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[Abstract] Objective To investigate the radiation sensitization effect of endostatin on transplant-

ed tumors in nude mice with '*I radioactive seed. Methods Mice were randomly assigned to four groups
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(n=20): control group (group A), "I radioactive seed group (group B), endostatin group (group C), and

"2 radioactive seed combined with endostatin group(group D). When the diameter of the transplanted tu-
mor was greater than 2 cm, I radioactive particles were implanted. The prescription dose was 20 Gy.
Treatment planning system was used to calculate the target area and size of tumors. Endostatin was injected
intraperitoneally at 20 mg/kg once every day for 14 days, and the changes in tumor growth and size were
observed. The animals were sacrificed at 15 and 30 days. The expression levels of vascular endothelial
growth factor (VEGF) and microvessel density(MVD) in tumor tissues were detected by immunohisto-
chemistry, whereas av33 mRNA levels were determined by RT-PCR. Results Compared with groups B
and C, the tumor size, tumor weight, and tumor growth inhibitory rate of group D significantly increased at
15 and 30 days. The tumor size, tumor weight, and tumor growth inhibitory rate of groups B and D signifi-
cantly increased at 30 days compared with those at 15 days. Immunohistochemical staining revealed that
the expression levels of VEGF and MVD in group D were significantly different at 15 and 30 days
compared with those in groups A, B, and C. The expression of VEGF and MVD in group C was signifi-
cantly different at 15 and 30 days compared with that in groups A and B. VEGF and MVD in group C were
significantly up-regulated at 30 days compared with those at 15 days. RT-PCR analysis demonstrated
that the expression of av33 mRNA in group B obviously increased with time compared with that in group
A. Compared with group A, av33 mRNA in group B was up-regulated, whereas av33 mRNA in groups C
and D was significantly down-regulated. Compared with groups C and B, group D exhibited a statistically
significant difference. Conclusion Endostatin is helpful to brachytherapy of lung tumor with radiosensi-
tizing enhancement effects. Changes in VEGF, MVD, and av3 mRNA may be the rational treatment
mechanism.
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Table 1 Volume, weight and growth inhibitory rate of the
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wpl R B el g ERCIILEES
ESEPN FI0KR  BISK FHIOK
A 5 - - - -
B 5 63.1 74.8 52.4 68.3
C# 5 36.5 38.6 29.5 30.8
D 5 85.3 92.1 77.4 86.2

W E, AGDVKIRAL; BN PUBALL; CALYEALA

U PRI AL D 4 ™ 4 AR T 4L A P R4

HIFAL,
=X =119, 12.6, 3.3, P13<0.05), D 24 MVD
5 A, B, CAMKRERARITFEE X 1=48.8,
31.2, 4.4, P1J<0.05), F 30 K, D4l VEGF
BEAFEE A, B, CHARBERARITEE X
(t=10.5, 9.5, 3.1, P1J<0.05), DZH MVD 5 A,
B, CAMKERFRITFEE N 1=45.1, 269,
11.8, P19<0.05), Hrr, C4H% 15 KAt VEGF 3
RS A, BAEEFASITEE M =115,
122, P#J<0.05), CZHMVD 5 A, B ZHH 4% 5
HETEE Y 1=39.1, 25.8, P1<0.05); CHE
30 KHF VEGF kK5 A, BAHKREFEESR
HeEE Y 1=7.0, 6.2, P1<0.05), C4MVD 5
A, BAMEERASITZE N 1=34.4, 183, P
#J<0.05) ; C #2128 30 K VEGF F#iK/KFHI MVD
B 15 RN, HESAZRIFEE N 1=3.8,
43, P¥J<0.05), TENLFE 2,

2 ARNELH T FEH P REREERE R VECE 25

MVD A5
Table 2 Expression of VEGF and MVD in different

treatment groups

mpl ngg o POPEBKE WD
H15K F30K FHISK O FE30K
AtH 5 82.17+17.38 87.16x19.37 50232  58z4.1
B4 5 87.33x1835 83.5622045 43x43 38237
C#A 5 28.54x11.45 4637+17.73 14:2.6 18232
D2 5 23.46x1338 30.17x1478 11x1.6  14x15

W F, AV BAY PIEAL; CANEA
NI RAEIELL; D 41% 1 ABLA B4 MR
HNHIZRAL; VEGF: MENNRARKET; MVD.: U,

2.4 ANESMETFSFEENR avB3 mRNA FER15

RT-PCR £55 2o 15, 30 KT, 5 A4

FAEE, B ZH avB3 mRNA FYERIRA FTHghn, FEEHT
RGN EHE , ZRESIFEE N 1=6.6,
15.4, P<0.05), ifi C Z5A1 D 2H avB3 mRNA [k
T, ZRAESITFEN Cus. A: 1=16.1, 16.5,
P1<0.05; Duws. A: =94, 129, PJ<0.05), 1%
BHEH A ME N NSRS =1 k- B ST R] LU
FIFRRZHIE N avB3 mRNA IFELR, D AT
(#%3),

%3 AARIETEET TR avB3 mRNA FUZAIHR
Table 3 avp33 mRNA expression of transplanted tumor in

different treatment groups
avB3 mRNA ik

gkl HE prapp— 5 30F
A 5 1.530.18 1.51+0.20
B4 5 2.12+0.36 2.670.27
CH 5 0.74+0.11 0.93+0.19
D# 5 0.48+0.21 0.61+0.24

e R, AU, BAN PHEAA; CAAEAAN
M N RZANEIZZ ;. D 48 =1EABA AL N 2D
G

3 e

fifies 2 ST N LA E I 2 —, Hs
FERLEEME I R E AT, A, Mmth
Ve B IR, 80% NI B A,
RETHRIEHFARYERIONZ, mRBERABESHA
T BURHRL A IETT I 2 & e N O .
ENSNZ A7 E T RARE T4 CT 51 21 AT
TEAGRTT R, HBUS T —ErTR, (B
REFCENEMRE BRI ARG B
i, FEFR R RSN S ARSI
ER P EMNZ, Wik, HOKEA H&IGEE
2 BA EENE S, VEGF I/ IR M
Rz RE, BRI IR E
ST ROVE R, [ GG N R 4R ) 231k
I PR R 2 Y PO 1 5 S iR A= I B IR
L TT40 FIRER, EFERCEAH LM £
EAIGFEA L . T MHARKRIF, HhdsIA
HE WS H AT AR ) R 0 I AR B
el Endostatin, Endostatin §2{E T VEGF [y~%
& KDR/Flk-1, FHiE VEGF SN 4niss &, B
FEIT VEGF ROVE R, 2140 A A N R #6135 ER
A AT IR TT TR A E N R s O S 1R TR SE K




EF G RS G SEEEE R4E F8H IR TR IR SRR S LD MR

=Eq

T I RGBS TR E RS,

FHHNIME NI FREEA BOT 4038 A549 fif
FREANIE SRR Lewis i 4R AR,
H520 fififefis 4 S AR S A ST S IE S B 4 A I
N RZ IR BB BT S A BT e B H s TXd
AR R AE KRR, BAa e
Fo ZAXHFFREE AT, D BRI E F o,
A, BFICHENIAE, i VEGF FXM MVD 1Y
AN IR E R 2 S T RS

5] VR A —FMESTIERRSTR, =8 60.2d,
ITFR VAT B R A T XN S TS S T TR
( h) T2 BB sk e 1Y, R E R
EHATTI A= Eon . 1 B2 7.72 ¢Gy/h,
PR ABERIRTEE N R R R EE T, 4
)R N2 IURRIOZE R, Mifn=E R —FER 7]
ERRGRM ARFITR A STRFIE RIS, B ZHA
D 2028 30 Ky BRI 24558 15
KESHHEE, BESESIIEEN, S
FRSHRIAE R, PRRRTEEZ RGN, 40iEse
CH#E, EEMARUEVN, (3D 45 B 4HE 15,
30 RIS HY B AR R ARG R 10, HER
BHIFFE N Jain™ 2 T PRI L
PR, RIMINE A= B2 g i i A ST el
4, FHEMBEERH LIRS, DiESRIE,
AOTERE, ALRREHI LR, nHRET
SRR AT R, Ritt, ZB R A PN AT
FEAN— US4 B2, BEREUEE MR
TR, RIS EEA”, BRI
SRR T, AW TT AL TS IR E 20 Gy =
PE RS R A RE R R A B R
R, TS A RT REXT g A SR O
R, s EA NN N RANGIENTRE, ki
AFIT LI NEE,

#EAFE avB3 mRNA 7N RZ 4nfi b o B 35K,
FESE5 NG AR . TR, (edbhE
M AR, AR ER A avB3 mRNA
FaR S Abdollahi ZEU7E avB3 mRNA F5 5B
B INIT IS NGBk N B 4l IR se h 2 B, RS
TR 3, NRZ40HE avB3 mRNA [IFEETF
=, IXRITES R avB3 mRNA X IE R E 652
BEHAS M GRERIMER, ARE RES
NI AR 0 61 ZB A I B 0T I ovB3

mRNA WIEAEE, HERATEE/EEHELAm
BN R G IR avB3 mRNA AR,
R A WD, BGE T IRARZ R, B
SN, ARFIE YT REIN T R 414 avB3 mRNA 1Y
ik, iR MRS B A N R IR AV
avP3 TEFRLSHEZS, MM EEEE .

LELFTR, BN A BA T B 32 28 25U
RIS, TR HBURETT IO 2 SR A,
W Z AP RIE FINLHI M o dR E i A T 1
TR, WESEINN, BEHET A5 SR AN
I AT VEGE BF6k, BEINRRINE N R
MR, R A obiiniEZs
YreTNE] VEGE (3R, RIS A M A= ak,
MITFRBAEAER T IR R & &1, Ao ah 5=
PR, BN RN F0 e R e
SR EEE VR FIAAMR, VEGF, MVD, avB3 mRNA
(IR E N, AR AR N HE
HNIMAE N AR RBC S L RFAS 7 B/ Nt
TR THIS IR,

Flzarhse ARSI B 2 VEE R LU DIk A T e, RN M
ARz

TEETTER] S/ NARMBITRAEINERH  ROesGies; £
BE., BIRATMR SRS, B KA, KBRS
HUERIZRI, RO, £RA. TGNV R
FRH AT E LR SR ST R AR H | 8PS
SCHRZ

Zz % W

[ U] bk, 275, WihH, & AN IME N EAMNEIZR T s R
F). R EETZG AL, 2004, 13(6) : 548-553. DOL. 10. 3969/.
issn. 1673-5552. 2006. 08. 036.

Yang L., Wang JW, Tang ZM, et al. Human recombinant endostatin
I period clinical research[J]. Chin ] New Drugs, 2004, 13(6) ; 548-
553.

[ 2] Yang P, Allen MS, Aubry MC, et al. Clinical features of 5, 628 pri-
mary lung cancer patients: experience at Mayo Clinnic from 1997 to
2003[J]. Chest, 2005, 128(1) : 452-462. DOI; 10. 1378/chest. 128.
1.452.

[ 3] Goeckenjan G. Lung cancer-historical development, current status,
future prospects[J]. Pneumologie, 2010, 64(9) : 555-559. DOI: 10.
1055/s—-0030-1255636.

[ 4] WangT, Nelson RA, Bogardus A, et al. Five-year lung cancer sur-
vival: which advanced stage nonsmall cell lung cancer patients at-
tain long-term survival?[]J]. Cancer, 2010, 116(6): 1518-1525.
DOI:10. 1002/cner. 24871.



ZEZ

[5]

—
=)}
[

[ 7

[

[9

[

[ 10]

[ 1]

EFr i R R S

OEESH F0EFR) IR AR IR AR S LD MR

TRARE, EEAT, SiliZe, . =R T2 AIE AT R )
TR RS EL I . A AREE 2 4¢ K, 2007, 87(46) : 3272-3275.
DOI: 10.3760/j.issn:0376-2491.2007.46.009.

Zhang FJ, Li CX, Wu PH, et al. CT guided radioactive "I seed im-
plantation in treating localized advanced pulmonary carcinomal]].
Natl Med J China, 2007, 87(46) . 3272-3275.

/NS, BT, SRR, S5 CT 5159 1 Btk TE A
77 WIRAE NI T T h AR BE R S PR,
2012, 32(2): 199-203. DOL 10. 3760/cma. j. issn. 0254-5098.
2012. 02. 023.

Huo XD, Zheng GJ, Chai SD, et al. Clinical efficacy of CT-guided
'] radioactive seeds implantation for stage Il of non-small cell
lung cancer{J]. Chin J Radiol Med Prot, 2012, 32(2) ; 199-203.
Kim YM, Hwang S, Kim YM, et al. Endostatin blocks vascular en-
dothelial growth factor-mediated signaling via direct interaction
with KDR/Flk-1[J]. J Biol Chem, 2002, 277(31) : 27872-27879.
DOI: 10. 1074/jbe. M202771200.

E&0, PN, XSS, 55, EHANME N ZANERDES NP 55
JATT IR NSCLC BRI 08 SR 22w O ISR 5R ).
iR 5, 2005, 8(4) : 283-290.

Wang JW, Sun Y, Liu YY, et al. Results of randomized, multicen-
ter, double-blind phase Il trial of rh-endostatin(YH-16) in treat-
ment of advanced non-small cell lung cancer patients[J]. Chin J
Lung Cancer, 2005, 8(4) : 283-290.

Zhang L, Ge W, Hu K, et al. Endostar down-regulates HIF-1 and
VEGF expression and enhances the radioresponse to human lung
adenocarcinoma cancer cells[J]. Mol Biol Rep, 2012, 39(1): 89—
95. DOI:10. 1007/s11033-011-0713-6.

Wen QL, Meng MB, Yang B, et al. Endostar, a recombined human-
ized endostatin, enhances the radioresponse for human nasopharyn-
geal carcinoma and human lung adenocarcinoma xenografts in
mice[J]. Cancer Sci, 2009, 100(8): 1510-1519. DOI; 10. 1111/j.
1349-7006. 2009. 01193. x.

Jiang XD, Dai P, Wu J, et al. Inhibitory effect of radiotherapy com-

bined with weekly endostatin on the human pulmonary adenocarci-

[ 12]

[ 15]

[ 16]

[ 17

=

[ 18]

noma A549 xenografts in nude mice[J]. Lung Cancer, 2011, 72(2) .
165-171. DOI; 10. 1016/j. lungcan. 2010. 09. 003.

Meng MB, Jiang XD, Deng L, et al. Enhanced radioresponse with a
novel endostatin protein via tumor vasculature remodeling;: experi-
mental and clinical evidence[J]. Radiother Oncol, 2013, 106 (1) :
130-137. DOI: 10. 1016/j. radonc. 2012. 10. 022.

You ZY, Zhao Y, Liu F, et al. The radiosensitization effects of En-
dostar on human lung squamous cancer cells H-520[J/OL]. Cancer
Cell Int, 2010, 10 17[2016—04-14]. http ; www. cancerci. com/
content/10/1/17. DOI; 10. 1186/1475-2867-10-17.

Sugihara T, Magae J, Wadhwa R, et al. Dose and dose-rate effects of
low-dose ionizing radiation on activation of Trp53 in immortalized
murine cells[J]. Radiat Res, 2004, 162(3) ; 296-307.

Jain RK. Normalization of tumor vasculature:an emerging concept
in antiangiogenic therapy[J]. Science, 2005, 307 (576) . 58-62.
DOI: 10. 1126/science. 1104819.

Jain RK. Normalizing tumor microenvironment to treat cancer:
bench to bedside to biomarkers[J]. J Clin Oncol, 2013, 31(17):
2205-2218. DOI: 10. 1200/JCO. 2012. 46. 3653.

Abdollahi A, Griggs DW, Zieher H, et al. Inhibition of avB3 inte-
grin survival signaling enhances antiangiogenic and antitumor ef-
fects of radiotherapy[J]. Clin Cancer Res, 2005, 11(17): 6270-
6279. DOLI: 10. 1158/1078-0432. CCR-04-1223.

Peng F, Xu Z, Wang J, et al. Recombinant human endostatin nor-
malizes tumor vasculature and enhances radiation response in
xenografted human nasopharyngeal carcinoma models[J/OL]. PLoS
One, 2012, 7(4) : €34646[2016—04-14]. https://www. ncbi. nlm.
nih. gov/pmc/articles/PMC3322143. DOI; 10. 1371/journal. pone.
0034646.

Liu J, Zhang Y, Sun P, et al. Enhanced therapeutic efficacy of ade-

novirus-mediated interleukin-24 gene therapy combined with ioniz-
ing radiotherapy for nasopharyngeal carcinoma[J]. Oncol Rep, 2013,
30(3): 1165-1174. DOI; 10. 3892/or. 2013. 2550.

(feFsH . 2016-04-14)



