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Experimental Study on the Antithrombotic Properties of the Newly Growing
Endothelial Cells on Prosthetic Vascular Grafts

On experimental portal vein replacement of mongrel dogs with high porosity EPTFE
grafts(fibril length: 60 1z m)wrapped in the omental pedicle flap, it has been reported that
healing process is promoted. But it is not clear on the antithrombotic properties of the newly
growing endothelial cells on prosthetic vascular grafts. PGI2 and NO are known as
antithrombotic factors that restrain the agglutination of platelets. We evaluated PGI2 and NO
production from the newly growing endothelial cells on prosthetic vascular grafts. High

porosity EPTFE grafts were implanted at the portal veins of mongrel dogs. After 3 months we

)




removed the grafts and tried to procure the new growing endothelial cells by trypsinization and
culture them. We confirmed by using Dil-Ac-LDL that endothelial-like cells on prostHetic
vascular grafts. were as same as the endothelial cells . As control cells ,we used the endothelial
cells of canine portal vein and infra vena cava. The basal PGI2 production from each cells and
the thrombin-stimulated production of PG 2 were measured by radioimmuno assay. Thrombin
concentration was established at 2 unit/ml. On the basal PGI2 production there was no
significant difference between the grafts and the portal veins, and between the grafts and the
infra vena cava. ThePGI2 production of the grafts increased significandy by stimulating with
thrombin. On the thrombin-stimulated productionThere was no significant difference between
the grafts and the portal veins , and between the grafts and the infra vena cava. NO production
of the grafts was measured by the Griess reaction. On NO production there was no significant
difference between the grafts and the portal veins. Butthe grafts produced significantly more
NO than the infra vena cava(P <{0.05). This study suggests that the newly growing endothelial

cells on the prosthetic vascular grafts may have the antithrombotic properties equal to the

endothelial cells on the portal vein and the infra vena cava.

Key words: Portal vein replacement, new Iy growing endothelial cells ,antithrombotic properties,

PGI2 production, NO production
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Fig1(a): Appearance of high porosity EPTFE(fibril length:60 £zm). A 4 cm length of graft 8 mm in
internal diameter.

Fig1(b): Appearance under a scanning electron microscope. (€ ):fibril length

Fig2:An illustration of portal vein replacementof mongrel dogs with a high porosity EPTFE graft
wrapped in the omental pedicleflap.

Fig3:The picture of procuring the endothelial-likecells on the graft. The both ends of the graft were
ligated. Trypsin was poured into the graft after washing inside of the graft with physiolog ical saline
added to heparin.

Fig4(a):Intraluminal surface of longitudinally opened graft. Weremoved the grafts after three
months. All of intraluminal surface were covered with white glossy membrane.

Fig4(b): The microscopic picture of the cross section of the graft stained by hematoxylinand eosin.
The endothelial-like cells were observed in a row on the intraluminal surface of the graft. We
observed fibrotic hypertrophy of neointimabut thrombus was not seen on the intraluminal surface of
the graft.

Fig4(c). The microscopic picture of the cross section of the graft stained by AZAN. We observed
fibrosis stained blue in the pseudointima. This showed that good healing was performed.

Fig5(a). The microscopic picture of the cultured endothelial-likecells of the graft.

Fig5(b). The microscopic picture of the cultured endothelial cells of the portal vein. Both cells were
observed that N/C ratio was large and cells were arranged like cobble stones.

Fig6: The fluorescence microscopic picture of the endothelial-likecells of the graft by Ac-Dil-LDL.
Cytoplasm was stained red and these cells were confirmed to be the endothelial cells.

Fig7. Thebasal PGI2 production of the grafts,the portal veins and the infra vena cava. 6-keto-PGF1
@ is the last stable metabolites of PGI2 and we measured 6-keto-PGF1 a by radio immuno asssay.

there was no significant difference between the grafts and the portal veins, and between the grafts and
the infra vena cava.

F1g8:The thrombin-stimulated production of the grafts after 10 minutes. Thrombin concentration was
established at 2 unit/mland 6-keto-PGF1 @ was measured by radio immuno asssay. The stimulated
endothelial cells of the grafts produced significantly more 6-keto-PGF1 @ than the basal PGI2
production.

Fig9:The thrombin-stimulated production of the grafts,the portal veins and the infra vena cava. There
was no significant difference between the grafts and the portal veins, and between the grafts and the
infra vena cava on thrombin-stimulated production.

Fig10:NO production of the grafts,the portal veins and the infra vena cava. NO2 is the last stable
metabolites of NO and was measured by the Griess reaction. There was no significant difference

between the grafts and the portal veins. But the grafts produced significantly more NO2  than the
infra vena cava(P <0.05).
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