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Regarding the contents of the 62-year old book
“Clinical Application of Hyperbaric Oxygen:
Proceedings of the First International Congress
in Amsterdam”

(O MIGITA Heihachi YOSHITAKE Shigenori
WATANABE Wataru
Kyushu University of Medical Science Graduate School,

Health and Medical Sciences Course

[Abstract of presentation]

This is a record of the first international conference on
hyperbaric oxygen therapy (HBO), held in Amsterdam,
the Holland (Netherlands), 62 years ago in September
1963. We will introduce its fascinating contents.

The first international conference on HBO, held in
Amsterdam in 1963, was titled “Clinical Applications of
Hyperbaric Oxygen.” This conference is considered a
milestone in laying the foundation for modern hyperbaric
oxygen medicine.

The proceedings of this conference were published as
a book, and this report describes its contents. The book
covered a wide range of topics presented by leading
researchers ofthetime. Of particular note is the achievement
of Dutch surgeon Ite Boerema, who demonstrated the
potential of hyperbaric surgery (especially cardiac surgery)
and is known for his groundbreaking “life without blood”
experiment, in which pigs were bled and allowed to survive
under hyperbaric conditions.

[Major Contents and Contributions]

1. Medical treatment under high atmospheric pressure.
Infectious diseases, Coronary Infection, Miscellaneous
Indications.

2. Cardiovascular surgery under high atmospheric pres-
sure.

3. Tank building problems and safety measures.

4. Physiological and pharmacological problems.

5. Miscellaneous reports.

6. Closing remarks.

7. General summary.
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The conference presented research findings and ap-
plications of hyperbaric oxygen therapy in the following
fields:

- Surgery: Improved tolerance to circulatory arrest in

hyperbaric surgery, especially cardiac surgery.

- Infectious diseases: The therapeutic effect on an-
aerobic infections, such as gas gangr enecaused by
Clostridium perfringens.

- Poisoning: The effectiveness of hyperbaric oxygen
therapy for carbon monoxide poisoning.

- Basic research: Research into the effects of oxygen
under high pressure on living organisms, particularly

oxygen toxicity.

I was particularly interested in a study on liquid
breathing by JA Kylstra (The Netherlands) and his
colleagues. In their experiments using dogs and mice, they
reported that mice immersed in saline in a pressurized
chamber at 5 atmospheres absolute survived for 1,075
minutes (=18 hours) without being able to breathe air.

This conference marked a major turning point in the
transition of hyperbaric oxygen therapy from an empirical
treatment to evidence-based medicine. Furthermore, the
findings presented here accelerated subsequent research
and clinical applications, leading to the establishment of
hyperbaric oxygen therapy today.

We will introduce the fascinating content of the 423-
page book.

This presentation will be given in Japanese.
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Oxidative Stress Induced by Hyperbaric Oxygen
Treatment and Differential Antioxidant Responses
Among Tissues
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[Objective]

Hyperbaric oxygen (HBO) treatment elevates systemic

5 24 M HARRSIERKEZ S BT SRS

oxygen availability, but antioxidant responses may
differ across tissues. This study aimed to investigate
tissuespecific variations in superoxide dismutase (SOD)
activity in the brain, liver, skeletal muscle, and plasma
after HBO treatment.

[Methods]

Male mice aged 6 I 8 weeks were divided into three
groups: control (NT), HBO1 (one session), and HBO5
(five sessions). HBO was administered at 25 ATA for
120 minutes. Brain, liver, skeletal muscle (gastrocnemius),
plasma, and urine samples were collected after transcardiac
perfusion. Urinary 8-hydroxydeoxyguanosine (8-OHdG)
was quantified by ELISA, and superoxide dismutase (SOD)
activity in the brain, liver, skeletal muscle, and plasma was
measured using the WST method.

[Results]

Urinary 8-OHdG significantly increased in the HBO5
group compared with NT and HBO1. No significant
changes in SOD activity were observed in the brain or liver.
In contrast, skeletal muscle showed a marked increase in
SOD activity in both HBO1 and HBO5. Plasma SOD activity
increased transiently after HBO1 but not after HBO5.
[Discussion]

These findings demonstrate that HBO induces systemic
oxidative stress, yet antioxidant responses differ by tissue.
Skeletal muscle exhibited the most pronounced activation,
plasma showed an acute but transient response, whereas
the brain and liver remained largely unresponsive.
[Conclusion]

HBO triggers oxidative stress and induces distinct
antioxidant responses across tissues, with skeletal muscle
showing the highest sensitivity, which appeared to depend
on the frequency of HBO treatment. Such tissue-specific
responses may underlie the physiological mechanisms of
HBO treatment.
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