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ABSTRACT

The aim of the study was to determine the effect of the application of hyperbaric oxygen therapy on the course of an infection with group A type T-3 hemolytic
B3 streptococcus. Experiments were carried out on Porton white mice and in vitro blood plates. General and local infections with streptococci were induced in
animals. The infected animals were treated with hyperbaric oxygenation. The lethal effect of infection was significantly inhibited using hyperbaric oxygenation
on the first and second day following the infection.
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INTRODUCTION

The wuse of hyperbaric oxygenation for
therapeutic purposes has recently been developed in many
different medical centres. Similarly, numerous authors
have studied the influence of hyperbaric oxygenation on
microorganisms, the course of infection and immune
reactions in humans and experimental [1,2,3,4,5].

Following a period of enthusiasm and multiple
recommendations for the treatment of various diseases
with oxygen hyperbaria, indications and contraindications
for the use of this treatment method have now been
clarified. The best results in the treatment of infections
with hyperbaric oxygen are obtained in the treatment of
gas gangrene (Clostridium perfringens) and in the
treatment of superficial infections following trauma
[6,4,5].

In a literature review prepared by Gottlieb in
1971 [3], concerning studies on the influence of oxygen
hyperbaria above 1.3 ATA Oz on microorganisms,
a number of authors found in most cases the inhibitory
effect of oxygen on microbial growth in vitro - especially
Escherichia coli, Staphylococcus aureus and Pseudomonas
aeruginosa. At the same time, different susceptibility of
bacteria to inhibit the growth of aerobic hyperbaria was
found, depending on the species and type of bacteria.

It is known from the literature that beneficial
effects of treatment with hyperbaric oxygenation could be
obtained also in streptococcal infections [7]. It should be
noted that research on the influence of hyperbaric
oxygenation in streptococcal infections is scarce in the
world [8].

For this reason, experimental studies have been
undertaken on the effect of hyperbaric oxygen on the
development of streptococcal infection in experimental
animals.

Animal mortality depending on the time of treatment.

MATERIAL AND METHOD

The study was carried out on Porton white mice
(females and males weighing 25-30 grams), which were
infected intraperitoneally in order to induce general
infection with an 18-hour broth culture on Todd-Hevitt's
broth with group A type T-3 B hemolytic streptococci in
a strictly defined dose of microorganisms calculated on the
given number of streptococci cultures.

Infected mice were divided into several groups
and treated with hyperbaric oxygen at 2.8 ATA Oz, used in
5 hyperbaric sessions on three consecutive days. On day 1,
two sessions of 90 minutes each were applied at 4-hour
intervals, on day 2, and on day 3, 1 session as above.

Animals divided into four groups were treated as
follows: first group after 24 hours, second group after 48,
third group after 72 and fourth group after 96 hours from
infection. For each group an equally large control group
was created in which no treatments were performed.

In the course of infection and treatment control
the animals were subjected to animal autopsy, and
bacteriological cultures on streptococcus isolation media
and histological examinations of lungs, heart, kidneys and
liver were performed. The isolated streptococci were
examined in terms of physiological properties.

Studies are currently being carried out on the
effects of oxygen hyperbaria in the case of local infections
in guinea pigs.

In the course of the study, the influence of aerobic
hyperbaria on the tested strain of streptococcus on the
blood plate was also studied, after exposure of 90 minutes
02 and pressure of 2.8 ATA Oz (after 24 hours of cultivation
in an incubator at 37°C).

RESULTS

Tab. 1

Group treated after 24 Group treated after 48 Group treated after 72 Group treated after 96

hours hours hours hours
Hb.T control Hb.T control Hb.T Hb.T control Hb.T
% of dead 30 50 26.6 26.6 % of dead 30 50 26.6
animals animals
In the course of the study, the incidence of liver CONCLUSIONS

abscesses was also observed in animals treated and not
treated with oxygen hyperbaria - more frequent liver
abscesses were observed in animals not treated with
oxygen hyperbaria.

It should be added that by testing group
A hemolytic streptocococci on blood plates, bacterial
growth inhibition was found on those exposed to
hyperbaric oxygenation, which is in line with the results of
other researchers 5. In addition, these colonies showed
a barely marked 8 hemolysis sphere (smaller than in the
control group), with no changes in the Griffith test
(agglutination with specific sera) and in biochemical tests.

On the basis of the studies carried out in mice
with general infections, a more favourable therapeutic
effect was observed in cases where treatment with
hyperbaric oxygenation was initiated early (24 hours).
Later on, hyperbaric oxygenation treatment was followed
by rapid development of the infection in the animals, and
sometimes the opposite effect was observed consisting in
faster death of treated animals. Liver abscesses have been
found more frequently in animals not being treated with
hyperbaric oxygen therapy.
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