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Hyperbaric Oxygen Therapy for the Exercise-related. Muscular

FEPMF

Muscular strains are the most common type of muscle injury sustained during
participation in highly competitive sports. Performance reduction and increased
risks of severe sports injuries, such as ligamentous injury, tendon tears, or fractures,
have been reported to be related to adjacent muscular injury. Early recovery from
muscular injury is crucial for elite athletes. Hyperbaric oxygen therapy (HBOT) has
been reported to be beneficial in terms of accelerating cell recovery and tissue
repair, which are considered to be helpful for eliminating fatigue and recovering
stamina. This present presentation demonstrated the latest research regarding the
efficacy of HBOT for exercise-related muscular injury. In the animal study rats-calf
injury, the HBOT suppressed the elevation of circulating macrophages in the acute
phase and then accelerated macrophage invasion into the contused muscle. The
results demonstrated that HBOT has a dual role in decreasing inflammation and
accelerating myogenesis in muscle contusion injuries. In our previous human study
series, the HBOT significantly reduced the serum creatine phosphokinase (CK),
glutamic oxaloacetate transaminase (GOT), and myoglobin (MB). In terms of pain
intensity and interference, the HBOT also revealed the significant improvements. In

conclusion, HBOT facilitates the early recovery of exercise-related muscular injury.
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The recommended treatment varies depending on the severity of muscle
injuries. The aim of this study was to evaluate the in vitro myoblast proliferation
and the in vivo histologic and physiologic effects of hyperbaric oxygen treatment
on muscle healing after contusion. Cells from the C2C12 myoblast cell line were
exposed to 100% O, for 25 min then to air for 5 min at 2.5 atmospheres absolute in
a hyperbaric chamber for a total treatment duration of 90 min per 48 h at intervals
of 2,4, 6 and 8 days. Cell growth measurements and Western blot analysis of
myogenin and actin were performed. Then, eighteen mice aged 8 to 10 weeks were
used in the muscle contusion model. The histologic and physiologic effects and
muscle regeneration after hyperbaric oxygen treatment were evaluated. The
myoblast growth rate was significantly higher (p < 0.05) after hyperbaric oxygen
treatment. Densitometric evaluation demonstrated a 39% (p < 0.05) and 25% (p <
0.05) increase in myogenin and actin protein levels, respectively, in the cells treated
with 1 dose of hyperbaric oxygen. Similarly, the myogenin and actin protein levels
increased for samples receiving multiple hyperbaric oxygen treatments when
compared to the control. Physiologic evaluation of fast twitch and tetanus strength
revealed a significant difference between the control group and the 14-day
hyperbaric oxygen group. In conclusion, hyperbaric oxygen treatment increases the
myoblast growth rate and myogenin and actin production. Better histologic and
physiologic performance were found after hyperbaric oxygen treatment in animal

contusion model.
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FENE Soft tissue injuries, including injuries to ligaments and tendons, are

the most common types of musculoskeletal injuries that occur during
sports or exercise. The healing of soft tissue injuries is complicated and
involves multiple biological and biomechanical factors. Various attempt
to enhance the tendon and ligament healing were practiced. Among
these approaches, hyperbaric oxygen therapy is one of the most
promising method. Here, we will discuss the ligament healing
physiology and effect of hyperbaric oxygen therapy. Though this talk,
we provide novel insights into biological regulations on soft tissue

healing with respect to hyperbaric oxygen therapy.
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FEPNF HBO serves as primary or adjunctive therapy for a diverse range of

medical conditions (ex. crush injury, traumatic ischemia). One of the
mechanisms is by increasing the oxygen diffusion to the tissues. The
basis of modulating pressure and oxygen concentration is to regulate
cellular metabolism. Although the articular cartilage is an avascular
tissue, which functions under low oxygen tension, a further decrease in
the oxygen tension of synovial fluid and environment may result in
traumatic injury or degenerative diseases of the articular cartilage.
Hypoxia has been suggested to play a central role in the induction of
tissue damage in osteoarthritis. Therefore, the HBO treatment maybe a
good choice to study avascular tissue like cartilage:

1. Attenuation of apoptosis and enhancement of PG synthesis in
rabbit cartilage defects by HBO treatment are related to the
suppression of NO production

2. HBO accelerated the repair of osteochondral defects in rabbit
model.

3. Additive effects of HBO and PDGF-BB in chondrocyte
transplantation via up-regulated expression of PDGF-f3 receptor.

4. HBO combined with LIPUS treatment increased the TIMP-1/
MMP-3 ratio to slow the course of OA degeneration.

5. HBO inhibits the HMGBI1/RAGE signaling pathway by
upregulating Mir-107 expression in human osteoarthritic

chondrocytes.
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dEEp The use of hyperbaric oxygen therapy in acute hearing loss: The
experience of Kaohsiung Chang Gung memorial hospital
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This study tested the hypothesis that hyperbaric oxygen (HBO) therapy
enhanced the circulating levels of endothelial progenitor cells (EPCs),
soluble angiogenesis factors, and blood flow in ischemic areas in
patients with peripheral arterial occlusive disease (PAOD).

Methods: In total, 57 consecutive patients with PAOD undergoing the HBO
therapy (3 atmospheres (atm) for 2 h each time) were prospectively
enrolled into the present study. Venous blood sampling was performed
to assess the circulating levels of EPCs and soluble angiogenesis
factors prior to and during five sessions of HBO therapy. Additionally,
skin perfusion pressure (SPP), an indicator of blood flow in ischemic
areas, was measured by moorVMS-PRES.

Results: The results demonstrated that the circulating levels of EPCs
(cluster of differentiation (CD)34+/CD133+/CD45dim,
CD31+/CD133+/CD45dim, CD34+) and soluble angiogenesis
factors—vascular endothelial growth factor/stromal cell-derived
factor 1/hepatocyte growth factor/fibroblast growth factor
(VEGF/SDF-1_/HGF/FGF ) were significantly increased post-HBO therapy as
compared to pre-HBO therapy (all p<0.01). Additionally, Matrigel assay
showed that the angiogenesis was significantly increased in post-HBO
therapy as compared to prior to therapy (p < 0.001). Furthermore, SPP
was significantly increased in the ischemic area (i.e., plantar foot
and mean SPP of the ischemic foot) in post-HBO therapy as compared to
pre-HBO therapy (all p < 0.01). Importantly, the HBO therapy did appear
to result in complications, and all the patients were uneventfully
discharged without amputation.

Conclusions: HBO therapy augmented circulating levels of EPCs and

angiogenesis factors, and improved the blood flow in the ischemic area.




