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Analysis _of mechanism of healing acceleration in soft tissue injuries under
hyperbaric oxygen condition.
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We assessed the effects of hyperbaric oxygen treatment (HBO) on contused
calf muscles in a rat skeletal muscle injury model. An experimental HBO chamber was developed and
rats were treated with 100% oxygen, 2.5 atmospheres absolute for 2h/day after injury. HBO reduced
early lower limb volume and muscle wet weight in contused muscles, and promoted muscle isometric
strength 7 days after injury. HBO suppressed the elevation of circulating macrophages in the acute
phase and then accelerated macrophage invasion into the contused muscle. This environment also
increased the number of proliferating and differentiating satellite cells and the amount of
regenerated muscle fibers. Our results demonstrate that HBO has a dual role in decreasing
inflammation and accelerating myogenesis in muscle contusion injuries.



HBO HBO

Bennett HM et al.
Cochrane Database Syst Rev. 2010
HBO

HBO

procollagen mRNA

MyoD IGF1  mRNA

(Horie M et al. J Appl Physiol.

2014)

HBO

HBO

€Y

1
10 Wistar 25cm
6409
@
2 HBO
HBO 3

2.5 100% 2 1 1

FELEY

| Serin e I Themn

compression AR U by ol i A !
HBOZF DTS4
3 HBO
3
HBO
6 24 3 5 7
CT 22
Evans blue
24
wash out
homogenize
Evans blue
24
Twitch
Tetanus 3 6
24 2 3
CD11b CD68 flow
cytometry 24
3 5 7
HBO CD68 CD163
CD206
Pax7 MyoD
10
(€H) HBO HBO1
: z T** T** ) &
X —r—a—j
W om X 7 I
- Y A -
E \ /[ * ¢l
® . \/ N
g,

Pre 10.5 ﬁS 6 24 30

*p <0.05, **p < 0.01



@) 6 24
3 HBO
o i *p <0.05, **p < 0.01
SERmE
o I A—
- s
" mmE owm 24w 3B S 78
?Nti(izo HBO=20)
5 .HBO
©)
HBO
()] 24
HBO
o MEFBIE@rEesis - HEE=S
B o4 :';|—’ ¢ ﬁ
Lo : o 3 2.0 4.”.:_ i:m.!. e
2 .:. e W gre 2=18
< 0.1 L] -‘#r | =10 ; 05 ...s:gg;
o 2
& & & & & &
6 HBO
HBO HBO NT
intact
® HBO
NT
HBO,
7
®
HBO Twitch Tetanus
@) CD11b
6 24 HBO
CD68 24

CD11b [STEHAR(AF R Tk, BETK)

80

P2

m HBO

Pre 3hr 6hr 24hr 48hr 72hr
8 CD11b
CD68 F5 1% MR (B EK)

Pre 3hr 6hr 24hr A48hr 72hr
9 CD68
®) CD68
1 3 HBO
5 HBO
2
CD163 7 HBO
CD206
3 5 HBO
CD163 positive cells
D5 D7
NT
HBO,
10 CD163
(©)) Pax7+/MyoD-
3 5 HBO
HBO

HBO



Pax7+/MyoD-, Pax7+/MyoD+,

Pax7-/MyoD+
HBO
HBO
M1
M1 M2
HBO CD68 M1
CD206 7 CD163
M2 M2
CD206
HBO
peak out
HBO
HBO
HBO
5

Oyaizu T, Enomoto M, Yamamoto N, Tsuji
K, Horie M, Muneta T, Sekiya I, Okawa A,
Yagishita K. Hyperbaric oxygen reduces
inflammation, oxygenates injured muscle,
and regenerates skeletal muscle via
macrophage and satellite cell activation.
Sci Rep. 2018 Jan 22;8(1):1288. doi:
10.1038/s41598-018-19670-x .
Yagishita K, Oyaizu T, Aizawa J,

Enomoto M. The effects of hyperbaric
oxygen therapy on reduction of edema and
pain in athletes with ankle sprain in the
acute phase: A pilot study. Sport Exerc Med
Open J. 2017 3(1):10-16.

. 28:25-30, 2017

(HBO).
2017

. 34:816 823,

. 34:1284 1288, 2017

11

Oyaizu T, Enomoto M, Horie M, Yagishita
K.Hyperbaric and high-oxygen environments
reduce circulating inflammatory cells,
convert infiltrated macrophage phenotype,
and activate satellites cell following
skeletal muscle contusion 1in rats.
Undersea and Hyperbaric Medical Society
(UHMS) 2017 Annual Scientific Meeting,

2017 6 , Florida, USA
. 90
2017 5
. 90
2017 5
17
2017 6
43
2017 9
. 43
2017 9
52
2017 11



IL-6/STAT3 pathway

MyoD 52
2017
11
28
2017 11
28
2017 11
, . HBO
review. 28
2017 11

http://www._tmd.ac.jp/med/hbo7/

http://www._tmdu-sports. jp/

@
YAGISHITA, Kazuyoshi
10359672

®
KATO, Tsuyoshi

80447490
ENOMOTO, Mitsuhiro

90451971



