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Development of revitalization therapy for stem cell depleted conditions
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Clinical sequelae of irradiation result in tissue devitalization, where
wound healing capacity is impaired. Non-lethal irradiation at various doses (5-15 Gy) and
frequencies (1-3 times on sequential days) was delivered to dorsal skin of nude mice.Wounds were
locally injected with vehicle, cultured adipose-derived stem cells (ASCs), centrifuged fat tissue,
or micronized cellular adipose matrix, monitoring therapeutic impact for up to 15 days. Radiation
damage was dose-dependent. At highest dosage (15 Gy x 3), open wounds persisted on Day 15. However,
wounds injected with cultured ASCs were nearly healed on Day 12, and those treated with injection
of centrifuged fat or micronized connective tissue healed faster than untreated controls (p<0.05).
Irradiation damage and tissue devitalization were dose-dependent, though fractionated protocols
helped to reduce. ASCs and other fat-derived products harboring ASCs successfully revitalized
irradiated tissues and accelerated wound healing.



Non-lethal irradiation at various doses (5 Gy, 10
Gy, 15 Gy) and frequencies (1-3 times on
sequential days) was delivered to dorsal skin of
7-week-old nude mice, evaluating subsequent

gross and microscopic changes for up to 4 weeks.

Cutaneous punch wounds were then created, to
compare wound healing in irradiated and
non-irradiated states. Wounds were also locally
injected with vehicle, cultured adipose-derived
stem cells (ASCs), centrifuged fat tissue, or
micronized cellular adipose matrix, monitoring
therapeutic impact for up to 15 days.

Nude mice given total doses >15 Gy
spontaneously developed skin ulcers ~2
weeks after exposure and radiation damage
was dose-dependent, but a fractionated
irradiation protocol could reduce the
damage. Histologic assessment revealed
dose-dependent dermal
fibrosis/thickening and subcutaneous
atrophy (Fig. 1). Dose-dependent (5-15 Gy)
impairment of wound healing was also
evident. At highest dosage (15 Gy x 3),
open wounds persisted on Day 15. However,
wounds injected with cultured ASCs were
nearly healed on Day 12, and those treated
with 1injection of centrifuged fat or
micronized connective tissue healed
faster than untreated controls (p<0.05)
(Fig. 2, 3). There was no significance
between treated groups.

Irradiation damage and tissue
devitalization were  dose-dependent,
though fractionated protocols helped to
reduce. ASCs and other fat-derived
products harboring ASCs successfully
revitalized irradiated tissues and
accelerated wound healing.
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Fig.1l Quantitative evaluation of wound
healing in irradiated tissues

Four weeks after various radiation
exposures, 6-mm punch defect created,
grossly monitoring wound healing until Day
15. (A) Residual wound areas [%] in animal
irradiation subsets (5 Gy x 1, 506y x 2,
and 5 Gy x 3). (B) Residual wound areas
[%] in animal irradiation subsets (10 Gy
x 1, 10 Gy x 2, and 10 Gy x 3). (O
Residual wound areas [%] in animal
irradiation subsets (15 Gy x 1, 15 Gy x
2,and 15 Gy x 3). (D) Residual wound areas
[%] at 4 weeks in animal irradiation
subsets (5 Gy x 1 and 15 Gy x 1).
Fractionation impacted healing capacity
at same total dose.
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Fig 2. Therapeutic effects of three human
adipose-derived products on wound healing
in irradiated tissue

One of three human adipose-derived
products (ASCs: cultured adipose-derived
stem cells; fat: centrifuged
lipoaspirate; MCAM: micronized adipose
connective tissue) was injected into skin
surrounding 6-mm punch defects,
evaluating wound sizes grossly until Day
15 (left column: representative photos and
pixelated images of residual wounds; right
graph: quantitative data on wound sizes).
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Fig 3. Histologic sections of irradiated
skin after wound healing

(Left) Photomicrographs of H&E-stained
sections (low magnification) on Day 15
(high-power views [red and blue squares]
shown in Supplemental Figure S5). Unlike
intact skin, irradiated skin healed with
scarring and subcutaneous atrophy.
Histologic examination confirmed that
wound healing improved with use of any
adipose-derived product. Scale bars=500
p m. (Right) Quantitative data for the
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thickness of epidermis, dermis and
subcutaneous fatty layer on Day 15.
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