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Research progress on reconstruction of vascular

network following transplantation
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Abstract: In this article, we discuss the issues related to the reconstruction of vascular network following
transplantation of artificial and natural tissues/organs. The conclusion is that the failure for the transplantation is
mainly resulted from the inability to establish vascular network between the grafts and the recipients in time. We
also review the research progress on the establishment process of vascular network through the interactions between
the grafts and the transplant site of the recipients. The grafts mainly refer to tissue and organ grafts, and we discribe
the pros and cons of using artificial tissue/organ and natural tissue/organ for transplantation, and give perspective
for their use in the clinics. Based on the findings that ectopic or xenogeneic deer antlers can be formed through
subcutaneous transplantation of antlerogenic periosteum (AP), AP is considered as the tissue basis for initial antler
formation. Removal of AP from prepubertal male deer abrogates future antler formation; whereas, subcutaneous
transplantation of the AP elsewhere on the deer body induces ectopic antler formation. When a small piece of AP
(1/8) is transplanted into a nude mouse, xenogeneic antler is formed. Further research has confirmed that
transplanted AP is so successful to induce antler formation (100%) solely because AP has potent ability to attract

circulating vascular endothelial cells in the host to lodge in its blood vessels where the AP-origin endothelial cells
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have undergone apoptosis due to mechanical trauma, through which the chimeric vascular system is rapidly

established between the grafts and the hosts. Successful identification and isolation of these putative endothelial-

cell-recruiting factors would greatly help to realize the establishment of vascular system between the tissue/organ

and the recipients within the short critical window period for graft survival in the clinical settings. We also give the

perspectives for the field going forward.
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