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Abstract Objective: To investigate the regulatory effect of EphB4 in the process of vein graft adaptation to arterial blood

flow and the mechanism.
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Methods: The animal model of artery reconstruction with vein graft was established by transplantation of
the superior vena cava of a donor rat to the abdominal aorta of a recipient rat with an end-to-end pattern. The
experiment was divided into simple model group (wild type rats were used for both donors and recipients), EphB4
enhancing group (wild type rats were used for both donors and recipients, and the adventitia of the vein graft
was continuously stimulated by the EphB4 ligand ephrinB2) and EphB4 lessening group (EphB4+/~ transgenic
rats were used for donors and wild type rat were used for recipients). The vein grafts in each group of rats were
removed for histopathological examinations at 1 week and 4 weeks after model creation. The vein endothelial cells
were isolated from wild type and EphB4+/~ type rats and cultured, and then, the degrees of phosphorylation of
the EphB4 membrane receptor (EphBR) and ERK1/2 in the downstream transduction pathway as well as the
migration abilities in the two types of cells were compared.

Results: Compared with the normal rat superior vena cava, the intima-media thickness, and the contents of
smooth muscle actin and collagen fiber in the vein grafts of each experimental group of rats were significantly
and increasingly elevated (all P<0.0S). The increasing amplitudes of all above variables showed no significant
difference among the experimental groups at 1 week after model creation (P>0.05), but were significantly less in
EphB4 enhancing group than those in the other two groups at 4 weeks after model creation (all P<0.0S). Under
the stimulation of same concentration of ephrinB2, the degrees of phosphorylation of EphBR and ERK1/2,
transcriptional activity of EphB4 mRNA and migration ability in vein the endothelial cells from the EphB4+/—
type rats were significantly reduced compared with those from the wild type rats (all P<0.05).

Conclusion: The expression level of the molecular fingerprint EphB4 may play a key role in the remodeling
pattern of the vein grafts, and the mechanism is probably associated with its influencing the function of the
endothelial cells via ERK1/2 pathway.
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Figure 1 Staining results of the normal rat superior vena cava and the vein grafts od each experimental group at 4 weeks after model

creation (x100)
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Table 1 Comparison of the intima-media thickness, and
the contents of smooth muscle actin and collagen
fiber among normal rat superior vena cava and the

experimental groups (x+s)

o -actin TSR A4
251 +
H 5] P + H 5 pm ) (oD f) (ODf)
1B LK 6.64+048 243 +0.89 3.09 £ 0.04
I
AE1E 1056 «1.13" 5.54 +0.04" 7.22 +0.56"
ARG 4 2814+£259"?  921+£009"?  830x0.74"?
EphB4 145025
AFETRE  1126+0.70" 498 +1.21" 6.08 £ 045"
ARIF4RE 19251772 799+130"? 699 +0.25"?
EphB4 J#552H
AE1E 1209 +1.28" 5.03 £0.98" 7.01 0.02"
ARG 4E 2987 £328"7Y 865+098"Y 7.57+032"%Y

1) SIEW BRIk ILE, P<0.05; 2) SRHAARE
1 A, P<0.05; 3) 5 EphB4 Hi5R4H i, P<0.05

Note: 1) P<0.05 vs. normal rat superior vena cava; 2) P<0.0S
vs. same group at 1 week after model creation; 3) P<0.0S vs. EphB4

enhancing group
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Figure 2 Comparison of the degrees of phosphorylation of EphBR and ERK1/2 between vein endothelial cells from wild type and

EphB4+/- type rats
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Figure 3 Figure 2 Comparison of the transcriptional activityies
of EphB4 mRNA between vein endothelial cells from
wild type and EphB4+/- type rats
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Figure 4 Results of scratch-wound assay
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