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ABSTRACT

Introduction:

The aim of this study was to investigate and compare the effects of a single
session of polarized exercise and a single session of aerobic exercise on the
inflammatory markers C-reactive protein (CRP) and creatine phosphokinase
(CPK) in physically active young women.

Materials and Methods:

The target population consisted of physically active female students aged 18-26
years from the University of Mohaghegh Ardabili who had at least six months of
experience with moderate-intensity exercise. Participants were randomly
assigned to three groups: an aerobic-exercise group, a polarized-exercise group,
and a control group. The training protocols consisted of a single polarized-
exercise session performed at 90% and 70% of maximum heart rate and a single
aerobic-exercise session performed at 70% of maximum heart rate. CRP levels
were measured using a Gptec kit (Belgium), and CPK levels were measured using
a Biorex Fars kit (Iran). The data were analyzed using SPSS software at a
significance level of p < 0.05.

Results:

The results demonstrated that a single session of acrobic exercise increased
CPK levels and decreased CRP levels in physically active young women (p =
0.001 and p = 0.005, respectively). Polarized exercise did not have a significant
effect on CRP levels (p = 0.33), but it significantly increased CPK levels (p =
0.001).

Conclusion:

A single session of aerobic exercise appears to increase CPK levels and decrease
CRP levels. Polarized training produces varying effects on biological markers.
The absence of a significant change in CRP levels suggests a limited
inflammatory response to this type of exercise, whereas the increase in CPK
levels may reflect muscle stress and physiological adaptation to exercise
intensity. The shorter duration of polarized training sessions may be an advantage
of this training method.
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Extended Abstract

Introduction:

Polarized training combines low-intensity exercise with high-intensity activity (1). Physical and
aerobic exercise can stimulate the release of inflammatory markers and the activation of acute-
phase proteins, resulting in microscopic muscle damage. Exercise-induced muscle damage
generally begins with mechanical muscle contractions and leads to the production and release of
inflammatory markers, such as cytokines and chemokines, as well as proteins such as creatine
phosphokinase (CPK) (2,3). An important aspect of examining the effects of exercise is the
assessment of changes in biomarkers such as C-reactive protein (CRP) and CPK. CRP is a marker
of systemic inflammation and has been widely investigated in studies of chronic diseases and
metabolic disorders (4). Measurement of CRP is considered one of the most accurate methods for
assessing inflammatory responses in tissues because CRP increases rapidly during the early stages
of tissue damage and decreases rapidly once the healing process begins (5—7). Elevated CPK levels
following intense exercise may indicate muscle damage. However, research suggests that optimal
training methods, including polarized training, can reduce muscle damage and promote muscle
recovery (8). The type and intensity of exercise may produce different effects on inflammatory
markers. Intense, short-term exercise may temporarily increase CRP levels, whereas balanced and
well-planned exercise, such as polarized training, may contribute to a sustained reduction in this
inflammatory protein (9). Therefore, selecting an appropriate type and intensity of exercise may
help optimize inflammatory responses and improve overall health. Research on the effects of
exercise has focused primarily on professional athletes or men. Consequently, limited information
is available regarding the effects of polarized exercise on biomarkers in physically active young
women. Because sex and physiological characteristics can substantially influence responses to
exercise, examining these effects in physically active young women may provide valuable
information for designing individualized and effective exercise programs.

The present study aimed to examine the effects of polarized exercise on CRP and CPK levels in
physically active young women at the University of Mohaghegh Ardabili. The findings may
improve our understanding of the effects of this training model on general health and physical
performance and may contribute to the development of strategies for improving the existing
scientific evidence. Accordingly, the results may be relevant not only to the scientific community
but also to the design of sports and wellness programs for young women.

Methodology:

This semiexperimental study used a pretest—posttest design to compare the effects of polarized and
aerobic exercise on CRP and CPK levels in physically active young women. Thirty physically
active female students were enrolled: 10 in the control group, 10 in the polarized-exercise group,
and 10 in the aerobic-exercise group. The inclusion criteria were regular exercise at least three
times per week during the preceding six months, general good health, no history of inflammatory,
cardiovascular, or metabolic disease, and no use of anti-inflammatory drugs or specific
supplements during the preceding three months. To assess changes in the biomarkers, venous
blood samples were collected before and after the exercise session. CRP levels were measured
using the Gptec kit (Belgium), and CPK levels were measured using the Biorex Fars kit (Iran) by
spectrophotometry in a validated laboratory. The polarized-training protocol consisted of one
treadmill session lasting 12 minutes and divided into three 4-minute cycles. Each cycle included a
combination of high-intensity exercise at the anaerobic threshold and low-intensity exercise at the
aerobic threshold. The Dmax method, the parallel-line slope method, and the individual-dependent
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distress protocol method were used to determine the anaerobic threshold (10). The aerobic-
exercise protocol consisted of running for 40 minutes at 70% of maximum heart rate (11). A blood
sample was collected before exercise to determine baseline CRP and CPK levels. Immediately
after the exercise session, a second blood sample was collected to measure CRP and CPK levels.
Paired t-tests were used to compare CRP and CPK values before and after exercise. A significance
level of p < 0.05 was considered statistically significant.

Results:

CRP levels decreased from 4.3 £ 1.1 mg/L before polarized exercise to 4.0 + 0.7 mg/L after
polarized exercise. Statistical analysis did not reveal a significant difference in CRP levels
following the polarized-exercise session. CPK levels increased from 106 & 33 U/L before polarized
exercise to 121 = 31 U/L after exercise. This increase was statistically significant. CRP levels
before and after aerobic exercise were 4.40 = 1.3 mg/L and 3.70 £ 1.1 mg/L, respectively.
Statistical analysis did not reveal a significant difference in CRP levels following the aerobic-
exercise session. The mean CPK level was 111.09 + 51 U/L before aerobic exercise and 129.36 +
56.09 U/L after exercise. This increase was statistically significant (p < 0.05).

Discussion:

The results showed that a single aerobic-exercise session at 70% of maximum heart rate in
physically active young women increased CPK levels and decreased CRP levels. Polarized
exercise produced different effects on biological markers. The absence of a significant change in
CRP levels suggests a limited inflammatory response, whereas the increase in CPK levels may
reflect muscle stress and physiological adaptation to exercise intensity.
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