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Sy BORKNOWN 1o’ promote wound healing
F\J\/Jr d diabetic foot ulcers
r,rwi fect radiation injury
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=  Mechanism of action includes stimulation

——
e ——— S

= - —

o,_ progenitor stem cells




Stimulation of vasculogenic
stem cell mobilization from

bone marrow /

1 Tissue Vascular Density

l

Resolution of Local Tissue Hypoxia
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Seendary. Effec —Vasculo‘énesi/ﬂWa
e -Stmﬂ;%'oblllzati ‘%'

J J\Jorma' CeII Maobilization
SXeytokine + receptor -> activates NOS
— J\JC * “’% iIncreased NO production

— = Ct) causes MMP-9 to cleave membrane bound
= —cKlt (stem cell factor) > soluble cKit
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= SqubIe cKit causes stem cell mobilization



"

P~
~

iect — Vasculogenesis/Wound -
Stem, Cell Mobilizati 2
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EEOT j@‘ées increased production of NO

—lig[e :ases NOS III (EC cell NOS) production of
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~  —Increased NO signals skipping need for

-

- cytokine + receptor
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Thom et al, 2006; Goldstein et
al, 2006)
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B0 S ,m'eII Mobilization

r\r:Jv- es NOS and increases bone marrow NO
WIr out the need for cytokine + receptor
plex

— ﬁcreased NO = MMP-9 - soluble cKit
f"‘t* Stem cell mobilization
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Thom et al, 2006; Goldstein et
al, 2006)



,g,g - Vasculo;%-esis /Angiogenesis
m Cell Mo ation by HB:

= = - ' Pre- t- Pre- Post- Pre- Pdst-
HBO, #1 HBO, #10 HBO, #20
2 X 8 X

- PATIENTS PREVIOUSLY EXPOSED TO RADIATION -
Am J. Physiology 2006. 290:H1378
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PNGElISTWIt sUface markers consistent with
01 ng o1 stem cells:
— CpJel
*215 'd|m
; BO mobilized stem cells contain higher
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"'Epntent of:
— HIF (hypoxia inducible factors)
— Trx (Thioredoxin-1)
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J r|E6) e I)fe ocols vary by treatment depth of
2o A r\ to) 2 5 ATA at different institutions
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Eﬁlpothesaed that there may be
Jcifferences In mobilization effect based on
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~  different treatment pressures
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PIEIG0d from 20 consecutive patlents from
Zzjep)e 52 different clinical sites being
_ _r~'é for late effect radiation injury:

il
fore and after 1st, 10", and 20t treatments

d

f clinical sites with different treatment
pressures

® ) ATA x 120 minutes

® 2.5 ATA x 90 minutes
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2 Hrogénu rstem cells evaluated by:
— CpEiEs
= CDA4- ;dlm

= i-;!;‘ Stracellular proteins

— ~—0'F—low cytometry

— Following previously published technigues (Thom et
al, 2011; Milovanova et al, 2008, 2009)
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SEStatistical analysis:
soienmGell numbers and quantitative changes in wound
,)r;)'m 1 Markers

- R epeated measures analysis of variance followed by
== the Tukey test for multiple comparisons

— — p<0.05 considered significant
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~ = Results displayed as +/-SE

— Pre- and post-treatment comparisons made within
each type (2 and 2.5 ATA) and between 2 and 2.5
ATA treatments of each number (1st,10t,20t") by two-
tailed t-test
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NEISIgnIficant differences in age, gender, or |
r,J,IJ,qu dose between the 2 groups

2 qu jijez Iy significant increase in circulating
,)us € |tor stem cells at 2.5 vs 2 ATA:

S Gst -10, Pre-20, Post-20
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= e Ir tracellular regulatory proteins without
~ difference:

— [ested difference between pre- and post-HBO only
and not across treatment course due to testing
limitations



HBO,. The number of circulating CD34+,CD45-dim cells in blood before and after
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| protein_g*ufold-elevation ost-
versus prior to HBO,)

“‘i 235+024‘- 3.29+0.55

2.68 +0.30

. 10 2.48 +0.15 254 +0.20

20 254 +0.23 2.60 +0.21

1 227 +0.22 2.67 +0.31

10 2.38+0.24 229 +0.15

20 2.43+0.26 227 +0.15

1 2.34+0.24 251 +0.26

10 2.36 +0.22 228 +0.13

= 20 2.44 +0.24 2.50 + 0.29
;_g;::__-.—.:-—:: PARP 1 2.36 +0.22 2.64 + 0.26
- i > — 10 2.39 +0.22 2.42 +0.19
— 20 257 +0.27 2.47 +0.22

Data show mean + SE fold-differences in fluorescence of post-versus pre-HBO, permeabilized
CD34+ cells using fluorophore-conjugated antibodies to proteins shown in column 1. All post-
HBO, values are significantly different from pre-HBO, and there are no significant differences
between the 2.0 and 2.5 ATA protocols.
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SNlGReased treatment pressure results in
JrJr“rsJ;e progenitor stem cell release
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: ﬂj‘ital efficacy implications of this finding
—_-reqwre further study
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® Further Details:

— M Heyboer III, et al. Stem Cell Research.
2014, 12:638-645



