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ABSTRACT

Purpose: As a classical xenotransplantation model, porcine kidneys have been transplanted into the lower
abdomen of non-human primates. However, we have improved upon this model by using size-matched grafting in
the orthotopic position. The beneficial aspects and surgical details of our method are reported herein. Methods:
Donors were two newborn pigs (weighting 5 to 6 kg) and recipients were two cynomolgus monkeys (weighting,
approximately, 7 kg). After bilateral nephrectomy, kidneys were cold-transported in Euro-Collins solution. The
porcine kidney was transplanted to the site of a left nephrectomy and fixed to the peritoneum. Results: Kidneys
transplanted to the lower abdomen by the conventional method were more susceptible to torsion of the renal
vein (two cases). In contrast, early-stage blood flow insufficiency did not occur in orthotopic transplants of the
left kidney. Conclusions: Size-matched porcine-primate renal grafting using our method of transplanting to
the natural position of the kidneys contributes to stable post-transplant blood flow to the kidney.

Key words: Kidney Transplantation. Surgery. Swine. Primates.
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ABSTRACT

Article history:
Available online xxxx
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Controlling the immune response with only clinically approved immunosuppressant drugs is difficult in
renal heterotransplantation from pigs to nonhuman primates. Moreover, to the best of our knowledge, no
reports exist on the use of fetal pigs as kidney donors. This study aimed to compare the degree of trans-
plant rejection between neonatal and fetal kidneys, with genetically unmodified pigs as donors and
cynomolgus monkeys as recipients. The left kidneys of the recipient monkeys were removed, followed
by transplantation of neonatal as well as fetal pig kidneys, which had undergone vascular anastomosis
at the same site, into the retroperitoneum. Immunosuppression was performed with only US Food and
Drug Administration-approved drugs. The fetal kidneys were transplanted into the omentum and para-
aortic regions of cynomolgus monkeys. Consequently, the engraftment and development of the trans-
planted tissues were pathologically examined by sampling over time (twice in each experiment). An
acute rejection was observed after a few weeks in neonatal renal grafts with vascular anastomosis.
However, fetal pig kidneys were spared from rejection despite the administration of the same immuno-
suppressive protocol to the monkeys and the recipient blood vessels flowing into the fetal kidneys. The
immunogenicity of fetal kidneys in pig-monkey renal heterotransplantation was lower than that of
neonatal kidneys.
© 2022 THE AUTHORS. Published by Elsevier LTD on behalf of Chinese Academy of Engineering and
Higher Education Press Limited Company. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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