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[ Abstract ] Background and objective It is unclear how could endostatin effect tumor lymphangiogenesis? The
aim of this study is to explore inhibitory effect of recombinant human endostatin injection (endostar) on lymphangiogenesis in
non-small cell lung cancer (NSCLC) tissue and its effect on circulating tumor cells (CTC) in peripheral blood. Methods Tu-
mor-bearing model nude mice were divided into eight groups randomly (n=7), including control group, cisplatin group, several
concentration endostar groups and endostar plus cisplatin groups. Continuous administration of Endostar for two weeks, ob-
served one week after the end of administration. Using HE staining and immunohistochemical staining to diagnose the tumor
tissue and suspect metastasis lymph nodes, detected vascular endothelial growth factor (VEGF)-C, VEGF-D, VEGF receptor
(VEGFR)-3 expression level and microlymphatic vessel density (MLVD) of tumor tissue. Enrichment of circulating tumor
cells in peripheral blood used immunomagnetic negative selection strategy, used immunofluorescence staining to diagnose and
count CTCs. Results Microlymphatic vessel density and the positive expression rate of VEGF-C, VEGF-D, VEGFR-3 in three
endostar groups and three endostar plus cisplatin groups were significantly less than those in control group and cisplatin group.
Microlymphatic vessel density and the positive expression rate of VEGF-C, VEGF-D, VEGFR-3 in endostar plus cisplatin
group and endostar group with high endostar concentration were significantly less than those with low endostar concentration;
There was a significant positive correlation between microlymphatic vessel density and the positive expression rate of VEGF-C,
VEGE-D, VEGFR-3. The number of circulating tumor cells in endostar plus cisplatin groups were significantly less than that

of endostar or cisplatin alone. Conclusion Endostar could inhibit tumor lymphangiogenesis and reduce tumor cells into the
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bloodstream through the lymphatic. Inhibitory effect concerned with drug concentrationwith a dose-dependant.

[ Keywords ] Recombinant human endostatin injection; Tumor-bearing model; Microlymphatic vessel density; Posi-

tive expression rate; Circulating tumor cells
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Fig 1 HE staining picture of tumor tissue and metastatic lymph nodes (X 100). A: HE staining picture of tumor tissue; B: HE staining picture of meta-

static lymph nodes. Endoscopic findings HE staining result of tumor tissue pathological changes in accordance with the pathological changes of lung

adenocarcinoma, HE staining results of lymph node tissue were in line with metastatic cancer tissue pathological changes, pathological diagnosis

were lung adenocarcinoma and lung cancer lymph node metastasis.

2 ZEAMBALRGZEEACLEMHAEESEGRINER (X400) . A:XIHEA B IRAA  C: EAAMENEINEIA D EHAMNEHNEINER2
A E:ERAAMEANELINEZIA, F: EEANENEINRZI1A+IRAZL ; G : EAAMEANEZIMNER2A+IR$AAE ; H : EAAMENREIMNRIA+HRHAE.
Fig 2 Coloring microlymphatic vessel pictures of tumor tissue by IHC in each group (X 400). A: Control group; B: Cisplatin group; C: Endostar 1; D:

Endostar 2; E: Endostar 3; F: Endostar 1+Cisplatin; G: Endostar 2+Cisplatin; H: Endostar 3+Cisplatin. IHC: immunohistochmeistry.
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Fig 3 Coloring VEGF-C pictures of tumor tissue by IHC staining in each group (X 200). A: Control group; B: Cisplatin group; C: Endostar 1; D: Endostar 2;
E: Endostar 3; F: Endostar 1+Cisplatin; G: Endostar 2+Cisplatin; H: Endostar 3+Cisplatin. VEGF: vascular endothelial growth factor.
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Fig 4 Coloring VEGF-D pictures of tumor tissue by IHC staining in each group (X 200). A: Control group; B: Cisplatin group; C: Endostar 1; D: Endostar 2;
E: Endostar 3; F: Endostar 1+Cisplatin; G: Endostar 2+Cisplatin; H: Endostar 3+Cisplatin.
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Fig 5 Coloring VEGFR-3 pictures of tumor tissue by IHC staining in each group (X 200). A: Control group; B: Cisplatin group; C: Endostar1; D: Endostar
2; E: Endostar 3; F: Endostar 1+Cisplatin; G: Endostar 2+Cisplatin; H: Endostar 3+Cisplatin.
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Fig 6 Confocal microscopy images of circulating tumor cells, the scale bar represents 10 um, X 1,000. A was an image of circulating tumor cells dyed

by a nucleus fluorescent dye called DAPI; B was an image of circulating tumor cells dyed by anti-NapsinA fluorescent antibody; C was an image of

circulating tumor cells dyed by anti-TTF-1 fluorescent antibody; D was an image of circulating tumor cells integrated from Fig 6A-C.

BB R S B TR BV P B2 (W VEGER-3, A SR
Bl Z AR i 2 BRI B VEGF-C . VEGF-D/VEGFR-3f5 51l
W, PR NG | R ARSI PN R A R
e, AR IEPIRE IR B 0 A ORI LS, I AR
A R A B TR, (R R IR ELAR RS . 124
1k, A SR P R A 28K g bk A8 A A skl 4 FH 104 20
YIS K R FE AN 22 Lo FRE bk B 5 B i 42 45 1
TR IR S EE s, AR 5 BELORT b vk S e RS s A 1y
HIRFERE SLE R,

AR S 06 400 7 A R AE T 0F 9 5 AN I PN R R R
it 955 Sh AR A bk A R, AT A I A A

35 DR G0 2N LA PN R A 2R A T e oA L A
PR LSt . 255 90 s h & ZHVEGF-C, VEGE-D
VEGFR-34 7 FH 1 5 R bk U 25 8 A I 245 R 1 25 5
DL K fOpk 198 % B2 S5 VEGF-C . VEGF-D, VEGFR-33%iA
PRV A DG, AT DL A E1 20 N I A8 PN B 410 3R 52
AT I ek ok ELAE A VR L 3 s 0 S e R 2 21
VEGF-C., VEGFE-DI#ik, /DL VEGFR-3[1IE ,
HIHIVEGF-C, VEGF-D/VEGFR-3{5 5@, AZNHNifl i
JeR K C A AR BCRIIM VA% RS 0 H Y o

Sleeman ANy, iR e A ST A I A B A
e 240 2 DT S I 9 P A I 8 0 2 R 0 A R R TR 43

00000
www.lungca.org



* 728 ¢

Hp [ il g 2% 52014 4E 10 H 45 1745 45 100

Chin J Lung Cancer, October 2014, Vol.17, No.10

=1 ZAMBALPVEGF-C. VEGF-D. VEGFR-3FRIARIEER, MEERARMKEERE I RBETHEHREESE
Tab 1 Positive expression rate of VEGF-C, VEGF-D, VEGFR-3, microlymphatic vessel density of tumor tissues and CTC number in each group

Group Sample size Positive rate MLVD CTC number
VEGF-C VEGF-D VEGFR-3
Control group 7 94.3% 91.4% 88.6% 9.94%0.19 25.431£1.98
Cisplatin group 7 91.4% 88.6% 85.7% 9.29%+0.29 7.14%1.95
Endostar 1 7 65.7% 62.9% 68.6% 6.30£0.34 15.13£2.17
Endostar 2 7 48.6% 42.6% 51.4% 5.55%0.39 10.63%+1.60
Endostar 3 7 31.4% 28.6% 34.3% 4.33+0.29 6.251+1.67
Endostar 1+Cisplatin 7 62.9% 57.1% 65.7% 6.39+0.29 3.13£0.83
Endostar 2+Cisplatin 7 45.7% 40.0% 48.6% 5.48+0.31 1.00£0.76
Endostar 3+Cisplatin 7 28.6% 25.7% 31.4% 4.35+0.25 0.13%£0.35

VEGF: vascular endothelial growth factor; VEGFR: VEGF receptor; MLVD: microlymphatic vessel density; CTC: circulating tumor cell.
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