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Development of fertilization therapy for stem cell-depleted diseases
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In this study, we prepared an animal model for stem cell-depleted
conditions,which is irradiation chronic damage established at 6 months after multiple doses of a
radiotherapy.We treated the chronic damage using adipose-derived stem cells or related products and
got positive results. Furthermore, we tested a prophylactic treatment using the same products
perfromed immediately after radiotherapy. We found the chronic damage can be well prevented by the
prophilactic treatment, indicating a stem cell theprapy comibining with any types of radiotheprapies
in the future.



Radiation therapy is now a mainstay treatment for malignancies, but it can induce
deterministic adverse effects in surrounding healthy tissues, including atrophy,
fibrosis, ischemia, and impaired wound healing. In this exploratory study, we aimed
to investigate whether a prophylactic administration of products containing adipose
tissue-derived stem cells immediately after vradiotherapy could prevent the

development of long-term functional disorders in irradiated tissues.

A total irradiation dose of 40 Gy (10 Gy, four times weekly) was delivered to the
dorsal skin of nude mice. Subsequently, a prophylactic treatment with vehicle, fat
tissue, stromal vascular fraction (SVF), or micronized cellular adipose matrix (MCAM)
was subcutaneously injected into the irradiated area. Six months after these
prophylactic treatments, a cutaneous punch wound was created to evaluate histological

changes and wound healing.
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Histological assessments demonstrated dermal thickening, atrophy, and increased
collagen deposits in the subcutaneous fatty layer 6 months after radiotherapy. In
addition, wound healing was significantly delayed. The prophylactic treatments with
three different types of human adipose tissue-derived products significantly

prevented the radiation-induced histological changes and accelerated wound healing



compared with the vehicle-treated irradiated group.
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This is the first study to demonstrate a potential of the prophylactic treatments

after radiotherapy, which could prevent the progression of chronic radiation

disorders. The results could have a substantial

radiotherapies; a next-generation radiation therapy may need to be always combined
with a stem cell therapy. Such prophylactic treatments have the potential to improve

wound healing of irradiated tissue and clinical outcomes of reconstructive surgery

required after cancer radiotherapy.
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