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ABSTRACT

Vascular endothelial cell (EC) has important functions such as maintenance of blood
circulation and fluidity, vascular tone regulation, responses to inflammation and shearing force.
Endothelial dysfunction caused by oxidative stress and atherosclerosis can induce pro-coagulant,
vasoconstriction and growth-stimulatory activity, and increased adhesive activity for leukocytes.
Coronary artery disease (CAD) is the most common form of heart disease and remains the major
cause of death in both developed and developing countries. It is referred to a chronic
mflammatory disease of the arterial intima characterized by the formation of atherosclerotic
plaque, causing angina and heart attacks. Risk factors contributing to the CAD incidence are
gender, age, high blood pressure, high plasma cholesterol, smoking, obesity and not being
physical exercise. This work was purposed to optimize the conditions for isolation of vascular
EC and study the oxidative stress in endothelial veins and arteries vessels from the coronary-
artery bypass graft (CABG) patients. Human umbilical veins (HUV) and arteries (HUA) were
obtained from post-partum women and used as a model in collagenase isolation and a control in

oxidative stress measurement. Collagenase concentration, vascular length, incubation time,



suspension media were optimized to achieve highly viable EC. Trypan-blue exclusion technique
was used to evaluate the EC viability. Flow cytometry and immunofluorescent microscopy were
used to detect the oxidative stress level in DCF-labeled EC. As a result, incubation of blood
vessels with collagenase solution (2,930 IU/L) for 60 minutes was the most suitable for isolation
of vascular EC, which more than 80% viable cells were obtained. Opened-collagenization of
HUYV and HUA produced significantly more respective HUVEC and HUAEC than closed-system
collagenization. From opened- and closed-system vascular collagenization, the number of
HUAEC was significantly lower than that of HUVEC. M199 solution was a better suspension
medium than HBSS for maintaining the viable EC. During storage in suspension media at 4°C,
the viability of HUVEC and HUAEC was gradually decreased in time-dependent manner. The
viability of EC isolated from HUAEC (95%), RA (93%) and LIMA (95%) was higher than that
from HUVEC (88%) and SVG (85%). The number of EC isolated from SVG (5344 cells/cu.mm)
was significantly lower than that from HUV (70+5 cells/cu.mm). The number of EC isolated
from RA (742 cells/cu.mm) and LIMA (7+1 cells/cu.mm) was not significantly different. The
oxidative stress was significantly higher in EC from SVG (1543 FI unit) than that from HUV
(6+1 FI unit), HUA (442 FI unit), RA (5+1 FI unit) and LIMA (4+1 FI unit). After challenge
with hydrogen peroxide, the oxidative stress was predominantly increased in all EC and remained
the highest in the EC from SVG. This study indicated the optimal conditions including
collagenase concentration, M199 medium and incubation time for isolation of vascular EC having
more than 80% viability. The oxidative stress was the highest in the EC from SVG, probably
relating to less success in bypass graft. For the future work, isolated EC may be used for
investigation of anti-oxidative and vasodilatation compounds so that the cardiovascular diseases

can be prevented or diminished.
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