Jundishapur

Scientific Medical Journal

Research Paper a ‘ ‘i‘

Increased Serum Levels of the Antioxidant Enzymes (Superoxide Dismutase-3 ok
and Catalase) in Response to SCUBA Diving

*Mohsen Amirnejad Sharafabad Sofla’ , Asghar NikSeresht!

1. Department of Physical Education, Faculty of Sport Science, Jahrom Branch, Islamic Azad University, Jahrom, Iran.

Use your device to scan
and read the article online

[®ETLTT Amirnejad Sharafabad Sofla M, NikSeresht A. [Increased Serum Levels of the Antioxidant Enzymes (Superoxide Dismutase-3
and Catalase) in Response to SCUBA Diving (Persian)]. Jundishapur Scientific Medical Journal. 2022; 21(5):650-659. https://doi.
0rg/10.32598/JSMJ.21.5.2498

d | https://doi.org/10.32598/JSMJ.21.5.2498

ABSTRACT

Physical activity under high pressure such as scuba diving can cause oxidative
stress. This study aims to investigate the effect of diving at a depth of 10 meters for 20 minutes on serum
levels of antioxidant enzymes in male divers.

In this quasi-experimental study, participants were 6 male divers who were select-
ed from the divers of the Red Crescent rescue team in Yasuj, Iran. First, blood samples were taken from
the subjects. Then, in less than five minutes, they reached the desired depth (10 meters) and started
diving for 20 minutes. When they began to come up the surface, they had a safety stop at a depth of 3
meters for 5 minutes. When they reached the water surface, blood sampling was performed again im-
mediately. Paired t-test was used for statistical analysis of data (P<0.05).

[T After diving, a significant increase was reported in serum levels of catalase (P=0.009) and super-
oxide dismutase-3 (P=0.002), compared to the pre-test phase.

[&TTIMELT) Scuba diving at a depth of 10 meters for 20 minutes increases the serum levels of catalase
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Extended Abstract

Introduction

xidative stress is a pathological process of

tissue damage caused by excessive pro-

duction or inhibition capacity reduction

of reactive oxygen species (ROS) during
metabolic processes, which leads to imbalance between
oxidative and antioxidant systems [1]. The ROS can cause
change in cellular macromolecules such as proteins, lip-
ids, and nucleic acid [4, 5]. By increasing the concentra-
tion of free radicals and the resulted pathological condi-
tions, ROS can cause damage to different components of
the cell [6]; therefore, ROS concentration should be con-
trolled by several defense mechanisms [2].

Deep diving is physical activity under high pressure
which leads to production of free radicals and oxidative
stress [14]. As a result, scuba diving stimulates antioxi-
dant enzymes. Dive to a depth of 40 meters causes an
antioxidant response in red blood cells and plasma [17].
Most of studies on the effect of scuba diving on the anti-
oxidant response have been conducted using deep diving;
no research has investigated the effect of shallow div-
ing on the levels of catalase and Superoxide dismutase
(SOD). In this regard, the present study aims to determine
the effect of SCUBA diving on the serum levels of cata-
lase and SOD?3 in male divers.

Methods

In this quasi-experimental study, 6 male divers were se-
lected from among the divers of the Red Crescent rescue
team in Yasouj City. Before entering the water, 5-cc blood
sample was taken and the subjects then entered the water
immediately. After reaching the desired depth (10 me-
ters), they started diving activity for 20 minutes at an in-
tensity of 40% of heart rate reserve. When they started to
come up, they had a safety stop at a depth of 3 meters for
5 minutes (for pressure reduction). When they reached the
water level, 5-cc blood sample was taken again from each
subject. The collected blood samples were transferred to
the laboratory under standard conditions. After separating
the plasma using a centrifuge, the study variables were
measured. The level of serum catalase was measured by
the calorimetric method with a kit (BioVision, USA). Se-
rum SOD level was measured with an ELISA kit (Bio-
Techne Corporation, R&D system, Minnesota, USA).
Paired t-test was used for statistical analysis. The signifi-
cance level was set at 0.05.
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Results

The mean age, height, and weight of subjects were
29.1442.19 years, 175.3342.88 cm, and 77.5+7.16 kg,
respectively. After diving, a significant increase in the
serum levels of catalase (P=0.009) and SOD3 (P=0.002)
was observed compared to the pre-test phase.

Conclusion

The current study showed that SCUBA diving at an in-
tensity of 40% of the heart rate reserve caused a significant
increase in the serum level of catalase (1.83%) and SOD3
(5.75%) enzymes compared to baseline levels. Previous
studies have reported that deep diving also increased these
enzymes [ 15, 16]. Also, the type of breathing that the diver
uses (compressed air) to compensate for the increase in
pressure leads to an increase in oxidative stress [15]. In the
first step, intracellular antioxidant enzymes such as SODI
[15] and SOD2 [13] are activated for antioxidant defense.
In this study, SOD3 isoform, which is the most common
type of SOD in intercellular fluids, was measured. The re-
sult indicated the activity of this enzyme for reducing free
radicals. After the conversion of O, to H O, by SOD, this
harmful byproduct is either destroyed by reduced glutathi-
one or catalyzed by the enzyme catalase into low-activity
oxygen gas and water molecules [19]. Therefore, the in-
crease of SOD and catalase enzymes in the current study
can be considered as the activation of the antioxidant en-
zyme mechanism in response to the stress caused by div-
ing. According to the results, it can be concluded that 20
minutes of scuba diving at a depth of 10 meters can in-
crease the serum levels of catalase and SOD3 enzymes in
male divers. The increase of catalase and SOD3 enzymes
indicates the body’s antioxidant response for reducing the
increased levels of free radicals caused by diving.

The variables related to oxidative stress were not measured
in this study. The male divers were healthy athletes with no
any medical problems; therefore, the results cannot be gener-
alized to armature divers. Due to spending 5 minutes for safe
stop at a depth of 3 meters, blood sampling was not possible
immediately after diving at the depth of 10 meters; the levels
of catalase and SOD3 enzymes may change during this time.

Ethical Considerations
Compliance with ethical guidelines

Participation in this study was voluntary. Before the study,
all participants read and signed a written informed consent

form. They were assured of the confidentiality of their per-
sonal information and were free to leave the study at any time.
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2. Superoxide Dismutase (SOD)
3. Catalase (CAT)
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7. Peripheral Blood Mononuclear Cell (PBMC)
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