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Establishment of novel strategy in cancer treatments based on modulation of
microenvironment of tumor tissues

Ogawara, Ken-ichi
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The effect of pre-treatment with SU5416, a selective VEGF receptor-2 inhibitor,
on tumor disposition and in-vivo anti-tumor activity of polyethylene glycol (PEG)-modified liposomal
paclitaxel (PL-PTX) was evaluated. To improve the solubility of SU5416, the inhibitor was formulated in
PEGylated O/W emulsion (PE-SU5416). Pre-treatment with PE-SU5416 significantly enhanced the in-vivo
anti-tumor effect of PL-PTX. The pretreatment with PE-SU5416 improved the tumor vessel functions,
including oxygen supply. Furthermore, the pre-treatment with PE-SU5416 increased the distribution of PEG
liposomes and included PTX in the core region of the tumor. These results suggest that the functional
normalization of the tumor vasculature by the pre-treatment with PE-SU5416 enabled liposomes to reach the
deeper regions within tumor tissues, leading to more potent anti-tumor activity of PL-PTX.
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Fig. 1 In Vivo Anti-Tumor Activity of
PL-PTX with or without Pre-Treatment
with PE-SU5416: Keys: closed diamond,
control (saline); gray diamond, PE-SU5416;
gray circle, PL-PTX; open circle, PL-PTX
after PE-SU5416 pre-treatment. Saline
or PE-SU5416 was injected on day 0, and
PL-PTX was injected 24 hr after saline or
PE-SU5416 pre-treatment (on day 1).
Each point represents the mean tumor
volume = S.D. (n =5). ** p<0.01; *p<
0.05, compared with saline-treated group.
T p < 0.01; ¥+ p < 0.05, compared with
PL-PTX alone.
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Fig. 2 Evaluation of Structural Properties
of Vessels within Tumor Tissues Treated
with PE-SU5416: A, the area of
CD31-positive vessels. B, the area of
aSMA-positive  pericytes. C left,
CD31/aSMA-double positive area. C right,
the ratio of pericyte-covered vessels to
CD31-positive vessels. Results are
expressed as the mean with the vertical
bar showing S.D. (n =20). *** p <0.001; *
p < 0.05, compared with control.
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Fig. 3 Immunohistochemical Detection of
Hypoxic Region in PE-SU5416-Treated and
Control  Tumors: A, representative
immunostaining image of hypoxic region
(CA9-possitive region, green). B, area of
hypoxic region within tumor tissues.
Results are expressed as the mean with the

vertical bar showing S.D. (n =10). ***p<
0.001, compared with control. Scale bars,
100 pm.
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Fig. 4 Effect of Pre-Treatment with
PE-SU5416 on Tumor Disposition of
PL-PTX: Keys; closed bar, PEGylated
liposome; filled bar, paclitaxel. Results
are expressed as the mean with the
vertical bar showing S.D. (n = 5).
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Fig. 5 Schematic Representation of the
Method to Separate Core and Peripheral
Parts of Tumor Tissues
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Fig. 6 Effect of Pre-Treatment with
PE-SU5416 on Intratumoral Distribution
of PL-PTX: Tumor disposition amounts
were separately measured for PEGylated
liposomes (A) and paclitaxel (B) in the core
and peripheral parts of tumor tissues.
Keys; closed bar, core region; gray bar,
peripheral region. Results are expressed
as the mean with the vertical bar showing
S.D. (n =5). *** p < 0.001; * p < 0.05,
compared with control.
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