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The P3 regenerative response

Temporally specific HBOT pulses

Oxygen has long been known to be a key player in both bone repair and bone A 950 diff erentially affects digit regenerati()n

two thirds of the digit tip % in

multi-tissue regenerative model provides a predictable phase progression of
regeneration. After amputation of the distal tip of the third phalangeal element
there 1s an 1nitial bone degradation phase, followed by wound closure and

blastema formation, and finally

12), This regenerative model provides an excellent opportunity to more closely
study the influence of oxygen during bone regeneration.

Our previous study revealed the oxygen microenvironment during regeneration
1s a dynamic event and temporally influential in building and degrading bone

(D, These tissue oxygen levels in turn have wide-reaching cellular and |
molecular effects. This makes the timing, application, and frequency of T
hyperbaric oxygen three independent influences in vivo. Here we show that the
application of HBOT during the amputation phase and blastema phase 0 5 10 1' 5 2 0 25 30
produces a degradation etfect on the bone, while the digit appears to insulated |3 Days post amputation
from the effects of HBOT during the degradation phase. Our data provide a -
strong argument for a closer investigation of the timed relationship between

HBOT and regenerative events

on P3 regeneration in vivo and investigate the histological and cellular changes

effected by HBOT application.

development, and we have recently shown that oxygen 1s critical for optimal
bone regeneration (V). While axolotls and salamanders have retained the ability
to regenerate whole limbs, mammalian regeneration is restricted to the distal
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in vivo. Here we detail the influence of HBOT

DPA 14 and 16
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Regeneratlﬂn demonStrates a dyn AIN1C Oxygen * Regeneration algorithm 1s a Smoothing Spline ANOVA generated by Dr. Michelle Lacey
. 1 * Regeneration algorithm for control digits shown 1n black and test group in red
enVll‘Onment * Enhanced and extended bone degradation is due to oxygen concentration and not pressure (n =
16)
* A single HBOT applied once at DPA 1 and 3 enhances and prolongs the degradation phase

Control Control UA DPAO DPA 3 DPA 7  (A-H) Hypoxyprobe-1 . C ..
)50 )50 b E <1 3?) y gfygeyrg - dicates * Pulsed HBOT applied once at DPA 14 and 16, after the digit 1s has begun to grow bone, reduces
. 0 . 4
2 hypoxic micro-environments the rate of bone formation and causes bone volume to plateau slightly
0 = 200 (<1.3% oxygen) at DPA 7 * Continuous HBOT applied twice a day from DPA 0 to DPA 14 has largely the same effect as
> ° O .
150 g 150 (marrow), 12 (blastema), and HBOT applied once at DPA 14 and 16
100 ; 100 14 (trabecular spaces). (E) .
) Arrow indicates hypoxic Conclusions and Future Research
a signal at the distal edge of the
0 0 bone stump. o ,
0 5 10 15 20 25 0 5 10 15 20 25 . ( A'—H') Oxygen—s tabilized « HBOT does not inhibit dlglt regeneratlon
HBOT Days post amputation HBOT Days post amputation protein FBXLS (>5%-6% *The effect of HBOT on digit regeneration 1s due to oxygen and not pressure
0~ 0 . . .
550 G S oxygen) shows signal in the *HBOT cues enhanced and extended degradation when applied during the blastema phase and
250 ‘ Y . « e
= DPA 10 DPA 12 DPA 14 DPA 21 marrow in the unamoutated during the mitial wound phase
S 200 P e G H Mtadana e *HBOT degradat d when pulsed HBOT is applied after bone formation h
200 = and DPA 0-10 egradation cues are attenuated when pulse 1S applied after bone tormation has
> = .
: begun
150 .  (I-K) Hypoxyprobe (pink) and S . L .. .
o
R 100 FBXLS (green) as compared *Temporally specific single applications of HBOT elicits a parallel bone degradation response
100 .
< to normoxic (purple) areas at when compared to continuous HBOT
&) . . . . . . .
50 w30 DPA 10.12. and 14 * Future studies will concentrate on the applied timing of HBOT during other bone wounding
(o .
0 0 7 - models, such as fracture
T * (L) Hypoxyprobe (pink) and
0 5 10 15 20 25 0 :
. . v FBXL5 (green) stained cells
Days post amputation . Days %c))st amputation ] o References
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