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Abstract

CHEHBEREMORELCRY) S OFEERARAREE L2 12H. FEETHEICERERY
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EFEABERY. AINBRESZRATRIFECEHNAZV, EF, MRFEELEATI
O4 REBEL. BBICELUL -BEYEERTRIDNA ATV Z—EVSHBEMAFHEREE L
oo RARBEBRMA FEABBECRATREL, BAZNCENIELULEFEZEID N
AHLZRAVTRENRNZT 2 1o, AR BRDYERREZEQ2OFEROE LRITE NI
o NZUOAHFINLBBBRRL SOBL HREZLEZEL., HRERREN—HN—0ORREH
ERXRMBICEHL L, BHERTAZ7IO4 REEHAL., ChE3DN1 ATV 2—THEEL TE
ESmMmOAFROBERAMREREERL . 2EHKB T THEFNZTV., A ZJ04FILFE
CREDNEEREBRIZEN, MREEREBEL . BEARFESIIREEAETZOICTOEEE
ZELTVE, fiik, BMRECTERENEHERELLECS, BEROBEX FERIFADOEIZAE
BOREEROBA 21z, BHERM7TABCARERZRS. BERI10BEICFEZHMEL .
BHEBICARNICHSH EHNEREPHBOMEBRE, NBEEEEZFROEDL O, HHF=E%ZHemato
xylin and Eosin (HE)R & THBEZMICFMEL . RIBAIMICHS A BRENLTEETL2ZROE
H 2. AWERpreliminacyDERTRBZDENOD, BDNA ATV X2—%2RAV-ERBEERR
HREERARICLD FEHBBLERTEEFERE L THEFEEARIHENTHIEERA SN,
Although the development of assisted reproductive technologies has made many infertility
disorders treatable, there is still no established treatment for uterine infertility. To solve this
problem, uterine tissue regeneration has been attempted, but there are many limitations in the
current mainstream methods using decellularized uterine tissue skeletons and artificial scaffolds.
Recently, a new technology called 3D bioprinter, which creates tissue-like structures by layering
cell-aggregated spheroids, has been developed. We conducted an exploratory study to investigate
the feasibility of this technology for uterine tissue regeneration using crab-eating macaques, which
have an anatomically similar uterus to that of humans. This study was conducted under the
approval of the Institutional Animal Experimentation Ethics Committee. Cells isolated from the
brachial bone marrow fluid of the crab-equid monkey were multipotent and the expression of cell
surface markers was consistent with mesenchymal cells. Spheroids were formed from these cells
and stacked using a 3D bioprinter to create cylindrical cell clusters 5 mm in diameter for
transplantation. A full-layer defect wound of the same type was created in the uterus of a crab-
eating macaque under general anesthesia, and the cell clumps were transplanted. The graft was
strong enough to be suture-fixed to the uterus. Postoperative observation of the abdominal cavity
by laparoscopy showed no evidence of graft loss or adhesion of surrounding tissue to the uterine
wound. Menstruation resumed on day 117 after transplantation, and the uterus was removed on
day 130 after transplantation. There was no grossly apparent endometrial or muscular tissue loss
or luminal adhesions at the transplant site. The explanted uterus was evaluated histologically with
Hematoxylin and Eosin (HE) staining, and no obvious fibrosis or failure to heal was observed in the
defect wound. Despite the preliminary results of this study, uterine tissue regeneration with
autologous mesenchymal stem cell laminate using a 3D bioprinter is considered to be a promising
new technique.
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2. MRBRREEOHME (FR)

Although the development of assisted reproductive technologies has made many infertility disorders treatable,
there is still no established treatment for uterine infertility. To solve this problem, uterine tissue regeneration
has been attempted, but there are many limitations in the current mainstream methods using decellularized
uterine tissue skeletons and artificial scaffolds. Recently, a new technology called 3D bioprinter, which creates
tissue-like structures by layering cell-aggregated spheroids, has been developed. We conducted an exploratory|
study to investigate the feasibility of this technology for uterine tissue regeneration using crab-eating
macaques, which have an anatomically similar uterus to that of humans. This study was conducted under the
approval of the Institutional Animal Experimentation Ethics Committee. Cells isolated from the brachial bone
marrow fluid of the crab-equid monkey were multipotent and the expression of cell surface markers was
consistent with mesenchymal cells. Spheroids were formed from these cells and stacked using a 3D bioprinter
to create cylindrical cell clusters 5 mm in diameter for transplantation. A full-layer defect wound of the same
type was created in the uterus of a crab-eating macaque under general anesthesia, and the cell clumps were
transplanted. The graft was strong enough to be suture-fixed to the uterus. Postoperative observation of the
abdominal cavity by laparoscopy showed no evidence of graft loss or adhesion of surrounding tissue to the
uterine wound. Menstruation resumed on day 117 after transplantation, and the uterus was removed on day
130 after transplantation. There was no grossly apparent endometrial or muscular tissue loss or luminal
adhesions at the transplant site. The explanted uterus was evaluated histologically with Hematoxylin and Eosin
(HE) staining, and no obvious fibrosis or failure to heal was observed in the defect wound. Despite the
preliminary results of this study, uterine tissue regeneration with autologous mesenchymal stem cell laminate
using a 3D bioprinter is considered to be a promising new technique.
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