap 4 K [KF-B1(Transforming Growth Factor-$1)
e —MEZ IR 2K, ERPHS AR AE
15, ERAEYF NIRRT LTS 1) g
Rk 2) dHAHEsE; 3) M AR 4) e
5) HMIANERUE G 6) MR AL KIS .
TGF-A1 n] ELHEAFE T I8 N B 4, (R i A i,
TGF-p1 1T N Z Ui W B 40 i (MVEC),
i MVEC % T-{E L JZ 30U A% 20 3F T i B 4 if
ERERA, M= AEsmZ Bk i A s, Sy
% E-PCR KIL, TGF-$1 iBil SMAD2/3 #il FAK
5T I b R B AT R S 1 52 R (uPAR)
e AT T Tt TR s BT 57- 1 (PAT- 1) 2R 35, F TGF-p1
B AL BUABLA S, TGF-A1 Fir 5l 2 AR I8 A A e
FAMREEY; TGF-p1 ] /E T2 M A &8 1, {2
HERRR MM A i, Chae 25 [ SEIe SR BA, 1T 51 By 4
Mo rl i &5y TGF-B1, #iL Smad3 il & Smad 45
HILER 2. ZHEKPMNILE S VEGF Bl 7454,
VEGF JE3TK%S VEGF [FiA. TGF-p1 i&i@id
HWiAk - 524k, Smads & 1 KX AEEERME S EH T
R4 R E O L b B A, EA0 AN A
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Gy T N R, ARG A s . OF
e RN, BEEBCA T T LA ] AS49 41
VEGF ik, ¥ VEGF Fik =1 (KR
TGF-B1 [RIEREIEA L.

ZHFEF R F-1(HIF-1)2& ZE5ARE T, XT4iiEm
W5 5 i A o R AT A B L PR F AR R T
ESEE T, ik Z AL R & E M T, HIF-
Lo 38 H #0220 H o Rk A o Ik i Bt Ik AR i
TN PR BERE I, T 24P 4R SR A2 S i B R
g EELE A" Rk, wTLUE NS HIF-10 (I3
S SR ) A ) R 1 1A A B IR R B Sy
PESRAR I RTT

ASEEEE R, BEEBCA TR R A T DL
ZBFK HIF-1a 2214 2 mRNA FIEH, BEHRBOT
H HIF-1a 8 [ & mRNA 355 Bl [ R 00 R
B U7 BB ATHIGI MR HIF-1o 305, BUT
AT D@ i 4 27 Kl 8 T gt o g 2> 4l 240 L T
20 BOR BRI HIF-1o MIRIE. fEARANTET, H
TR LT Z 8RS, @diur)E, HHN
N HIF-la MREESAAFEREN G, X—WR
M=t 528Gk, MERIMLIT, Mk T 5
FORASTR, 2 mT ik A2 4 S SR oKt e e
JRL PRI AR PR AR RBEER SR T S SR A B ) JE G, A
1M MRk Bskb T HIF-1a RIE

TGF-p1 5 HIF-1o 7E M8 M8 A il L B3 %
BB PRI EEIEM . MR AL g
PR VEGF KILE 5k A 5880, VEGF
EZEIRG N FEH HIF-1o HSRIE, BT HIF-1a
2.4k, TGF-B1 W] DL HAF 5% o () smad3/smad4
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5 145 A R VEGF 2E 8 & B (i #RiE, FFHIX
PV /e Z AL PRI AR, 2w
REW, TGF-p1 5 HIF-1o 7E IR i 5 AE pliad 2 o e)

LLifid TGFB1/PHD2/HIF-1a/VEGF 3 i A2 2k i &
%ﬁk[m]o
gi bRk, RS T AT LM R AS49

HHIESE K TGF-B1. HIF-1a HIFiE, BUEW gl
NE TGF-B1. HIF-1a [RIE R R FERYT I BUER,
i R N2 B RE BB & T St 1 AR
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