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Abstract

AIM: To explore the association among hepatic
stem cells, endothelial cells, and hematopoietic
stem cells during liver development by observing
the expression of vascular endothelial growth
factor A (VEGFA), VEGFC, Angiopoietin (Ang)
-1, Ang-2 and their receptors in the human emb-
ryonic liver of 3-5 wk.

METHODS: Paraffin sections were prepared
from 24 embryos of 3, 4, and 5 wk. Immunohis-
tochemistry staining was performed to observe
the development of hepatic stem cells, endothe-
lial cells and hematopoietic stem cell as well as
the expression of CD34, VEGFA, VEGFC, Ang-1,
Ang-2, and their receptors, and flt-1, flk-1, flt-4,
and Tie-2 under light microscope.

RESULTS: Endothelial cells predominated in
mesenchyme adjacent to the liver bud at 3 wk,
but not in the bud. At 4 wk, the cells in the liver
bud migrated into the domain of transversum
mesenchyme, where endothelial cells began to
form vascular structures, and branched to form
a number of hepatic cords. A few hematopoi-

etic cells were seen scattered between the liver
cords at 5 wk, and primitive sinusoids, which
came from vitelline veins, appeared between
the hepatic cords. The numbers of hematopoetic
cells were increased in comparison with those
at 4 wk. VEGFA was expressed by some hepatic
stem cells and hematopoetic cells during 3-5 wk.
At the same time, most of hepatic stem cells and
endothelial cells were positive for VEGFC, while
hematopoetic cells were VEGFC-negative. flt-1
and flk-1 positive reaction was found in most
of hepatic stem cells and a few endothelial cells.
The hematopoetic cells were negative for flt-1
and flk-1, but positive for flt-4. Hepatic stem
cells expressed Ang-2, while hematopoetic cells
expressed its receptor Tie-2. Meanwhile, endo-
thelial cells expressed Ang-1 and Ang-2, but
didn’t express Tie-2.

CONCLUSION: Hepatic stem cells may induce
the growth and differentiation of vascular en-
dothelial cells through VEGFA signals. The
development of hepatic stem cells is affected by
VEGEFC, angiopoietin secreted by endothelial
cells and VEGFA produced by hematopoetic
cells. Meanwhile, the development of hemato-
poietic cells depended on the VEGFC and Ang-2
produced by hepatic stem cells.
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