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Abstract
OBJECTIVE

To study the radiosensitization of human recombinant endostatin (Endostar),
vinorelbine (NVB) and human recombinant vascular endothelial growth factor
inhibitor 192 (VEGI-192) for human lung adenocarcinoma 973 xenograft in nude

mice and its mechanism.
METHODS

Xenograft models were established by injecting human lung adenocarcinoma
973 cells to nude mouse. When the tumors reached a maximum diameter of 0.5cm,
the mice were randomized into the groups, 8 in each group. Which were treated with
various regimens: the control group (saline i.p. qd x 14); the treated groups (Endostar
20mg/kg, i.p. qd x 14; thVEGI-192 5mg/kg, i.p. qd x 14; Endostar 20mg/kg, i.p.qd x
14 + NVB 2mg/kg, i.p. d1, d7, d14 before irradiation 24h). The irradiation groups
were respectively received the dose of 10 Gy, 15Gy and 20Gy on 1st day, 7th day and
14th day. The tumor volume were estimated by using vernier calipers every other day,
the growth delay time and the radiosensitization coefficient ( EF ) was calculated. The
EF was used to evaluate the radiation enhancement of Endostar, thVEGI-192 and
NVB. The tumor tissue was analyzed to detect the wvascular density by
immunohistochemistry. In addition, the tumor tissues were assessed by Werstern blot
analysis, and detected the expression of VEGF, PTEN, HIF-la and VEGI. Which

showed the radiosensitizing mechanism.
RESULTS

The EF of 10Gy+Endostar group and 15Gy+Endostar group was respectively 1.1
and 1.9 irradiated on the 1st day; Irradiated on the 7th day, the EF of 10Gy+Endostar
group was 2.0, and the xenografts of 20Gy+Endostar group almost disappeared and
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did not work out the doubling time because of killing tumor significantly. The results
showed that Endostar could enhance obviously the radiosensitizing effect in a
dose-dependent manner for 973 xenografts, and the sensitizing effect had positive
correlation to irradiation dose. The radiosensitizing effect of Endostar irradiated on
the 7th day was stronger than that irradiated on the 1st day.

In this study, Western blot assay showed that the expression of VEGF was
up-regulated significantly by irradiaton and was down-regulated significantly by
Endostar on the 7th day, 14th day and 48th day, the expression of VEGF in
Endostar+10Gy group was down-regulated significantly since the 7th day, the most
significant on the 14th day, still significantly on the 48th day. These results
suggested that the radiosensitizing effect of Endostar irradiated on the 14th day
might be stronger than that irradiated on the 7th day when Endostar was injected for
14 days.

Immunohistochemistry analysis showed that the microvessel density (MVD) of
the Endostar group and control group were 3.2+0.84 and 7.0 + 3.5, respectively, on
the 7th day (p=0.024<<0.05);the MVD was obvious difference between the control
group (5.3+1.5) and the Endostar group(3.0+0.0) on the 14th day (p=0.037<<0.05).
On the 48th day, the MVD of the control group was 3.0+0, and that of Endostar group
was 4.2+1.3 (p>0.05). It was thus clear that the MVD of the 973 xenografts in
Endostar group was evidently reduced during the 7th to 14th days, the window period
that Endostar normalized the vessel of 973 xenografts was 7th to 14th days, especially
on 14th day. On the 7th day, the MVD was obvious difference between the Endostar
group and the control group (P<<0.05) , the MVD were no significant difference
among the other groups (p>0.05); on the 48th day, the MVD were no significant
difference among these groups (p>0.05); on the 14th day, the MVD of 10Gy group
and Endostar group was significant difference compared with control group,
respectively(p <0.05), the MVD of Endostar+10Gy group was very significant
difference compared with the control group or 10Gy group or Endostar group (p<<
0.01). These results showed that the MVD started to decrease after using Endostar for
7 days, after stopping the treatment the MVD of the Endostar group increased
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gradually to that of the control group. These results also indicated that Endostar
might lessen obviously the MVD of xenograft and the radiosensitizing effect of
Endostar irradiated on 14th day was stronger than that on the 7th day.

Both the express of VEGF and the amount of MVD showed Endostar
significantly downregulated the express of VEGF, decreased the MVD of xenograft,
and then enhanced the radiosensitizing effect of Endostar. Which was one of the
radiosensitization mechanisms of Endostar.

Irradiated on the 7th day, the EF of the NVB+Endostar+10Gy group was 1.0,
irradiated on the Ist day, the EF of NVB+Endostar+10Gy group was 0.1, the EF of
NVB+Endostar+15Gy group was 0.3. The results illustrated that Endostar and NVB
both lost respectively their radiosensitizing effect and generated the antagonistic
effect for 973 xenografts no matter irradiated on the Ist or on the 7th day if Endostar
and NVB combined with irradiation.

When rhVEGI-192 combined with 6MV X-ray on human lung adenocarcinoma
973 xenograft, the EF of rhVEGI-192+10Gy group was 1.5, which showed that
rhVEGI-192 could enhanced obviously the radiosensitizing effect.

CONCLUSIONS

1. Endostar could enhance obviously the radiosensitizing effect for human luang

adenocarcinoma 973 xenograft;

2. The radiosensitizing effect of Endostar had the effectiveness. The
radiosensitizing effect of Endostar irradiated on the 7th day was stronger than that on
the Ist day, Endostar combined with X-ray irradiated on the 7th day was a better
regimen; Both the express of VEGF and the amount of MVD showed the
radiosensitizing effect of Endostar irradiated on 14th day maybe stronger than that
irradiated on the 7th day, Endostar combined with X-ray irradiated on the 14th day

maybe the best regimen;

3. Endostar downregulated the express of VEGF, decreased the vascular density
of 973 xenograft, and then enhanced the radiosensitizing effect of Endostar;
VI



4. Endostar and NVB both lost respectively their radiosensitizing effect and
generated the antagonistic effect for 973 xenografts when Endostar and NVB
combined with irradiation;

5. thVEGI-192 could enhance obviously the radiosensitizing effect for human

lung adenocarcinoma 973 xenograft.

Keywor ds: radiosensitizing effect; human recombinant endostatin (endostar); human recombinant

vascular endothelial growth factor inhibitor 192 ( VEGI-192 ); antagonistic effect
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The switch:
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Activators @ Inhibitors
aFGF Thrombospondin-1
bFGF 16 kD Prolactin
VEGF Interferon a/f8
: Platelet factor-4
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