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Sir,
Wehave read with great interest the article by Bozec et al (2008).

In their study, they evaluated on an orthotopic xenograft model,
the antitumour efficacy of bevacizumab, erlotinib and irradiation,
alone and in combination, on a vascular endothelial growth factor
(VEGF) -secreting human head and neck tumour cell line (CAL33).
They reported a significant primary tumour mass decrease with
drug association but not with bevacizumab alone. And the authors
concluded that the efficacy of the combination of bevacizumab,
erlotinib and RT might be of clinical importance in the manage-
ment of head and neck cancer patients.

This work prompted us to analyse the murine model pertinence.
We tested human endothelial cell proliferation in the presence of

murine or human VEGF. We noticed a characteristic bell-shaped
dose–response curve for both human and murine VEGF in the
absence of bevacizumab (Figure 1). In the presence of the most
efficient concentration of VEGF (12.5mgml 1), we observed a
difference of bevacizumab inhibition between murine and human
VEGF-induced proliferation (Figure 2). The endothelial cell
proliferation with human VEGF was more inhibited when
compared with murine VEGF (with 35 vs 17% of decrease).

Several reasons can explain the inefficacy of bevacizumab when
tested alone to inhibit human tumour progression in a xenograft
mice model: (i) increasing evidences (Liang et al, 2006; Yu et al,
2008) show that bevacizumab fails to neutralise efficiently murine
VEGF because of a weak interaction; (ii) VEGF in sufficient
amounts to promote tumour angiogenesis originates from various
host cells in the body such as platelets, muscle cells, tumour-
associated stromal cells, and in scar (Kerbel, 2008); (iii) murine
VEGF is efficient enough to promote human cell growth.

In our opinion, animal models should not be used to conclude
on theclinical pertinence of bevacizumab, unless animals express a
humanised form of VEGF (Gerber et al, 2007).
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Figure 1 Endothelial cell proliferation assay: HUVECs (human umbilical
vein endothelial cells) were incubated with increasing concentrations of
h-VEGF (human) or m-VEGF (murine).
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Figure 2 Endothelial cell proliferation assay: HUVECs (human umbilical
veinous endothelial cells) were incubated with h-VEGF or m-VEGF
(12.5 mgml 1), without and with Bevacizumab.
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TUMOR AND NON-TUMOR LIVER ANGIOGENESISISTRACED AND EVALUATED
BY HEPATIC ARTERIAL ULTRASOUND IN MURINE MODELS
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Abstract—We studied the relationships between hepatic and mesenter ic mean blood-flow velocities (mBFVs)
measured by ultrasound imaging and (1) downstream tumor angiogenesis dur ing liver metastasis induced by
spleen injection of LS174 human colon cells overexpressing the antiangiogenic Netr in4 (LS174-NT4) or not
(LS174-WT) and (2) downstream normal angiogenesis dur ing hepatic regeneration after 50% hepatectomy. L iver
volume and mBFVsweremeasured beforeand after surgery, at day 30 in thefirst model and at days2, 7 and 16 in
the second model. LS174-NT-4 vs. LS174-WT mice presented fewer metastases (25% vs. 90%, p , 0.001) and
decreased hepatic mBFVs (16.5 ± 0.8 vs. 21.8 ± 1.4 cm s2 1, p , 0.01), without difference in mesenter ic mBFVs.
After partial hepatectomy, hepatic and mesenter ic mBFVs increased at day 7, from 12.4 ± 1.7 and 11.8 ± 2.6 to
19.1 ± 1.8 and 17.5 ± 2.4 cm s2 1, respectively, (p , 0.01) then returned to baseline as liver volume. Duplex Doppler
ultrasonography reliably assesses normal or tumor angiogenesis and may providefollow-up functional evaluation.
(E-mail: philippe.bonnin@lrb.aphp.fr ) Ó 2012 Wor ld Federation for Ultrasound in Medicine & Biology.

Key Words: Ultrasonography, L iver, Metastasis, Angiogenesis, Mice, L iver regeneration.

INTRODUCTION

The liver is the most common site of colorectal metas-
tasis. Approximately 25% of patients with colorectal
cancer will present with synchronous hepatic lesions
and over half will ultimately develop liver metastasis
during the course of their disease (Jemal et al. 2008;
Leonard et al. 2005; Stangl et al. 1994). Patients with
a small number of isolated, organ-confined metastases
can expect prolonged survival or even cure by partial
hepatic resection (Fortner et al. 1984; Scheele et al.
1995; Tomlinson et al. 2007).

To our knowledge, no duplex Doppler ultrasonog-
raphy or microvascular density analysis have been tested
to detect or quantify activeangiogenesis in specific asso-
ciation with liver metastasis (Cianchi et al. 2002;

Nanashima et al. 1998; Rajaganeshan et al. 2007).
Moreover, duplex Doppler ultrasonography has been
proposed to evaluate drug effects after only one course
of anticancer treatment (Lassau et al. 2006). This infor-
mation is important to determinewhether or not achange
in treatment regimen is needed. Determining the most
appropriatestrategy isnow oneof themost difficult prob-
lems to solve regarding liver metastases from colorectal
cancer (Van Cutsem et al. 2010) becauseseveral alternate
options including two-step strategy (Adam et al. 2000;
Wicherts et al. 2008) or preoperative portal vein
embolization are now available (Covey et al. 2008;
Elias et al. 2002). In parallel, the potential effects of
antiangiogenic therapy on hepatic parenchyma must
also be included as a part of the comparison between
the different treatment procedures (Wicherts et al.
2011). However, the effects of antiangiogenic therapy
on liver regeneration are still unknown because clinical
studies have led to inconclusive results (Aussilhou et al.
2009; Zorzi et al. 2008).
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