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Figure 1 Lymphatic endothelial cell culture.
Representative image of cultured cells obtained from
canine thoracic ducts, showing a monolayer with a uni-
form cobblestone appearance. These cells are positive
for the lymphatic endothelial cells markers, VEGFR-3,
LYVE-1, Podoplanin, Prox1, and HGF receptor, c-Met
(X100 magnification).
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Figure 2 HGF promotes LEC proliferation and migration.

A, B: Effect of recombinant HGF on cLEC, as demonstrated by the MTS and migration
assay. *p<0.05 vs. HGF 0 ng/ml; "p<0.05 vs. HGF 10 ng/ml. C: Effect of HGF plasmid
on c-fos promoter activity in LEC. *p<0.05 vs. control, VEGF165. D: Typical western
blot of ERK or Akt and phosphorylated ERK or Akt in cLEC before and 5, 10, and 15
minutes after treatment with human recombinant HGF (50 ng/ml). E, F: Effect of MEK
inhibitors, U0126 (50 umol/l) or PD98059 (30 umol/1), and PI3K inhibitors, LY294002
(50 umol/l) or wortmannin (100 nmol/l), in the proliferative or migratory pathway of
HGF on cLEC, as demonstrated by the MTS and migration assay. *p<0.05 vs. control;
"p<0.05 vs. HGF.
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A: Measurement of tail thickness in each group.
“HGF" indicates human HGF plasmid (200 pg/ 0.1
ml), “VEGF165" indicates human VEGF165 plas-
mid injection (200 pg/ 0.1 ml), “control” indicates
GFP plasmid injection (200 ug/ 0.1 ml), “Saline”
indicates saline injection (0.1 ml), “operation only”
means no injection, and “no operation” indicates no
operation. *p<0.0001 vs. VEGF165, control, Saline,
operation only; "p=0.1449 (no significance) vs. no
operation. B: Immunofluorescent staining of
LYVE-1 and Prox1 in the rat tail and quantitative
analysis of stained vessels in each group. *p<0.01
vs. VEGF165 and control.

- - Figure 3 Gene therapy with HGF plasmid in the
rat tail lymphedema model.
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Figure 4 Gene therapy with HGF plasmid in rat axillary
lymph node-excised model.

A: Measurement of limb volume in each group. *p<0.05 vs.
control. B: Serial lymphangiography by PDE system
revealed progressive extension of neo-lymphvascularization
(arrows) in HGF-treated animals.
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Treatment for lymphedema remains limited and largely ineffective. The goal of the present study was to investigate
the therapeutic efficacy of hepatocyte growth factor (HGF) in animal models with lymphedema. Immunofluorescent anal-
ysis of lymphatic endothelial cell (LEC) was positive for lymphatic specific markers and the HGF receptor. The treatment
of LEC with human recombinant HGF resulted in a dose-dependent increase in cell growth and migration. Weekly HGF
gene transfer in a rat tail lymphedema model by disruption of lymphatic vessels resulted in a decrease in thickness of the
lymphedema. In addition, HGF plasmid DNA was transferred into an axillary lymph node-excised rat model. The volume
of lymphedema was significantly decreased in the HGF group. Serial lymphangiography by the PDE system revealed
progressive extension of neo-lymphvascularization in HGF-treated animals. This data demonstrates that the expression of
HGEF via plasmid transfer improves lymphedema via promotion of lymphangiogenesis. Further study to determine the clin-

ical utility of this approach would be of benefit to patients with lymphedema. (J Jpn Coll Angiol, 2011, 51: 447-452)
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