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Abstract

Background. Intense or unaccustomed exercise can cause muscle damage and tissue injury, leading to temporary
muscle dysfunction and the release of pro-inflammatory cytokines and free radicals. These factors may result

in muscle protein breakdown, impaired nutrient absorption, and hindered recovery.

Objectives. This study aimed to evaluate the effects of Kencur supplementation on plasma IL-6 and CRP levels

following eccentric exercise.

Materials and methods. A randomized controlled trial (RCT) with a double-blind, placebo-controlled design was
conducted with 40 male recreational students from the State University of Surabaya — Universitas Negeri Surabaya
(age: 19.65 + 1.09 years, BMI: 21.10 + 1.16 kg, body fat percentage: 22.14 % + 2.14 %). Participants were randomly
assigned to either the Kencur group (200 mg/day) or the placebo group (corn starch 100 mg/day) for a period of

14 days. On the experimental day, participants performed 100 countermovement jumps (CM]J). Blood samples were
collected immediately after, 24 hours, and 48 hours post-exercise to measure IL-6 and CRP levels. Repeated Measures
ANOVA with Bonferroni Post-hoc tests were used to analyze the data.

Results. The Kencur group showed a significant reduction in plasma IL-6 and CRP levels post-exercise at all time
points (p < 0.05), while the placebo group exhibited no substantial changes (p > 0.05).

Conclusions. The findings indicate that Kencur supplementation significantly reduces the inflammatory response

by lowering IL-6 and CRP levels following eccentric exercise.
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Introduction

Intense or unaccustomed exercise can result in muscle
damage and tissue injury, often leading to a temporary loss
of muscle function and the release of pro-inflammatory
cytokines and free radicals (Aoi et al., 2004; Suzuki,
2018; Wilke & Behringer, 2021). Among various exercise
modalities, eccentric exercise—where muscles lengthen
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while contracting, such as during the lowering phase of
a weightlifting movement—induces greater muscle cell
damageand post-exercise discomfort compared to concentric
exercise, which involves muscle shortening (Hotfiel et al,,
2018; Lin et al., 2021). Eccentric exercise places significant
mechanical strain on the muscle, particularly affecting the
sarcolemma, the protective membrane surrounding muscle
fibers (Bazzucchi et al., 2019; Peake, 2019). This strain can
result in structural disruptions, such as Z-line streaming in
the sarcomere, and leakage of intracellular proteins into the
bloodstream, impairing muscle function and reducing force
production capacity (Lee et al., 2021; Northeast & Clifford,
2021; Sonkodi, 2022).
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Following such muscle damage, individuals typically
experience delayed-onset muscle soreness (DOMS), peaking
between 24 to 72 hours post-exercise. DOMS is associated
with localized inflammation and the mobilization of immune
cells to the affected tissues (Farias-Junior et al., 2019;
Sulistyarto et al., 2022). This process resembles the acute-
phase response seen in trauma or infection, characterized
by increased levels of oxidative stress and inflammatory
markers (Stozer et al., 2020). Reactive oxygen species (ROS),
generated during prolonged or intense exercise, contribute
to cellular damage and amplify the inflammatory response,
further promoting the release of pro-inflammatory cytokines
such as Interleukin-1f (IL-1P), Interleukin-8 (IL-8), tumor
necrosis factor-alpha (ITNF-a) and interleukin-6 (IL-6)
(Thirupathi et al., 2021; Tidball & Villalta, 2010).

Among these cytokines, IL-6 exhibits the most
significant elevation following exercise, with circulating
levels increasing up to 100-fold depending on exercise
intensity and duration (Fleckenstein et al., 2021). IL-6 is
released into the circulation by contracting muscles (i.e.,
muscle-derived IL-6) during intense exercise (Beba et al.,
2022; Nieman et al., 2003). IL-6 reaches its peak immediately
after completion of exercise, followed by a rapid decline to
baseline levels (Hennigar et al., 2017; Waskiw-Ford et al,,
2020). If tissue damage occurs during intense exercise (e.g.,
vigorous eccentric exercise), immune cells infiltrate the
muscle and release IL-6 to signal the acute phase response
and tissue repair (Batatinha et al., 2019; Brendler et al., 2021).

While IL-6 plays a critical role in initiating tissue repair
and adaptation, excessive levels can have deleterious effects,
such as muscle protein breakdown, impaired nutrient uptake,
and disrupted recovery (Kistner et al., 2022). Similarly, CRP,
an acute-phase protein synthesized in response to IL-6,
serves as an indicator of systemic inflammation and muscle
damage severity. Prolonged elevations of these markers
are linked to suboptimal recovery and impaired training
outcomes (Peake et al., 2017).

Given the physiological impact of eccentric exercise,
nutritional interventions aimed at mitigating exercise-
induced inflammation have gained traction in recent
years. Common strategies include supplementation with
antioxidants (e.g., vitamins C and E) (Torre et al., 2021), anti-
inflammatory compounds (Kruk et al., 2021), and proteins
or amino acids (Gao et al., 2022; Northeast & Clifford, 2021).
However, reliance on pharmacological anti-inflammatory
agents, such as Nonsteroidal Anti-inflammatory Drugs
(NSAIDs) like ibuprofen, is commonly used to reduce
inflammation but may have side effects. This is associated
with risks such as gastrointestinal distress and impaired
tissue healing (Pham & Spaniol, 2024). This has shifted focus
toward natural alternatives, including herbal supplements,
as safer and potentially effective options.

Kencur (Kaempferia galanga Linn), a traditional herb
from the Zingiberaceae family, has shown promise due to
its potent anti-inflammatory properties (Irawan et al., 2022;
Yao etal., 2018). Kencur contains bioactive compounds such
as flavonoids, polyphenols, and ethyl p-methoxycinnamate,
which have been associated with reductions in inflammatory
markers (Kiptiyah et al., 2021). Preliminary studies suggest
that Kencur supplementation may attenuate IL-6 and CRP
responses following intense exercise, providing a natural
approach to modulating the inflammatory cascade (Zhang et

al., 2022). However, current research on Kencur in exercise
recovery contexts remains limited, often involving small
sample sizes and early-phase studies. Therefore, this study
aims to evaluate the effects of Kencur supplementation on
plasma IL-6 and CRP levels following eccentric exercise. By
assessing these inflammatory markers, we seek to determine
whether Kencur supplementation can modulate the post-
exercise inflammatory response and support muscle
recovery. This study addresses a critical gap in the literature
and contributes to the growing exploration of traditional
herbal remedies in modern sports science.

Materials and Methods

Study Participants

A total of 40 male recreational students from Universitas
Negeri Surabaya were participated in this study. The partici-
pants were carefully selected according to specific criteria; all
were healthy with a normal body mass index (BMI), exclud-
ing those who were already taking medications, using chemi-
cal substances, or consuming any supplements, and did not
smoke and alcohol. Additionally, both groups were deemed to
be at low risk of bias. Participants were then randomly divided
into two groups: one group received kencur capsules (Kencur
Group, n = 20) and the other group received a placebo capsules
(Placebo Group, n = 20). The participants had the same body
weight, and there were no significant differences in physical
characteristics between the two groups. Prior to participating
in the research, all individuals gave their explicit consent after
being thoroughly briefed on the study’s goals and methods.

Study Organization

Randomized controlled trial (RCT) with a double-blind,
placebo-controlled design. This approach ensures robust
comparisons and minimizes biases. The design was devel-
oped to investigate the effectiveness of 200 mg of Kencur
capsule supplementation for 14 days (2 weeks) to modulates
IL-6 and CRP as inflammation and muscle damage markers.
The study was conducted over a period of one month, with an
initial assessment on the first day to evaluate the participants’
baseline condition. Participants were prohibited from engag-
ing in vigorous physical activity, including exercise, for the 30
days of the study. The only exception was an experimental ex-
ercise protocol, which was specifically designed for this study.

Supplementation

Both the Kencur group and the Placebo group
participants collected their initial data, which included
body weight, height, body fat percentage, physical activity
level, and VO,max measurements, to ensure that the groups
were homogeneous at the outset of the study. The study
involved two types of supplements: one containing 200mg
of Kencur by Tazzaka™, a commercially available product,
and another placebo consisting of a similar capsule with
100mg of corn starch. The Kencur supplement used in this
study was manufactured by Tazzaka™ and is certified by the
Indonesian Food and Drug Authority (Badan Pengawas Obat
dan Makanan, BPOM). The subjects took either the Kencur
supplement or the placebo capsule daily with breakfast for a
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Fig. 1. Timeline of the study

period of 14 days. During this time, they were not allowed
to engage in strenuous physical activity or participate in
recovery programs such as massage or cryotherapy. Before
starting any exercise, participants were required to be free
from pain and injury, as confirmed by their completion of a
physical activity readiness questionnaire.

Exercise Protocol

After 14 days of supplementation, on the 15" day,
participants were asked to perform a specific exercise
protocol designed to cause muscle damage. The protocol
involved a series of countermovement jumps (CM]J)
with proper technique and maximum effort encouraged.
Participants performed a total of 100 countermovement
jumps in 10 sets of 10 jumps every four seconds, with a
60-second rest between sets. The observer monitored the
knee angle between jumps, ensuring it was maintained at 90°.
This exercise has been proven to induce significant muscle
damage in previous studies and was used to assess the effects
of the supplements on muscle damage. A summary of the
study design is presented in Figure 1.

Outcome Measures

The primary outcomes of the study were to measure IL-6
and CRP plasma concentration as an inflammatory marker
due to eccentric exercise. The assessment of IL-6 and CRP
plasma concentrations was performed at three specific time
points: immediately after (0 h), 24 hours (24 h), and 48 hours
(48 h) the countermovement jumps (CM]) protocol was com-
pleted. The selection of specific time points (0 h, 24 h, and 48
h) is based on their established relevance in tracking post-
exercise inflammatory responses, as demonstrated in previ-
ous studies (Kimble et al., 2023; Northeast & Clifford, 2021).

To assess IL-6 and CRP plasma concentration levels,
blood samples were collected from the cubital vein, with
up to 100 cc of blood taken and anticoagulated with EDTA,
and placed into an SST (Serum Separator Tube). The tube
with the frozen blood was then centrifuged at 3000 rpm
for 15 minutes to separate the plasma from the blood. The
plasma formed in the tube was transferred into several
polypropylene tubes, sealed, and labeled with identity
according to the research serial number. The tubes were then
frozen at a temperature of < -20 °C until analyzed.

Measurement of plasma IL-6 levels was performed using
the Enzyme-Linked Immunosorbent Assay (ELISA) method,
while the plasma concentration of CRP was measured using
the DBC hs-CRP ELISA kit (Diagnostics Biochem Canada
Inc., Canada). The analysis was conducted at the Sports Science

Laboratory of Universitas Negeri Surabaya and the Research
Laboratory Installation of Airlangga University Hospital,
which adhere to standard research protocols. Both laboratories
are equipped for biochemical analysis, ensuring the reliability
of the obtained IL-6 and CRP plasma concentration data.

Statistical Analysis

The data were processed both manually and digitally
to convert it into usable information. Data are presented as
mean * standard deviation. Prior to the analysis, normal-
ity was assessed for the data distribution in each group and
time point using the Shapiro-Wilk test. To evaluate the ef-
fects of Kencur supplementation on the dependent variables,
IL-6 and CRP levels were analyzed using Repeated Measures
ANOVA with two factors: time (0 h, 24 h, and 48 h) as a
within-subject factor and treatment group (kencur supple-
mentation vs. placebo) as a between-subject factor. If the
ANOVA results show significant differences, post-hoc testing
using Tukey’s HSD will be conducted to identify specific dif-
ferences between time points (0 h, 24 h, and 48 h) within each
treatment group. All analyses will be performed using SPSS
23 statistical software, with a significance level set at p < 0.05.

Results

A total of 40 recreational male students from Universitas
Negeri Surabaya participated in this study. They were
randomly assigned to either the Kencur Group (n = 20) or
the Placebo Group (n = 20). The average age of the Kencur
Group was 18.70 years (+0.47), while the average age of the
PLA was 18.67 years (+0.49).

The International Physical Activity Questionnaire (IPAQ)
was used to assess participants’ activity levels before the study
commenced, categorizing them as low, moderate, or high ac-
tivity based on metabolic equivalent task (MET) values. Body
composition was measured using bioelectrical impedance
analysis, while aerobic fitness was estimated via the VO,max
test using the Beep Test (Multistage Shuttle Run Test).

Additional characteristics from this study are presented
in Table 1. (Data are presented as mean + standard deviation
(SD), n = 20).

Kencur supplementation and changes on IL-6

IL-6is a cytokine that serves as a marker of inflammation
in response to the mechanical disruption of fibers. IL-6
plasma levels were measured at three different times:
immediately after (0 h), 24 hours (24 h), and 48 hours (48 h)
post-eccentric exercise. The plasma levels of IL-6 increased
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Table 1. Respondent Characteristic

Indicators Kencur Group Placebo Group Categories
Age (years) 19.65 (+ 1.09) 19.70 (= 1.17)
Height (cm) 166.30 (£ 5.32) 167.75 (£ 3.13)
Weight (kg) 58.65 (& 4.83) 59.15 (+ 3.53)
BMI 21.19 (£ 1.24) 22.50 (+ .66) Normal
Fat Percentage (%) 21.94 (+2.20) 2233 (+£2.11) Average
IPAQ (MET) 1318.26 (& 252.48) 1266.63 ( 214.28) Moderate
VO,max (mL kg’ min™) 34.84 (+ 6.18) 36.89 (+ 5.87) Poor

in response to exercise in both groups. Peak IL-6 levels were
observed immediately (0 h) post-exercise for both Kencur
and placebo groups, followed by a decrease at 24 h and a
subsequent increase at 48 h after eccentric exercise.

When compared to the placebo group, the Kencur group
showed significantly lower IL-6 plasma values at all time
points post eccentric exercise (Table 2). (Data are presented
as mean = standard deviation (SD), n = 20).

Table 2. Changes in IL-6 plasma were measured at three
different times.

i oh 24h 48h »
(pg/ml) (pg/ml) (pg/ml)
Kencur  45.65+17.22 2326+ 1823 29.28+18.54 0.001
Placebo  75.26 £26.25 57.90+22.21 65.66+20.17 0.710

Repeated Measures ANOVA with two factors

Table 2 above shows the changes in IL-6 after a 2-week
supplementation period for both the Kencur and Placebo
groups. The p-value (time) indicates the significance of
differences in IL-6 levels across the three time points (0 h, 24
h, and 48 h) within each group. In contrast, the Placebo group
did not exhibit significant changes in IL-6 levels over time (p
= 0.710), suggesting no measurable effect from the placebo
intervention. This implies that Kencur supplementation
resulted in reduced IL-6 plasma levels, while the placebo
group did not see any reduction in IL-6 plasma levels.

Kencur supplementation and changes
on inflammatory marker (CRP)

CRP is frequently used as an indicator of inflammation
resulting from intense exercise. In a comparative study of
plasma levels of inflammatory markers before and after
kencur supplementation (after a 2-week period), we noted a
significant change in CRP levels across the three time points
(0 h, 24 h, and 48 h) within each group in the kencur group,
while no such change was observed in the placebo group. The
test results are shown in Table 3 below. (Data are presented as
mean * standard deviation (SD), n = 20).

Table 3. The changes in CRP plasma levels were measured
at three different time points

Oh 24h 48 h

hs-CRP (mg)  (mg)  (mgN) P
Kencur 2.42 +0.22 1.61 £0.16 1.74 £ 0.28 0.003
Placebo 2.65+0.15 2.08+0.17 2.36+0.20 0.612

Repeated Measures ANOVA with two factors

Table 3 above shows the changes in plasma CRP after
a 2-week supplementation period for both the Kencur and
placebo groups. The results indicate a significant reduction
in CRP levels over time (p < 0.001), suggesting a notable
anti-inflammatory effect of Kencur supplementation. In
contrast, CRP levels in the placebo group showed changes
that were not statistically significant (p = 0.612), indicating
no measurable effect from the placebo treatment. Therefore,
it can be concluded that Kencur supplementation leads to a
more pronounced decrease in CRP plasma levels compared
to the placebo.

Discussion

This study investigated the effects of Kencur
(Kaempferia galanga Linn) supplementation on plasma
IL-6 and CRP concentrations following eccentric exercise,
a well-established model for inducing muscle damage and
inflammation. The aim was to explore its potential as an
anti-inflammatory agent in eccentric exercise, enhancing
recovery, and improving exercise performance by leveraging
its anti-inflammatory pathway. This information can serve
as a reference and consideration for athletes and active
individuals regarding the risk of inflammatory response and
muscle damage caused by eccentric exercise.

The primary finding of this study showed that taking
kencur supplements for a 2-week period can attenuate
the inflammatory response and prevent muscle damage,
as indicated by significant changes in both IL-6 and CRP
plasmalevels, which are markers of inflammation and muscle
damage due to eccentric exercise. The current findings
support kencur supplementation to attenuate inflammation
and muscle damage in the hours immediately following
eccentric exercise. Thus, kencur supplementation may be an
important consideration in developing and implementing
strategies to aid in muscle recovery during the acute (0-48 h)
time period following a bout of eccentric exercise-induced
inflammation.

The benefits of taking kencur supplements before and
after exercise-induced inflammation are uncertain due to
variations in dosage, timing, and types of exercises studied.
Inflammation and muscle damage levels also differed among
the studies.

Ithas been shown in many studies that eccentric exercise,
especially if done excessively, can result in inflammation
and muscle damage (Bontemps et al., 2020). High intensity
exercise can cause a temporary decrease in muscle strength,
increased passive tension, increased pain and muscle
inflammation, and elevated levels of intramuscular proteins
in the bloodstream (Arazi et al., 2021). It is a common
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symptom that occurs when engaging in high-intensity
exercise. It is a temporary and natural part of the muscle's
repair and adaptation process (Batatinha et al., 2019).

Eccentric exercise, characterized by muscle lengthening
while contracting—such as during the lowering phase of
a weightlifting movement—places unique and intense
mechanical stress on muscle fibers. This type of exercise is
not only more challenging than concentric exercise, where
the muscle shortens, but it also elicits a distinct physiological
response due to the higher strain it imposes on muscle
structures (Heiss et al., 2019; Stozer et al., 2020). The
sarcolemma, a critical membrane surrounding muscle fibers,
is particularly vulnerable during eccentric contractions.
Microscopic examination reveals structural disruptions,
such as "Z-line streaming” within the sarcomere, the
fundamental unit of muscle contraction (Ucar et al., 2024).
These changes compromise the integrity of the muscle and
can lead to the leakage of essential intracellular proteins,
such as creatine kinase, into the bloodstream—a hallmark of
muscle damage (Stozer et al., 2020).

The resulting impairment in muscle function
significantly decreases the muscle's capacity to produce
force, contributing to post-exercise soreness and a prolonged
recovery period (Barker et al., 2023). Despite these
challenges, eccentric exercise is highly valued for its ability
to stimulate muscle remodeling and adaptation, making it a
double-edged sword in physical training and rehabilitation.
IL-6 is the most significantly elevated cytokine after intense
exercise, often exceeding other cytokines by up to 100-fold
(Nanavati et al., 2022). High levels of IL-6 can lead to muscle
protein breakdown, hinder recovery, and disrupt training
adaptations, impacting performance and long-term health.

Several studies have suggested a strong link between
inflammation and muscle recovery. Inflammatory responses,
particularly through IL-6 and CRP pathways, play a crucial
role in post-exercise adaptation and tissue repair (Irawan
et al,, 2022; Jakubczyk et al., 2020). This response involves
the release of pro-inflammatory cytokines such as tumor
necrosis factor-alpha (TNF-a), interleukin-1 beta (IL-1B),
and interleukin-6 (IL-6), as well as other inflammatory
mediators like prostaglandins and leukotrienes (Lin et al.,
2021). These cytokines not only amplify the inflammatory
process but also contribute to the recruitment and activation
of immune cells, perpetuating a cycle of oxidative damage
and inflammation (Suzuki, 2018; Tanabe et al., 2021).

Studies have demonstrated that muscle damage is
frequently associated with oxidative stress (OS), which is
marked by an increase in reactive oxygen species (ROS).
The level of the biomarker produced is dependent on the
extent of muscle damage or fatigue. One study observed
that cytokines response and muscle damage during eccentric
exercise have been linked to a shift toward greater glycolytic
energy production. As a result, inflammatory processes
are consistently connected with OS, and both are directly
involved in muscle damage, meaning they should be
examined and managed together (Amalraj et al., 2020).

Preventing excessive increases in IL-6 following eccen-
tric exercise is important because sustained high levels of
IL-6 are associated with detrimental effects such as muscle
protein breakdown, prolonged inflammation, and impaired
recovery (Jomova et al., 2023; Waskiw-Ford et al., 2020). IL-6
is a pleiotropic cytokine that plays a dual role: while it acts as

a myokine facilitating glucose uptake and tissue repair dur-
ing moderate elevation, excessive levels can shift toward pro-
inflammatory actions, promoting catabolic effects (Fuller et
al., 2020; Kistner et al., 2022). Elevated IL-6 also stimulates
the production of acute-phase proteins like CRP, exacer-
bating systemic inflammation and contributing to oxidative
stress, which can delay muscle regeneration and adaptation
(Boukhris et al., 2020; Del Giudice & Gangestad, 2018).

Studies have shown that unchecked inflammation
marked by elevated IL-6 levels can impair mitochondrial
function, amplify muscle soreness, and reduce force
production, potentially leading to overtraining syndrome
or compromised athletic performance (Fischer et al., 2004).
Therefore, nutritional or therapeutic strategies targeting
IL-6 modulation, such as antioxidant or anti-inflammatory
supplementation, canhelp maintain an optimal inflammatory
balance post-exercise, supporting recovery and training
benefits (Nara & Watanabe, 2021).

In this study, IL-6 and CRP plasma concentrations in
blood were measured as an inflammatory marker. As shown
in the results above, there is changes in both IL-6 and CRP
plasma levels 0 hours, 24 hours and 48 hours post single bout
eccentric exercise. The results of statistical analysis showed
that there is a difference in IL-6 and CRP plasma levels after
14 days of Kencur supplementation. Recent studies have also
shown a slight increase in IL-6 and CRP levels as an inflam-
matory marker after CMJs as an EIMD (Cerqueira et al., 2020;
Costello et al., 2018; Kawamura & Muraoka, 2018). The pres-
ence of this inflammatory marker (IL-6 and CRP) is suggested
to be the result of muscle cell damage as a consequence of in-
tense eccentric exercise (Boukhris et al., 2020; Mal'tseva et al.,
2022). The present study showed that daily Kencur capsules in-
take demonstrated to be efficient in attenuating IL-6 and CRP
plasma levels as a consequence of intense eccentric exercise.

The excessive inflammatory response that follows can
ultimately lead to additional tissue damage (Taherkhani et al.,
2020). Previous evidence has suggested that an acute bout of
exercise increases NF-kB activity. NF-kB is a critical regulator
of various physiological and pathological processes, includ-
ing inflammation and oxidative stress (Suzuki et al., 2020).

In conclusion, this study provides evidence supporting
the potential of kencur supplementation to modulate
exercise-induced inflammation, as indicated by its effects
on plasma IL-6 and CRP levels following eccentric exercise.
The anti-inflammatory pathway of kencur, attributed to its
bioactive compounds such as ethyl p-methoxycinnamate
and flavonoids, appear to play a crucial role in attenuating
the acute inflammatory response associated with muscle
damage. These findings suggest that kencur may serve as a
natural and effective alternative for managing post-exercise
inflammation, promoting recovery, and maintaining
training adaptations. However, further research involving
larger sample sizes, diverse populations, and varying
exercise protocols is necessary to confirm these effects and
explore the broader applications of kencur in sports and
clinical settings.

Conclusions

This study demonstrates the potential of kencur
supplementation to modulate inflammatory responses
following eccentric exercise. Specifically, kencur
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supplementation was associated with reductions in plasma
IL-6 and CRP concentrations following eccentric exercise,
suggesting a potential role in modulating the inflammatory
response. These findings suggest that kencur, with its
anti-inflammatory properties, may serve as a natural and
effective strategy to mitigate exercise-induced muscle
damage (EIMD).

Future research should explore the dose-response
relationship and long-term effects of kencur supplementation
across diverse populations and exercise modalities.
Additionally, comparative studies with other anti-
inflammatory interventions could further establish kencur’s
role as a viable alternative in sports nutrition and recovery.
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MpuimaHHA fO6ABOK i3 BMiCTOM KEHKYpa MOAYNIOE NOKAa3HUKN
iHTepnenkiHy-6 (IL-6) Ta C-peakTuBHoro 6inka (CRP) sk peakuin
Ha NOWKOAPKEHHA M'A3iB NiCNIA BUKOHAHHA eKCLLeHTPUYHNX Bnpas

Poii [Ixanyapni Ipapan'A°’E, Mlocod Poenasyi'®", Xepi Baxioni'®F, HypTbe Anita Kymaar

Ao6pyn Poxim Tyaneka**“P, Hanpa, Pumaari'“®

!Ilep>xaBHuit yHiBepcuteT Cypabast
*YuiBepcuret Eitpranrra

1CD
>

, Ani Bimxasauaro®tPE

*Yuiepcuret Icnamy Caitiga Ani Paxmarymu Tynynrarynra

ABTOpCHKNMIT BKIAM: A — fU3aiiH KOCTimKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pegepar. Crarrs: 9 ., 3 Tabn., 1 puc., 55 mxeper.

Icropia nuranHs. [HTeHCUBHI a60 HekacTOMi3oBaHi (i3N4Hi BIPABU MOXKYTb CIPUYMHUTY MOIIKOKEHHA M A3iB i Tpas-
MYBaHHS TKaHJH, 110 IPU3BOAUTD [0 TMMYACOBOI M s130B0i AMCRYHKII i BUBIIbHEHHS IIpO3allalbHUX LMUTOKIHIB Ta BUIBHMX
panukais. BkazaHi ¢pakTopy MOXYTb BUK/IMKATU PO3IIAJ] M A30BUX Oi/IKiB, IOPYILIEHHS 3aCBOEHHS MOXXIBHUX PEYOBMH Ta YIIO-
Bi/IbHEHHA IPOLECY BiJHOB/ICHHS.

Mera gocmimKeHH:A. MeTo0 1[bOr0 HOCI/PKeHHA Oy/I0 OLiHUTY BIUINB HpUIIMaHHA H00aBOK i3 BMICTOM KeHKypa Ha piBHI
IJI-6 Ta C-peaktuBHOrO 6i/1Ka B I/1a3Mi KPOBI IiC/Is1 BUKOHAHHS €KCLIEHTPUYHIX BIIPAB.

Marepiamu Ta Meromu. [IpoBefeHo pangoMisoBaHe KOHTponboBaHe gocmimkenHs (PK]) i3 3acTocyBaHHAM MOABITHOrO
Crirnoro, miane6o-KOHTPOIbOBAHOTO [U3aliHy 3a y4acTio 40 CTy/IeHTiB 40/IoBivoi cTaTi, IKi HaBYaMMCA Ha QaKynbTeTi pekpeaii
Jepxasroro yHiBepcutery Cypabai — Universitas Negeri Surabaya (six: 19,65 + 1,09 pokis, IMT: 21,10 + 1,16 kr, BifcoTKOBuII
BMICT XXVpY B opraismi: 22,14 % + 2,14 %). Y4yacHukis 6y10o paHZoMi30BaHO [0 TPy, sIKa IpuiiMaa f06aBKY i3 BMICTOM KeH-

269



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 25, Num. 2

Kypa (200 mr/po6y), abo no rpymu miane6o (KyKypynssHuit kpoxmaab 100 Mr/no6y) Ha mepiof crioctepesxeHHs 14 nHiB. Y neHb
IIPOBEJIeHH: eKCIIePMMEHTY y4acHUKY BuKoHam 100 BepTuKambHMX cTpuOKiB i3 konTppyxoM (KPC). 3abip spaskis KpoBi mpo-
BOIVMBCSA Ofpasy IiC/A TPeHYBAaHHA, Yyepe3 24 roayHu Ta 48 TOAVH MiC/IA 3aBEepIIEeHHA BIIPAB 3 METOXO0 BM3HaYeHHA piBHIB IL-6 Ta
C-peaxtusHoro 6inxa. /Iy aHai3y faHux 6y/I0 3aCTOCOBAHO METOJ, AMUCIIEPCIIIHOTO aHaIi3y IIOBTOPHMX BuMiproBaHb (ANOVA)
i3 BukopucranHaM post-hoc-rectiB Bordepposi.

Pesynbratu. ¥ rpymi, sika npuitMana f06aBKy i3 BMICTOM KeHKYpa, CIIOCTepirazocs BOCTOBipHe 3HVDKeHH:A piBHiB IJI-6 Ta
CPB y r1asmi KpoBi Iic/ist TpeHyBaHH: B yciX 4acoBux mpomixkax (p < 0,05), Topi K y rpymi 1ane60 CyTTeEBMX 3MiH He BCTa-
HoBJteHO (p > 0,05).

BucnoBku. OTpyuMaHi JaHi CBiff9aThb Ipo Te, 110 BXXMBAHHA J0OOABOK i3 BMiCTOM KeHKYypa CIIpUsA€ 3HAYHOMY 3MEHIIIeHHIO 3a-
IIa/IbHOI peakiiii 3a paxyHoK 3HbKeHHsA piBHiB IJI-6 Ta CPB mic/i1 BUKOHaHHA eKCIeHTPUYHMX BIIPaB.

Knrouosi cnoBa: excrienTpuyHi Bpasy, AQK, samanenHs, iMyHHa BiIoBifb.
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