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=Abstract=
Effect of Endothelial Cell Growth Factor and Cyclic AMP Increasers on
the Proliferation of Human Omental Microvascular Endothelial Cells

Won-Gon Kim*, Jong-Man Kim**, Se-Yeung Yoo**

Complete prelining of artificial vascular grafts with autologous endothelial cells may be one of the
ideal solutions to obtain a nonthrombogenic blood-contacting surface. To establish an intact endo-
thelial cell monolayer on a prosthetic surface at the time of implantation,a sufficient number of endo-
thelial cells and adequate propagation condition in cell culture are prerequisites.

In this experimental study, endothelial cells from microvessels of adult human omental adipose tis-
sue were enzymatically harvested, and optimal culture conditions for proliferation of the endothelial
cells in cell culture were examined. Human omental adipose tissue was digested with collagenase and
endothelial cells were separated from other stromal elements by mesh filtration method. Cultured cells
were identified as endothelial cells by immunofluorescent staining for factor VIlI-related antigen. Pro-
liferation in usual 20% fetal bovine serum(FBS) medium or medium containing endothelial cell
growth factor (ECGF)(5 ng/ml) and heparin (HEP)(1,000 units/ml) were compared,and the effects of
adding compounds that increase intracellular cyclic adenosine monophosphate levels,that is,cholera
toxin (CT)(1 pg/ml) and isobutylmethylxanthine (IBMX)(0.2 ml),were also analyzed. In total,following
eight media groups were examined. 1) FBS medium + ECGF + HEP, 2} FBS medium + ECGF +
HEP + CT, 3) FBS medium + ECGF + HEP + IBMX, 4) FBS medium + ECGF + HEP +CT +
IBMX, 5) FBSmedium, 6) FBS medium + CT, 7) FBS medium + IBMX, 8) FBS medium + CT +
IBMX. It was shown that the medium containing ECGF + HEP with or without cholera toxin was
most efficient in stimulating cell proliferation. IBMX was considered to have antagonistic effect to
ECGF. Among experimental groups without ECGF and HEP, the addition of cholera toxin and
IBMX was shown to significantly potentiate cell proliferation. This results could provide a practical
method for use of cultured human endothelial cells for endothelial cell seeding of cardiovascular pros-
thetic device, particularly in small-diameter vascular grafts.
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Fig. 1. Identificiation of endothelial cells by demonstration of
Vlll-related antigen with immunofirorescent technique
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01730, USA), WA EA A2 2}(5ng/ml, Collaborative
Research Inc, Bedford, MA, 01730, USA), sl=}&1(10
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Table 1. Proliferation rate of endothelial cells according to the culture period.

TP, 0d 2dd 4 79

" - A} E ()X 104 cells)

AR T
1 1.27/1.38(1.33) 2.25/1.50(1.88) 2.05/2.50(2.28) 5.65/5.15(5.40)
2 1.27/1.38(1.33) 1.66/1.70(1.68) 3.88/2.88(3.38) 5.55/5.80(5.68)
3 1.27/1.38(1.33) 1.27/1.30(1.29) 1.05/1.27(1.16) 1.33/1.38(1.25)
4 1.27/1.38(1.33) 1.27/1.10(1.19) 1.72/1.22(1.47) 1.50/1.38(1.44)

BAYT
5 1.27/1.38(1.33) 1.44/1.60(1.52) 1.27/0.94(1.11) 1.88/1.77(1.83)
6 1.27/1.38(1.33) 1.50/1.70 (1.60) 1.44/1.50(1.47) 1.61/1.72(1.67)
7 1.27/1.38(1.33) 1.44/1.38(1.41) 2.50/2.61 (2.56) 4.00/3.72(3.86)
8 1.27/1.38(1.33) 1.72/1.70(1.71) 2.72/3.33(3.03) 4.72/5.05(4.89)
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Table 2. Population doublin number and population doubling
time of endothelial cells according to the experimental groups.

2 =
44 AZF(X10) gy FEVHIT
Z  FAR0UA) AEF0A) 1)
1 1.33 5.40 2.02 83.16
2 1.33 5.68 2.09 80.38
3 1.33 1.25 -0.09 X
4 133 1.44 0.11 1527.27
5 133 1.83 0.46 365.22
6 1.33 1.67 0.33 509.09
7 1.33 3.86 1.54 109.09
8 1.33 4.89 1.88 89.36
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