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Clinical studies have provided ample evidence that high (either systemic or local) levels of vascular endothelial
growth factor (VEGF) are associated with several pathophysiological disorders, including hemangiomas. To
investigate whether elevated VEGF expression could directly affect these disorders, we created a transgenic
(Tg) rabbit model with increased hepatic expression of the human VEGF165 transgene under the control of the
human a-antitrypsin promoter. Tg rabbits exhibited marked hepatomegaly, with livers 2.5-fold heavier than
those of control rabbits. Histological analysis revealed that the livers of Tg rabbits showed prominent dilation of
the sinusoids and formed various-sized blood vessel networks, a feature of diffuse hemangiomas. Immuno-
histochemical staining revealed that the hepatocytes produced VEGF165, whereas plasma VEGF165 was not
detected. Furthermore, Tg rabbits suffered from hemolytic anemia, thrombocytopenia and splenomegaly, which
was associated with marked extramedullary hematopoiesis. The manifestations of Tg rabbits mimic many of the
features of hemangiomatous disorders in humans such as the Kasabach–Merritt syndrome, and therefore this
model may be potentially useful for the study of the pathogenesis and complications of hemangiomas as well
as the investigation of angiogenesis inhibitors.
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Abnormal angiogenesis is involved in many
pathophysiological processes. Vascular endothelial
growth factor (VEGF), also known as vascular
permeability factor, is one of the most important
endothelial cell (EC)-specific mitogen and angio-
genesis inducer.1 VEGF mRNA undergoes alterna-
tive splicing events that generate four different
homodimeric glycoproteins designated as VEGF121,
VEGF165, VEGF189 and VEGF206. VEGF121 is a non-
heparin-binding acidic protein, which is freely
diffusible, whereas the longer forms, VEGF189 or
VEGF206, are highly basic proteins tightly bound to
extracellular heparin-containing proteoglycans.
However, VEGF165, which has intermediate proper-
ties, is the predominant isoform and has potent
biological activity.1,2 The biological effects of VEGF

are mediated by two tyrosine kinase receptors,
VEGFR-1 and VEGFR-2.1,2

VEGF is essential for embryogenesis, wound
healing and corpus luteum formation and even
deletion of a single allele of the VEGF gene results
in embryonic lethality in VEGF-deficient mice.3,4

Accumulating evidence has revealed that VEGF
plays important roles in pathophysiological condi-
tions with neovascularization, and that upregulation
of VEGF expression may be associated with heman-
giomas,5,6 diabetic retinopathy7 and nephropathy,8,9

atherosclerosis10–12 and rheumatoid arthritis.13 In
addition, VEGF is involved in the proliferation of
several types of tumor cells and the administration
of monoclonal antibodies (mAbs) against VEGF
suppressed the growth of human tumors implanted
into nude mice.14 In diabetic retinopathy, hypoxia
present in peripheral vessels of diabetic patients
may induce local expression of VEGF in the retina,
which results in abnormal angiogenesis and sub-
sequently leads to retinal detachment, hemorrhage
and blindness. One study demonstrated that over-
expression of VEGF in the retina of transgenic (Tg)
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mice is sufficient to cause intraretinal and subretinal
neovascularization.15 On the other hand, clinical
studies also revealed that high plasma levels of
VEGF were associated with rheumatoid arthritis,13

hemangioma5,6 and anemia.16 However, it is un-
known whether the increased VEGF in the plasma in
these patients is causative or a consequence, or both
of these disorders.

These lines of evidence prompted us to generate a
Tg rabbit model to study the specific pathological
consequences of chronic VEGF overexpression in
the liver or/and blood in vivo. Rabbits were selected
for this undertaking because of their usefulness in
the study of atherosclerosis,17 diabetes mellitus18

and arthritis,19 and also because our laboratory has
been using Tg rabbits to investigate these diseases.
In addition, the large size of the eyeballs of rabbits
may facilitate retinal studies, such as studies of
diabetic retinopathy. To generate Tg rabbits with
high levels of VEGF, we chose to use the VEGF165

isoform under the control of a hepatic-specific
promoter (a-antitrypsin promoter). Previous studies
using cultured cells showed that at least a fraction of
VEGF165 may be released from the cellular surface.20

We envisioned that hepatic overexpression of
VEGF165 in Tg rabbits may result in two possible
pathological events: (1) increased local hepatic
expression of VEGF165 may cause vascular malfor-
mations in the livers of Tg rabbits or (2) Tg rabbits
may have elevated plasma levels of VEGF165, so that
we could possibly investigate the cause-and-effect
relationship between VEGF and pathological states
such as atherosclerosis. In this study, we characteri-
zed Tg rabbits and demonstrated that hepatically
expressed VEGF165 was exclusively bound to the
extracellular matrix, and thereby directly induced
hemangiomatosis. Furthermore, these Tg rabbits
developed many of the features of the Kasabach–
Merritt syndrome, including thrombocytopenia,
anemia and splenomegaly.

Materials and methods

Generation of Tg Rabbits

Tg rabbits were generated by the methods described
previously.17 In this study, Japanese White (JW:kbt)
rabbits (Biotek Co., Saga, Japan) were used and

zygotes were injected with a DNA construct con-
sisting of human VEGF165 cDNA (Genbank No.
NM_003376) under the control of a hepatic promo-
ter, the human a-antitrypsin promoter (Figure 1).21

Rabbits were housed individually in metal cages in a
room maintained at constant temperature (24721C)
and humidity (55715%). The experimental proto-
col and design were approved by the Saga Uni-
versity Animal Experimentation Committee and
performed according to the Saga University Guide-
lines for Animal Experimentation. The presence of
the transgene in offspring was examined by South-
ern blot analysis. Hybridization was performed with
a 32P-labeled hVEGF cDNA probe synthesized by
using a Prime-It II random primer labeling kit.22

Northern Blotting and Reverse
Transcriptase-Polymerase Chain
Reaction Analysis

Total RNA from various tissues was rapidly isolated
using Trizol reagent (Invitrogen, CA, USA). RNA
(10 mg) was then subjected to electrophoresis in a
1.2% agarose gel and transferred to a Nytran nylon
membrane. The membrane was hybridized in turn
with the 32P-labeled hVEGF cDNA probe described
above and then rehybridized with a b-actin cDNA
probe as an internal standard. Total RNA was
reverse-transcriptase into cDNA by using Invitrogen
reverse transcription reagents and real-time reverse
transcriptase-polymerase chain reaction (RT-PCR)
(DNA Engine Option; MJ Research, Tokyo, Japan)
was performed using a DyNAmo SYBR Green qPCR
kit (Finnzymes) according to the manufacturer’s
instructions.19 The specific primer for hVEGF was:
50-GGC AGA ATC ATC ACG AAG-30 and 50-CAG
GAT GGC TTG AAG ATG-30.

Histological Examinations and Immunohistochemistry

For morphological analysis, Tg and littermate con-
trol rabbits were killed and the liver, kidney, spleen,
heart, lung, pancreas and bone marrow were
removed and fixed in a 10% neutral buffed formalin
solution. These tissues were embedded in paraffin
and cut in 4-mm sections and stained with hematox-
ylin and eosin (H–E) and Elastic van Gieson (EVG)

Figure 1 Schematic illustration of the Tg construct. An AAT-hVEGF165 construct containing the human a1-antitrypsin (AAT) promoter,
rabbit b-globin intron and rabbit b-globin poly A signal was used for microinjection.
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for light microscopic examination. MAbs against
human VEGF (1:100) (NeoMarkers, CA, USA), a-
smooth muscle actin (a-SMA) (1:200) (Dako Cor-
poration, Carpinteria, CA, USA) and CD31 (1:100)
(Dako) were used. Immunohistochemistry was per-
formed with the Dako EnVision system following
the manufacturer’s instructions.

Electron Microscopy

A small piece of liver was fixed in 2.5% glutaralde-
hyde and postfixed in 1% osmium tetraoxide using
a standard protocol. Ultrathin sections were doubly
stained with uranyl acetate and lead citrate, and
were observed under an JEM-100CX electron micro-
scope as described previously.23

Hematological Analysis

Blood was collected from control and Tg rabbits at
the ages of 14 and 20 weeks. The number of red
blood cells (RBCs), white blood cells (WBCs) and
platelets was counted using an automated hemato-
logy analyzer Sysmex K-4500 (Sysmex Co., Kobe,
Japan) and hematocrits (Ht) were determined with
capillary tubes centrifuged at 10 000 r.p.m. for 5min.
The number of reticulocytes was counted by flow
cytometry using an automated reticulocyte analyzer
Sysmex R-3500 (Sysmex). Hemoglobin (Hb) con-
tents were measured using Hb analysis kits (Wako
Purechemical, Osaka, Japan). Mean corpuscular
volume (MCV), mean corpuscular hemoglobin
(MCH) and mean corpuscular hemoglobin concen-
tration (MCHC) were calculated and are shown in
Table 1. The plasma iron and total iron binding
capacity (TIBC) were measured by the nitoroso-
PSAP method using an autoanalyzer Hitachi 7170
(Hitachi High-Technologies Co., Tokyo, Japan).
Smear samples of peripheral blood were examined

after Giemsa staining. Abnormalities of RBCs in Tg
rabbits were investigated under a scanning electron
microscope.24 The cellularity of bone marrow was
determined using the Lumina-Vision image analysis
system (Mitani Co., Tokyo, Japan) and megakaryo-
cytes were calculated by counting 10 high-power
field (HPF) at random.

Surgical Removal of the Hepatic Hemangiomas

To investigate whether the surgical removal of the
hepatic hemangiomas was able to improve thrombo-
cytopenia and anemia in Tg rabbits (see below), we
excised B50% of the liver (with gross lesions) of Tg
rabbits at age of 6 months using the protocol
described by Yamaoka et al25 and monitored the
changes of blood platelets and RBC count.

Statistical Analysis

Results were expressed as the mean7s.e.m. Statis-
tical analysis was performed using either the
Student’s t-test when the F-value was equal or
Welch’s t-test when the F-value was not equal.
Po0.05 was considered statistically significant.

Results

A total of 1804 zygotes were microinjected and 137
pups were obtained. Among them, six pups were
found by Southern blot analysis to have the hVEGF
transgene integration. Two live founder Tg rabbits
(designated V58 and V112) were mated with non-Tg
rabbits to create and expand colonies. However, V58
Tg rabbits did not show detectable hVEGF RNA
expression in the liver and hepatic phenotype;
therefore, we used V112 F1 Tg rabbits for the current
study. Tg rabbits showed no obvious abnormal
phenotype and appeared healthy except for slightly
lower body weight compared with control litter-
mates (n¼ 6 for each group) after 12 weeks of age,
but the difference was not statistically significant.
Analysis of plasma by two hVEGF-specific ELISA
kits (Genzyme Techne Co., MN, USA and Pierce
Endogen, IL, USA) did not detect hVEGF (all values
were below the detection limit) in Tg rabbits,
suggesting that hVEGF165 was not released into the
circulation.

Northern Blotting and RT-PCR Analysis

Northern blotting analysis revealed that rabbit
endogenous VEGF was ubiquitously expressed in
multiple tissues (Figure 2a). Specific expression of
hVEGF165 (smaller than rabbit endogenous VEGF)
was detected only in the liver by Northern blotting
analysis, and the specificity of hepatic expression
was confirmed by real-time RT-PCR analysis using
hVEGF-specific primers (Figure 2b). hVEGF pro-

Table 1 Hematological analysis of VEGF transgenic rabbits

Cont (n¼6) Transgenic (n¼6)

RBC (104/ml) 646.5743.4 391.0734.8**
WBC (102/ml) 88.576.1 92.875.8
Platelet (104/ml) 46.974.0 21.274.6**
Reticulocyte (%) 23.371.0 65.375.5**
Ht (%) 44.772.8 26.771.3**
Hb (g/dl) 14.570.9 7.870.3**
MCV (m3) 69.270.8 65.771.4*
MCH (pg) 22.270.3 19.370.8*
MCHC (%) 32.770.2 29.570.6**
Fe (mg/dl) 196.3726.5 72.570.6**
TIBC (mg/dl) 280.5722.0 318.2723.0

Data are expressed as mean7s.e.m.
RBC, red blood cell; WBC, white blood cell; MCV, mean corpuscular
volume (MCV¼Ht/RBC� 1000); MCH, mean corpuscular hemoglobin
(MCV¼Hb/RBC� 1000); MCHC, mean corpuscular hemoglobin con-
centration (MHCH¼Hb/Ht� 100); TIBC, total iron binding capacity.
*Po0.05, **Po0.01 vs controls.
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teins were produced by hepatocytes in Tg rabbits,
as confirmed by immunohistochemical staining
(Figure 3).

Pathological Examinations

Liver
Rabbits from V112 Tg line were killed and examined
at 8, 16 and 24 weeks of age. The most pronounced
gross finding in Tg rabbits was that Tg rabbits had
enlarged livers and spleens compared to control
rabbits (Figure 4). These changes were not prominent
in young rabbits (8 weeks) but became visible in old
rabbits. The average weight of the livers in Tg rabbits

(24 weeks) was 2.5-fold heavier than that in control
rabbits (80.277.2 g in control vs 199.4722.7 g in Tg,
n¼ 5 for each group, Po0.01) (Figure 4a). The
surface of the liver was rough, and it consisted of
deep-red regions divided by whitish areas. The cut
surface after fixation showed many dilated vessels
separated by whitish spongy structures (Figure 4b).

Histological analysis revealed several pathological
changes in the livers of Tg rabbits. First, there were
numerous foci composing a melange of irregular and
various-sized vascular channels, including venous,
cavernous and capillary-size vessels (Figure 5b, c).
These malformed vessels were haphazardly scat-
tered throughout the whole liver. They were tortu-
ous and formed various-sized spaces filled with

Figure 2 Northern blotting analysis (a) and RT-PCR (b) of VEGF mRNA tissue distribution in Tg rabbits. Rehybridization of the
membrane with a b-actin probe showed that similar amounts of RNA had been loaded in each lane. Human VEGF expression was found
only in Tg rabbit liver. The specific expression of hVEGF was confirmed by real-time RT-PCR (b).
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erythrocytes. They were separated by relatively
scanty fibrous stroma in which capillaries or
trapped hepatocytes were present. The lumen was
lined by a layer of flattened ECs, beneath which
some spindle-shaped cells (presumably smooth
muscle cells, SMCs) were scattered (see below).
The liver plates, with dilated sinusoids and vessels,
were frequently hyperemic, suggesting that these
vessels contained a large amount of blood. The
lesions were not clearly demarcated; therefore, their
features were compatible with those of hepatic
angiomatosis or diffuse hemangioma26 (Figure 5b,
c). The second striking change in Tg rabbit livers
was the marked dilation of sinusoids of the liver
plates and they are connected with the central veins
(Figure 5d). Dilated sinuses were also lined by
fattened ECs, beneath which a-SMA-positive cells
were present (presumably SMCs or pericytes) but
they lacked elastin fibers (Figure 5d). Apart from
these vascular channels and dilated sinuses, the
hepatocytes showed focal degenerative changes, and
many hepatocytes had dropped out or disappeared
from the liver plates, and were replaced by amor-
phorous matrix or excessive edema (Figure 5e). In

addition, there was marked extramedullary hemato-
poiesis in the liver. In such areas, foci of erythroid
and myeloid precursors along with megakaryocytes
were dispersed (Figure 5f). The nature of the lining
ECs and SMCs was further investigated by immuno-
histochemical staining and electron microscopic
observation. As shown in Figure 6, the lining ECs
were positively stained by mAb CD31 and contained
Weibel-Palade bodies in the cytoplasm, whereas
SMCs were positive for a-SMA.

Spleen
The spleens of Tg rabbits were larger and heavier
than those of control rabbits (1.170.1 g in control vs
4.872 g in Tg, n¼ 5 for each group, Po0.01) (Figure
4c). Histological analysis showed that the enlarged
spleen of Tg rabbits was characterized by prominent
extramedullary hematopoiesis along with accumu-
lation of hemosiderin-containing macrophages (Fig-
ure 7, upper panel).

Bone marrow
Analysis of the bone marrow showed that Tg rabbits
had hypercellularity (32.876.2% in control vs
53.576.3% in Tg, n¼ 4 for each group, Po0.01)
(Figure 7, middle panel). Number of megakaryocytes
of Tg rabbits was significantly increased compared
to control rabbits: 4–11 (5.572.3/HPF in Tg) vs 0–3
(1.371.0/HPF in control).

Hematological Analysis

Since Tg rabbits exhibited the prominent extra-
medullary hematopoiesis in the liver and spleen, we
further performed hematological analysis. Tg rabbits
showed a significant decrease of RBC, Ht, Hb and
platelets compared to control rabbits, whereas the
WBC number was not changed (Table 1). The MC,
MCH and MCHC in Tg rabbits were significantly
lower than those in control rabbits (Table 1). These
hematological findings along with the hypercellu-
larity of bone marrow suggested that Tg rabbits
suffered from microcytic hypochromic anemia. The
number of reticulocytes in Tg rabbits was signifi-
cantly increased compared with that in control
rabbits (Table 1). Plasma iron levels in Tg rabbits
were significantly lower than those in control
rabbits (Table 1). There were no differences from
control rabbits in glucose, total protein, blood urea
nitrogen, creatinin, albumin, glutamic oxaloacetic
transaminase (GOT) and glutamic pyruvic trans-
aminase (GPT) (data not shown). Examinations of
peripheral blood revealed that there were many
deformed fragmented erythrocytes (Figure 7, bottom
panel).

To explore whether hepatic hemangiomatous
lesions were responsible for blood abnormalities
such as thrombocytopenia in Tg rabbits, we per-
formed partial hepatectomy and examined the
changes of platelets and RBCs after surgery. As

Figure 3 Immunohistochemical demonstration of hVEGF165 pro-
tein in the liver of a Tg rabbit. Note that hVEGF165 was expressed
by hepatocytes.
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shown in Figure 8, the surgical removal of the liver
lesions corrected the number of platelets of Tg
rabbits to the normal range while RBCs were not
significantly improved.

Discussion

Several lines of evidence have shown that VEGF
is upregulated in the hemangiomatous tissues of
humans.6,27 To examine whether VEGF alone
directly causes the formation of hemangiomas, we
generated and characterized Tg rabbits that over-
expressed human VEGF165 in the liver. We did
not detect any hVEGF165 in the plasma, suggesting
that VEGF165, like other longer VEGF189, 202 isoforms,

tightly binds to the extracellular matrix and func-
tions locally.

Immunohistochemical analysis revealed that
VEGF165 protein was expressed by hepatocytes and
possibly associated with heparin sulfate proteogly-
cans, which are abundantly present on the hepato-
cytes in the space of Disse and sinusoid ECs.
Increased local expression of VEGF165 resulted in
several pathological changes in the liver. The
hepatic sinusoids were markedly dilated and many
neovascular networks, including venous or caver-
nous vessels or capillaries, were formed, constitut-
ing the basis of the enlarged liver size in Tg rabbits.
The lining ECs along the expanded sinusoid and
deformed vessels were positive for CD31 mAb and
contained Weibel-Palade bodies, suggesting that

Figure 4 Macroscopic appearance of the liver and spleen. The weight of the livers of Tg rabbits was increased up to 3 times (a). After
formalin fixation, some spongiform lesions were noticed on the cut surface of the liver (b). The spleen was also larger in Tg rabbits than in
control rabbits (c).
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these cells are of EC lineage. Beneath these ECs,
spindle cells were positive for a-SMA, a marker for
SMCs and pericytes. This finding is also consistent
with the observations in Tg mice with conditional
expression of VEGF.28 The lumens of these blood
vessels were often hyperemic, suggesting that these
neo-vessels are connected to the circulation. Taken
together, these pathological findings indicated that
these malformed vascular structures were those of
angiomatosis or diffuse hemangiomas.26

A noteworthy finding in VEGF Tg rabbits was
the presence of hematological abnormalities and
splenomegaly. Tg rabbits showed decreased num-
bers of erythrocytes and platelets and had lower
levels of plasma iron compared to control rabbits.
Examination of the bone marrow revealed that
Tg bone marrow showed marked hypercellularity
with an increased number of megakaryocytes.
In addition, there was prominent extramedullary
hematopoiesis in the liver and spleen. Thus, these
findings suggest that Tg rabbits suffered from
thrombocytopenia and microcytic hypochromic
anemia. Examinations of blood smear samples
revealed many deformed or fragmented erythro-
cytes, indicating that the hemolytic process did
indeed occur in Tg rabbits. This observation was
initially surprising and unexpected because in
humans, anemia is frequently associated with high
levels of VEGF in the plasma.16 However, it
is generally believed that elevation of VEGF is
secondary to anemia or hypoxia as opposed to
directly causing anemia. Nevertheless, the occur-
rence of large hemangiomas is frequently associated
with thrombocytopenia, hemolytic anemia and
splenomegaly (called Kasabach–Merritt syndrome)

in human beings.29–31 Thus, our Tg rabbits may
represent a new model not only for hepatic diffuse
hemangiomas but also for Kasabach–Merritt syn-
drome.

The anemia in Tg rabbits may have resulted from
several possible mechanisms such as sequestration
and entrapment of a large amount of RBCs in the
hemangiomas or bleeding following rupture of the
vascular channels within the hemangiomas. This
notion was supported by the observations of severe
hyperemia in the liver and the presence of erythro-
cyte fragmentation in the peripheral blood, indicat-
ing that these abnormal vessel channels may lead to
mechanical damage of the blood cells. Several
theories have been proposed to explain the relation-
ship between the hemangiomas and the thrombo-
cytopenia in Kasabach–Merritt syndrome,32 includ-
ing (1) trapping or utilization of platelets in the
hemangioma, (2) increased peripheral destruction of
platelets and (3) decreased production of platelets in
the bone marrow. In Tg rabbits, the major apparent
cause of thrombocytopenia is the ‘trapping’ effect,
because there was a large amount of blood in the
hemangiomas, increased number of megakaryocytes
in the bone marrow and decreased blood platelet
counts. This notion was supported by the observa-
tion that the surgical removal of the liver lesions
dramatically normalized the levels of platelets in Tg
rabbits (Figure 8).

We also considered the possibility that these
rabbits may suffer from microangiopathic hemo-
lysis, although we did not find any fibrin thrombi
arising in the abnormal blood vessels. Recently,
it has been reported that increased hepatic VEGF
may lead to anemia by inhibiting erythropoietin

Figure 5 Micrographs of the livers stained by H–E (a–c, e–f) and EVG (d). Control rabbit liver (a). Hemangioma of a Tg rabbit (low
magnification) (b). At higher magnification, vascular stroma was clearly seen (c) and many sinusoids were dilated and connected with
the central veins (d). Hemorrhage and dropout hepatocytes (e) were frequently observed and embedded in amorphorous materials.
Extramedullary hematopoiesis in the sinusoidal space of the liver was noted (f).
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synthesis in the liver independent of the hypoxia
pathway.33 It may be interesting to investigate
whether it also occurs in Tg rabbits in future.

Kasabach–Merritt syndrome is frequently seen in
infants and several therapeutic procedures have
been used for the treatment, including surgical

removal, radiation, corticosteroids or cytotoxic
drugs, and recombinant interferon.34,35 Two murine
models with induced vascular tumors have been
reported. In these models, mice were transplanted
with either hemangioendotheliomas32 or Tg ECs
expressing the entire polyoma virus.36 Both types of

Figure 7 Morphological observation of the spleen (upper), bone marrow (middle) and RBCs (bottom panel). Tg rabbit spleen showed
marked extramedullary hematopoiesis whereas their bone marrow was hypercellular. RBCs were examined under a scanning electron
microscope (bottom). Note that there are many deformed or fragmented erythrocytes in Tg rabbit blood.

Figure 6 Immunohistochemical and electron microscopic analysis of the liver. (a–c) Control liver, (d–i) Tg rabbit liver, H–E stain(a, d, g),
anti a-SMA (b, e, h), and anti-CD31 (c, f, i). (j–k) Electron microscopic observation of the Weibel-Palade bodies in ECs of hemangiomas.
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mice died within a few weeks after the formation of
the tumors. Apparently, the current Tg rabbit model
has advantages over mice because the Tg rabbits
survive as long as 2 years and have germline
transmission of the phenotypes. Therefore, they
are potentially useful for the development and
evaluation of therapeutic efficacy of treatments
such as surgical intervention (as shown in this
study) and angiogenesis inhibitors for Kasabach–
Merritt syndrome or hepatic hemangiomas.37

In summary, this study demonstrated that over-
expression of VEGF in the liver is sufficient to
induce hemangiomas. Hemangiomas accompanied
by anemia and thrombocytopenia (which can be
corrected through surgical removal of the hepatic
lesions) in Tg rabbits with high hepatic expression
of VEGF indicate that these Tg rabbits exhibit many
features of Kasabach–Merritt syndrome in humans.
They provide a new system not only to investigate
the pathogenesis of hemangiomas but also to test the
effects of purported angiogenesis inhibitors. Future
studies will explore the utility of our Tg rabbits in
these regards.
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