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It has been reported that bevacizumab in combination with

paclitaxel significantly prolongs progression-free survival

compared with paclitaxel alone in the initial treatment for

metastatic breast cancer. To understand how bevacizumab

enhances the efficacy of paclitaxel, we investigated the

mechanism in a MX-1 human breast cancer xenograft

model. The antitumor activity of bevacizumab at 5 mg/kg

in combination with paclitaxel at 20 or 30 mg/kg was

significantly higher than that of either agent alone. First, we

measured the paclitaxel concentration in tumor to see

whether bevacizumab enhances the activity by increasing

the tumor concentration of paclitaxel. When given in

combination with bevacizumab, the levels of paclitaxel

in the tumor increased. Paclitaxel at 30 mg/kg with

bevacizumab showed a similar tumor concentration as

paclitaxel alone at either 60 or 100 mg/kg, with a similar

degree of tumor growth inhibition. In contrast, no

remarkable differences in paclitaxel concentration in the

plasma or liver were observed between the paclitaxel

monotherapy group and the paclitaxel plus bevacizumab

group. An increase in paclitaxel concentration by

bevacizumab was also found in another model, A549.

In the same MX-1 model, vascular permeability in

the tumor was significantly decreased by

treatment with bevacizumab. There was no difference

in microvessel density between the bevacizumab alone

group and the combination group. Results suggest

that the synergistic antitumor activity of paclitaxel and

bevacizumab in combination may be a result of the

increase in paclitaxel concentration in tumor resulting from

the downregulation of vascular permeability when co-

administered with bevacizumab. Anti-Cancer Drugs
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Introduction
Bevacizumab (Avastin) is a genetically engineered

humanized monoclonal antibody derived from murine

antihuman vascular endothelial growth factor (VEGF)

monoclonal antibody, A4.6.1 [1,2]. It binds specifically

to human VEGF, thereby blocking the binding of VEGF

to VEGF receptors expressed on vascular endothelial

cells. By blocking the biological activity of VEGF [3],

bevacizumab or its murine equivalent, A4.6.1, inhibits

neovascularization in tumor tissues and thus suppresses

tumor growth [1,4,5].

Paclitaxel binds to b-tubulin and stabilizes microtubules,

repressing the dynamic instability of spindle microtu-

bules, and thus results in blocking the cell cycle at the

metaphase-to-anaphase transition [6]. Bevacizumab in

combination with paclitaxel significantly prolonged pro-

gression-free survival as compared with paclitaxel alone

in the first-line treatment of metastatic breast and lung

cancers [7,8].

In this study, we tried to demonstrate the synergistic

antitumor activity of combination therapy with bevacizu-

mab plus paclitaxel and investigated the mechanisms of

the combination in a human breast cancer xenograft

model. As it has been hypothesized that bevacizumab

may enhance the delivery of chemotherapeutic agents to

tumors as a result of the normalization of tumor vessels

resulting from the downregulation of vascular perme-

ability [9–11], we compared the concentration of

paclitaxel in tumor tissues treated with paclitaxel in

combination with bevacizumab and in those treated with

paclitaxel alone.

Materials and methods
Animals

Five-week-old female BALB-nu/nu (CAnN.Cg-Foxn1 <

nu > /CrlCrlj nu/nu) mice for the MX-1 xenograft model

and male BALB-nu/nu mice for the A549 xenograft model

were obtained from the Charles River Laboratories, Inc.

(Kanagawa, Japan). The mice were acclimatized for at

least 1 week in our animal facility before use. All the

animal experiments were conducted in accordance with

the Institutional Animal Care and Use Committee in

Chugai Pharmaceutical Co., Ltd.
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Human cancer xenograft model

The MX-1 human breast cancer cell line was provided by

Dr T. Tashiro (Cancer Chemotherapy Center, Japanese

Foundation for Cancer Research, Tokyo, Japan). A piece

of minced MX-1 tumor tissue (2� 2 mm) was inoculated

subcutaneously into the right flank region of each mouse.

The A549 human lung cancer cell line was obtained

from the American Type Culture Collection (Rockville,

Maryland, USA) and maintained in F-12K nutrient

mixture supplemented with 10% (v/v) fetal bovine serum

at 371C under 5% CO2. 5� 106 cells of A549 were

inoculated at the same site as the MX-1.

Antitumor agents

Bevacizumab was obtained from F. Hoffman-La Roche Ltd.

(Basle, Switzerland). Human IgG (HuIgG) was purchased

from MP Biomedicals, Inc. (Solon, Ohio, USA). Bevacizumab

and HuIgG were diluted with saline. Paclitaxel was obtained

from Wako Pure Chemical Industries (Osaka, Japan).

Paclitaxel was dissolved in Cremophor EL-ethanol solution

(1 : 1) and diluted 1 : 10 with saline just before admini-

stration. Cremophor EL-ethanol solution (1 : 1) diluted

1 : 10 with saline was administered as the paclitaxel vehicle.

Cremophor EL was purchased from Sigma-Aldrich Japan

Co., Ltd. (Tokyo, Japan).

Evaluation of antitumor activity

After the tumors were sufficiently established in the

mice, treatments with the antitumor agents were started

(day 1). Bevacizumab or HuIgG was administered intra-

peritoneally and paclitaxel was administered intrave-

nously once a week for 3 weeks for the evaluation of

antitumor activity. The tumor volume was estimated by

using the equation V = ab2/2, in which a and b are the

tumor length and width, respectively. Tumor volume was

measured twice a week, and the degree of tumor growth

inhibition was evaluated on day 22 (21 days after the

initiation of the treatment).

Quantification of vascular permeability and

microvessel density in tumor tissues

Seventeen days after the MX-1 inoculation, bevacizumab

or HuIgG at 5 mg/kg and paclitaxel at 30 mg/kg were

administered once (day 1). Tumor tissues were collected

on day 2, day 5, and day 8. Microvessel density (MVD)

and vascular permeability in the tumor were evaluated

immunohistochemically. Immunohistochemical staining

was performed using avidin–biotin–peroxidase complex on

5-mm thick sections from freshly frozen tissues. MVD (%)

was calculated from the ratio of the CD31 stained area to

the total area observed in three to six regions (0.4977 mm2

each). Vascular permeability in the tumor was deter-

mined from the difference between the area with CD31

positive staining and the area showing fluorescein isothio-

cyanate (FITC)–lectin positive staining in adjacent tissue

sections [10]. FITC-labeled lectin (molecular weight

117K) was injected 1 h before collecting the tissues.

Calculation of MVD and vascular permeability was per-

formed automatically using the imaging analysis software

Win ROOF (Mitani Corporation, Fukui, Japan). Rat anti-

mouse CD31 monoclonal antibody clone MEC 13.3 (BD

Biosciences, New Jersey, USA) and goat anti-FITC

polyclonal antibody (Bethyl Laboratories, Inc., Texas,

USA) were used in the assay. The MVD for each group

was evaluated in four tumor samples.

Measurement of paclitaxel concentration in

plasma and tissue samples by high-performance

liquid chromatography

Sixteen days after the tumor inoculation, 30, 60, or

100 mg/kg of paclitaxel was administered 1 h after the

administration of 5 mg/kg of bevacizumab or HuIgG in the

MX-1 model. Mice were killed 48 h after the paclitaxel

administration. Blood, tumor, and liver were collected.

Plasma was obtained from the blood collected in a tube

with sodium heparin by centrifugation at 10 000 rpm for

10 min. Sixty microliters of plasma was mixed vigorously

with 1 ml hexane–ethylacetate (1 : 1) in a reciprocal shaker

for 30 min and then centrifuged at 2500 rpm for 10 min;

700 ml of the supernatant was evaporated to dryness.

Tumor and liver were homogenized in a 19- or 4-fold

volume of distilled water, respectively; 200ml of the homo-

genate was mixed vigorously with 2 ml hexane–ethylacetate

(1 : 1) in a reciprocal shaker for 30 min and then centri-

fuged at 2500 rpm for 10 min. Next, 1.5 ml of the super-

natant was evaporated to dryness. The extraction residue

was reconstituted in 500 ml of 90% acetonitrile solution,

and aliquots of 35 ml were injected into a Lachrom D-

7000 series high-performance liquid chromatography

(HPLC) system consisting of a degasser (L-7610), pump

(L-7100), programmable autosampler (L-7250), column

oven (L-7300), and UV-vis detector (L-7420) (Hitachi

High-Technologies Corporation, Tokyo, Japan). Chroma-

tographic separation was achieved using a Capcell Pak

UG120, S5, column (4.6 mm i.d.� 250 mm) with a Guard

cartridge Capsell UG120, S5 (4.0 mm i.d.� 20 mm) (5 mm

particle size, C18; Shiseido Company Limited, Tokyo,

Japan). Elution was performed using a 15-min linear

gradient from 40 to 95% (v/v) of acetonitrile. The mobile

phase consisted of 95% acetonitrile held for 5 min, and

then 40% acetonitrile held for 15 min. UV detection was

performed at 227 nm. Ethanol, ethyl acetate, hexane, and

acetonitrile were purchased from Wako Pure Chemical

Industries. For pharmacokinetics calculations, 30 mg/kg of

paclitaxel was administered 1 h after the administration

of 5 mg/kg of HuIgG or bevacizumab in the MX-1 model.

Mice were killed 5 min, 1, 2, 4, 12, 18, 24, or 48 h after

the paclitaxel administration. Blood, tumor, and liver

were treated and paclitaxel concentration was measured

by HPLC as described above. The mean concentration at

each time point was used because of the nonserial blood

sampling in this study. Pharmacokinetic parameters were
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calculated with the Watson software (Thermo Fisher

Scientific Inc., Massachusetts, USA) using the model-

independent calculation method. The apparent terminal

half-life (T1/2) was calculated as 0.693/k.

Twenty-two days after the A549 tumor inoculation,

20 mg/kg of paclitaxel was administered 1 h after the

administration of 5 mg/kg of HuIgG or bevacizumab.

Mice were killed 48 h after the paclitaxel administration.

Paclitaxel concentration in the blood, tumor, and liver was

analyzed by HPLC.

Statistical analysis

Statistical analysis for the evaluation of the antitumor

activity and concentration of paclitaxel was performed

using the Wilcoxon test (SAS preclinical package, SAS

Institute, Inc., Tokyo, Japan). Differences were consid-

ered to be significant at Pr 0.05. A two-way analysis of

variance was used to determine the differences in

vascular permeability.

Results
Antitumor activity of bevacizumab as monotherapy

and in combination therapy with paclitaxel

We examined the antitumor activity of bevacizumab as

monotherapy in an MX-1 human breast cancer xenograft

model. Bevacizumab at doses of 1.25, 5, or 20 mg/kg or

HuIgG at 20 mg/kg as the control was administered.

Bevacizumab showed significant antitumor activity at

doses of 5 and 20 mg/kg (Pr 0.05, Fig. 1a). There was no

significant decrease in body weight – an indicator of

toxicity – during the treatment (Fig. 1b). The percentage

of tumor growth inhibition after 3 weeks of administra-

tion of bevacizumab at 1.25, 5, or 20 mg/kg was 22, 64,

and 61%, respectively.

We also evaluated the antitumor activity of bevacizumab

in combination with paclitaxel in the same MX-1 tumor

xenograft model. Paclitaxel and bevacizumab at the doses

of 20 and 5 mg/kg, respectively were administered once

a week for 3 weeks. On day 22, there were statistically

significant differences in tumor volume between the

control and the groups treated with paclitaxel, bevacizu-

mab, and paclitaxel plus bevacizumab. Both paclitaxel

and bevacizumab significantly inhibited tumor growth

(Fig. 2a). In the MX-1 model, tumor volume percent

change against the control in the paclitaxel and bevaci-

zumab groups was 9.02 and 37.5%, respectively. Using

these values to calculate percent change in the combina-

tion results in a change of 3.38%. However, in practice the

tumor volume percent change in the combination group

was – 4.32%, and thus 7.70% lower than the calculated

change. Hence, paclitaxel and bevacizumab in combina-

tion showed potent activity, more than merely additive

and with no reduction in body weight. There were no

significant decreases in body weight on day 22 compared

with day 1 in any of the groups (Fig. 2b). We also

examined the antitumor activity of bevacizumab 5 mg/kg

in combination with paclitaxel 30 mg/kg. Tumor growth

(Fig. 2c) was delayed because the potent efficacy of

the combination resulted in tumor volume regression.

The time required for tumor volume to reach 1000 mm3

in the control, bevacizumab 5 mg/kg alone, paclitaxel

30 mg/kg alone, and paclitaxel plus bevacizumab combina-

tion group was 11.3, 17.0, 53.1, and 84.9 days, respectively.

The difference in time between bevacizumab alone and

paclitaxel plus bevacizumab combination was 67.9 days,

longer than that between the control group and paclitaxel

alone (41.8 days). The results indicate that bevacizumab

inhibited tumor growth in combination with paclitaxel at

20 mg/kg and 30 mg/kg.

Increase of paclitaxel concentration in tumor tissues

by bevacizumab

To investigate the mechanism of the synergistic activity

of paclitaxel plus bevacizumab combination therapy,

we measured paclitaxel concentration in the tumor by

HPLC. First, we compared the antitumor activity of

Fig. 1
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Antitumor activity of bevacizumab (BV) in the MX-1 human breast
cancer xenograft model. Tumor volume change (a) and body weight
change (b) were shown. Treatment was started 14 days after the tumor
inoculation. Mice were randomly divided into four groups of six mice.
Data points are mean plus standard deviation of tumor volume (mm3).
*: control (HuIgG 20 mg/kg), ~: BV 1.25 mg/kg, ’: BV 5 mg/kg,
K: BV 20 mg/kg. Asterisks indicate statistically significant differences.
*Pr0.05 versus control group by Wilcoxon test.

Bevacizumab improves the delivery and efficacy of paclitaxel Yanagisawa et al. 689

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



paclitaxel alone with that of the combination therapy of

paclitaxel and bevacizumab in the MX-1 model (Fig. 3a).

Tumor volume in the groups treated with paclitaxel alone

at 10, 30, 60, and 100 mg/kg on day 22 showed dose-

dependent tumor growth inhibition. The antitumor activity

of 30 mg/kg paclitaxel in combination with 5 mg/kg bevaci-

zumab was comparable with that of paclitaxel alone at

both 60 and 100 mg/kg.

The concentration of paclitaxel in the tumor in the mice

treated with paclitaxel 30 mg/kg plus bevacizumab 5 mg/kg

was 5.75 ± 0.31mg/g of tissue and was significantly higher

than in the tumor treated with paclitaxel 30 mg/kg alone

(4.00 ± 0.85mg/g of tissue) 48 h after the paclitaxel

injection in the MX-1 model (P = 0.0022, Fig. 3b). The

paclitaxel concentration in the tumor treated with

paclitaxel 30 mg/kg plus bevacizumab 5 mg/kg was equi-

valent to that in the tumor treated with 100 mg/kg of

paclitaxel. The paclitaxel levels correspond to the degree

of antitumor activity of paclitaxel alone and pacli-

taxel plus bevacizumab. In contrast to the tumor, no

remarkable differences were observed for paclitaxel con-

centration in the plasma or liver between the paclitaxel

30 mg/kg plus bevacizumab 5 mg/kg group and the

paclitaxel 30 mg/kg group. Maximum drug concentration

(Cmax) and T1/2 values were calculated from the mean

values of paclitaxel concentration in each group (Table 1).

The maximum drug concentration time (Tmax) of pacli-

taxel in the plasma, tumor, and liver were 5 min, 2 h and

5 min, respectively. After paclitaxel injection, the paclitaxel

concentration was at the lower limit of quantitation in the

plasma at 12 h or later and in the liver at 18 h or later.

We also examined the effect of bevacizumab on paclitaxel

concentration in the human lung cancer xenograft model,

A549, and again found an increase in paclitaxel concen-

tration, further showing the potent antitumor activity of

the combination of paclitaxel and bevacizumab (Fig. 4a).

Paclitaxel concentrations in the tumor treated with pacli-

taxel 20 mg/kg plus bevacizumab 5 mg/kg were significantly

higher than those treated with paclitaxel alone, as in the

MX-1 model (Fig. 4b).

Decrease in the vascular permeability of tumor

tissues caused by bevacizumab

Next, we examined the decrease in the vascular

permeability of the tumor caused by bevacizumab.

A tumor treated with bevacizumab was collected on days
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2, 5, and 8. The vascular permeability in the tumor was

evaluated by the difference between the area with CD31-

positive staining and the area with FITC–lectin-positive

staining in adjacent tissue sections. Typical images from

immunohistochemical staining and automated image

processing using the analysis software Win ROOF are

shown in Fig. 5. Bevacizumab showed a significant

decrease in the vascular permeability of tumor (Table 2).

The ratio of the vascular permeability of the tumor

treated with bevacizumab to the control tumor reached

50% by day 5.

Effect of bevacizumab or paclitaxel plus bevacizumab

on microvessel density

We examined the effect of bevacizumab on MVD in the

tumor of the MX-1 xenograft model by immunohisto-

chemical staining for CD31. MVD on day 5 in the tumor

of the bevacizumab alone group was signi-

ficantly lower than in the control group (Fig. 6), but

a further MVD decrease was shown by the paclitaxel plus

bevacizumab group. MVD in the paclitaxel alone group

also did not change significantly compared with that of

the control group (data not shown).

Discussion
In a phase III trial (E2100), bevacizumab in combination

with paclitaxel significantly prolonged progression-free

survival and increased the objective response rate compared

with paclitaxel alone in patients with metastatic breast

cancer [7]. In this preclinical study, we also showed the

synergistic antitumor activity and tumor growth delay

effect of bevacizumab in combination with paclitaxel in an

MX-1 breast cancer xenograft model and investigated the

mechanisms of this synergism.

Table 1 Cmax and T1/2 of paclitaxel in paclitaxel alone or paclitaxel plus bevacizumab groups in a MX-1 xenograft model

Cmax (mg/ml) Cmax (mg/g tissue) T1/2 (h)

Administration Plasma Tumor Liver Plasma Tumor Liver

Paclitaxel 30 mg/kg + HuIgG 5 mg/kg 60.4 12.9 201 0.952 39.0 1.66
Paclitaxel 30 mg/kg + bevacizumab 5 mg/kg 70.0 12.9 226 0.834 68.6 1.46
D% 16 0 12 – 12 76 – 12

Paclitaxel was administered intravenously 1 h after HuIgG or bevacizumab was administered intraperitoneally. Mice were killed within 5 min to 48 h after the administration
of paclitaxel. Blood, tumor, and liver were collected from each mouse and paclitaxel concentration was analyzed by high-performance liquid chromatography. Cmax or T1/2

was calculated from the average of each group (n = 6/group).
HuIgG, human immunoglobulin G.
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Mice were randomly allocated to groups (n = 6/group). Bars: mean plus standard deviation of tumor volume (mm3) on day 22. Tumor volume of the
control group on day 1 in Experiments 1 and 2 was 185 ± 50 and 192 ± 77 mm3, respectively. Tumor volume of the treatment group on day 1
was equivalent to the volumes for the control groups. (b) Concentration of PTX in the tumor. Mice were randomly allocated to four groups of six mice.
PTX was administered intravenously 1 h after HuIgG or BV was administered intraperitoneally. Mice were killed 48 h after the administration of PTX.
The tumor was collected from each mouse and the PTX concentration was analyzed by high-performance liquid chromatography. *Pr0.05 versus
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Using the model, we examined tumor levels of paclitaxel

after the treatment with this agent to investigate the

effect of bevacizumab on tumor in combination chemo-

therapy. VEGF has been reported to increase vascular

permeability and to elevate the interstitial fluid pressure

(IFP) in tumor. Theoretically, the delivery rate of low-

molecular weight chemotherapeutic agents is reduced

in tumor as a result of an increase in IFP, and as

bevacizumab reduces the IFP, the delivery of the

chemotherapeutic agents into the tumor is increased

[5]. Indeed, Wildiers et al. [11] has reported that A4.6.1

showed a tendency to increase the tumor levels of CPT-

11 in the human colorectal cancer xenograft model.

Dickson et al. [12] also showed that bevacizumab induced

increases in the tumor levels of topotecan and etoposide

in the human neuroblastoma xenograft models. In this

study, bevacizumab treatment significantly increased the

concentration of paclitaxel in the tumor compared with

the tumors treated with human IgG. According to the

elevation of paclitaxel concentration in the tumor, the

degree of antitumor activity of paclitaxel at 30 mg/kg

administered in combination with bevacizumab was

equivalent to that of 60 or 100 mg/kg monotherapy.

Therefore, in the MX-1 model, the synergistic antitumor

activity of paclitaxel plus bevacizumab may be explained

by the improved delivery of paclitaxel into tumor. The

increase in the paclitaxel concentration of the tumor with

bevacizumab was also observed in A549, in which potent

efficacy was observed with the combination of paclitaxel

and bevacizumab, and therefore, this mechanism does not

seem to occur only in the MX-1 model.

The delivery of paclitaxel into the plasma or liver did not

seem to be altered by bevacizumab administration. There-

fore, VEGF produced by MX-1 tumor cells would affect

the vascular permeability and the delivery of paclitaxel

into the tumor locally but not systemically. The following

actions reported for bevacizumab may also help us to

understand the mechanism of synergism between bev-

acizumab and chemotherapeutic agents: blood vessel

normalization [9], vascular permeability downregulation

[5], and interstitial pressure decrease [5,13,14]. In this

study, we investigated the change in vascular perme-

ability in tumor tissues as one of the parameters of blood

vessel normalization by bevacizumab treatment and found

that bevacizumab significantly decreased the perme-

ability of the MX-1 tumor. This is first report that shows

both increased paclitaxel concentration and improved

permeability in the tumor by bevacizumab in the breast

cancer xenograft model that also exhibits synergistic

antitumor activity of bevacizumab in combination with

paclitaxel. We attempted to measure the change in vascular

flow by ultrasonic imaging and in IFP using the wick-

in-needle technique [15] in the same MX-1 tumor.

Unfortunately, at present, we have not established an

appropriate evaluation system. No significant evidence was

seen regarding causality between the decrease in vascular

permeability and the increase in drug delivery. VEGF

has been reported to block vessel maturation such as

pericyte coverage [16,17], and thus examination of vessel

maturity is important in the investigation of vessel

normalization by bevacizumab. However, in this study, we

did not explore vessel maturation to clarify the mechanism

Fig. 4
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of paclitaxel concentration increase in the tumor because

the increase in paclitaxel concentration in the tumor

was recognized 49 h after bevacizumab treatment (48 h

after paclitaxel treatment), whereas we assume the time

for vessel maturation is longer than 49 h. Further inves-

tigation into the mechanisms is required to clarify the

synergism.

Paclitaxel has been shown to reduce MVD in tumor tissue

[18]. Therefore, we examined the possibility that

paclitaxel would reduce MVD and exert synergistic

effects with the anti-angiogenic activity of bevacizumab.

In the MX-1 model, paclitaxel did not significantly

reduce MVD in the tumor and showed no signifi-

cant augmentation of the anti-angiogenic activity of be-

vacizumab. These findings suggest that the mechanisms

of the synergistic antitumor activity observed in the MX-

1 model are not related to the additional reduction of

MVD by the combination therapy.

In this study, we showed the synergistic antitumor activity

of bevacizumab with paclitaxel in a breast cancer xenograft

model. The improved delivery of paclitaxel into the tumor

helps to explain the mechanism of the synergistic effects of

the combination of bevacizumab and paclitaxel. Further

studies to clarify the mechanism are needed.

Fig. 5

Control (HuIgG 5 mg/kg) Bevacizumab (5 mg/kg)

FITC–lectin

CD31

Permeability images

Immunohistochemical analysis of fluorescein isothiocyanate (FITC)–lectin and CD31. Mice were randomly divided into six groups of four mice.
HuIgG or bevacizumab was administered intraperitoneally on day 1. Mice were killed on day 2, day 5, or day 8. The tumor tissues were collected from
each mouse and the permeability in the tumor was determined from the difference between the area with CD31 positive staining and the area
showing FITC–lectin-positive staining in adjacent tissue sections. The calculation of permeability was performed automatically by the imaging
analysis software Win ROOF. Green area is FITC-lectin-positive staining and red area is CD31-positive staining in permeability images.

Table 2 Effect of bevacizumab on vascular permeability in MX-1
tumor tissue

Permeability (%)

Administration Day 2 Day 5 Day 8 P value

Control (HuIgG 5 mg/kg) 3.05 ± 1.65 3.65 ± 1.37 2.87 ± 1.24 —
Bevacizumab 5 mg/kg 2.25 ± 1.05 1.80 ± 1.18 1.80 ± 0.94 0.0315

Statistical analysis of the difference between the control and the bevacizumab
group was performed using a two-way analysis of variance.
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Effect of bevacizumab (BV) or paclitaxel (PTX) plus BV on microvessel
density (MVD). Mice were randomly allocated to groups (n = 4/group).
PTX vehicle or PTX was administered intravenously on day 1. HuIgG
5 mg/kg (control) or BV 5 mg/kg was administered intraperitoneally on
day 1. Mice were killed on day 5. The tumor tissues were collected from
each mouse and the MVD was evaluated. *P = 0.05 versus control by
the Wilcoxon test. NS, not significant.
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