
JB Commentary

Is vasohibin-1 for more than
angiogenesis inhibition?
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Angiogenesis, a formation of neo-vessels from pre-
existing ones, is regulated by the local balance between
its stimulators and inhibitors. Vasohibin-1 (VASH1) was
originally identified as an endothelium-derived vascular
endothelial growth factor (VEGF)-inducible angiogenesis
inhibitor that acts in a negative feedback manner. The
expression of VASH1 has been shown in endothelial
cells (ECs) in both physiological and pathological condi-
tions associated with angiogenesis. However, recent
reports indicate that VASH1 is expressed not only in
ECs but also in other cell types including haematopoietic
cells. The function of VASH1 may not be restricted to
angiogenesis inhibition.
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Angiogenesis is defined as a formation of neo-vessels
from pre-existing ones. The body contains a number of
angiogenesis stimulators and inhibitors, and the local
balance between those factors regulates this process of
neo-vessel formation (1). The majority of angiogenesis
inhibitors are extrinsic to the vasculature. However,
endothelial cells (ECs) themselves have been found to
produce intrinsic angiogenesis inhibitors.

Vasohibin-1 (VASH1) has been isolated from vascu-
lar endothelial growth factor (VEGF)-inducible genes
in ECs that inhibits migration and proliferation of ECs
in culture, and exhibits anti-angiogenic activity in vivo
(2) (Fig. 1). The expression of VASH1 in ECs is

induced not only by VEGF but also by fibroblast
growth factor 2 (FGF-2), another potent angiogenic
factor (2, 3). Thus, VASH1 is thought to be a
negative-feedback regulator of angiogenesis. One alter-
native splicing form of VASH1 lacking exons 5�8 is
present in humans (3, 4). Immunohistochemical ana-
lysis revealed that VASH1 protein is shown selectively
in ECs in the developing human or mouse embryo,
reduced expression in the post-neonate, but appears
in ECs at the site of angiogenesis (5). Analysis of the
spatiotemporal expression and function of VASH1
during angiogenesis revealed that VASH1 is expressed
not in ECs at the sprouting front but in ECs of newly
formed blood vessels behind the sprouting front where
angiogenesis terminates (6). In addition, VASH1 (�/
�) mice contain numerous immature microvessels in
the area where angiogenesis should be terminated (6).
Thus, the principal function of endogenous VASH1 is
thought to terminate angiogenesis.

The expression of VASH1 is evident in various
pathological conditions including cancers (7�10), ath-
erosclerosis (11), age-dependent macular degeneration
(AMD) (12), diabetic retinopathy (13) and so forth.
Patients with active AMD tend to have a lower
VASH1-to-VEGF mRNA ratio, whereas those with
the inactive disease have a higher VASH1-to-VEGF
mRNA ratio (12). Lu et al. (14) recently reported the
relationship between VASH1 and the enhancer of
Zeste homologue 2 (EZH2), a member of the poly-
comb group (PcG) proteins. When EZH2 is expressed
in ovarian cancers, EZH2 downregulates VASH1
expression by the methylation of VASH1 promoter,
and that enhances tumour angiogenesis. These obser-
vations suggest that the level of VASH1 expression in
fluences the clinical course of diseases with
pathological angiogenesis.

Vascular development and haematopoiesis are clo-
sely related, as ECs and haematopoietic cells (HCs)
arise from a common progenitor in embryo.
Moreover, several molecules such as VEGF and
erythropoietin are commonly utilized both in vascular
development and haematopoiesis. Recently, Naito
et al. found that the expression of VASH1 mRNA in
adult bone marrow (BM) was evident in the
steady-state haematopoietic stem cells (HSCs), a
minor fraction in BM, but not in other fractions
including haematopoietic progenitors (HPs) or
mature HCs (15). However, interestingly, VASH1 ex-
pression was induced in HPs but not in HSCs during
the recovery from BM ablation (15). In addition,
knockdown of the VASH1 gene enhanced proliferation
of VASH1þ cells from leukaemic cell lines (15). During
the recovery from BM ablation, HPs need to prolifer-
ate, but their cell division needs to be halted when
sufficient mature HCs are generated. The mechanism
responsible for this negative regulation has thus far
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eluded identification. Observations by Naito et al. raise
the possibility that VASH1 might be one of the nega-
tive regulators acting at the final stage of acute recov-
ery following BM ablation (Fig. 1).

The accumulating information indicates that the
range of VASH1 expression is more extensive than
the original concept. Nimmagadda et al. (16) reported
that VASH1 is expressed in a wide range of tissues and
organs in the chicken embryo. Kishlyansky et al. (17)
reported that VASH1 is expressed in striated muscles
in the adult rat (Fig. 1). Apparently, the entire role of
VASH1 needs to be determined in the future analysis.
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Fig. 1 VASH1 is originally identified as an endothelium-derived

angiogenesis inhibitor that acts in a negative feedback manner.

However, recent reports indicate that VASH1 is expressed
in other cell types including BM cells and striated muscles.
The entire function of VASH1 needs to be determined.
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