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Abstract

Introduction: Antioxidant use can affect delayed muscle soreness,
inflammation, and oxidative markers. The aim of the present study
was to investigate the effect of dried barberry root supplementation
on muscle pain and serum superoxide dismutase (SOD), catalase
(CAT) and glutathione peroxidase (GPX) following a session of
eccentric exhausting activity in non-athlete women.

Materials and methods: In this quasi-experimental study, thirty non-
athlete women aged 20 to 30 years were randomly divided into three
groups of 10, including 1- eccentric exhaustion activity (control
group), 2- eccentric exhaustion activity + placebo (placebo group) and
3- eccentric exhaustion activity + barberry supplement (Barberry
group). On the pretest day, all three groups participated in an
exhaustive eccentric activity. Blood samples were taken from the
subjects before and after the activity. Then, the subjects participated
in a group-specific supplementation program for 2 weeks. Groups 2
and 3 received dried barberry root and flour powder with a daily dose
of 3 capsules of 250 mg respectively. After two weeks of receiving the
interventions, all three groups again participated in the post-test
similar to the pre-test in the eccentric exhausting physical activity
with the same intensity and duration .Blood samples were taken again
from the subjects before and after this activity To analyze the data, 2 x

4 factor analysis of variance (2 groups and 4 times of measurement)
including Bonferroni post- hoc test was used(P=0.05).

Findings: Eccentric exhausting activity and eccentric exhausting
activity+barberry supplement had no significant effect on changes in
serum levels of SOD and CAT (P<0.05). Althougheccentric exhausting
activity significantly increased serum GPX levels and muscle pain
(P<0.05); this increase was less in the barberry supplement group
(P=0.05).

Conclusion: It seems that one session of eccentric exhausting activity
can increase muscle soreness and serum GPX levels in non-athlete
women. However, 14 days of barberry supplementation can reduce its
levels.
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The Effect of Dried Barberry Root Supplementation on Muscular Pain ...

Extended Abstract

Introduction

Delayed onset muscle soreness or pain (DOMS)
usually occurs following strenuous physical
activity, running downhill, plyometric exercises
and eccentric contractions as the result of
weight training (1). Delayed muscle soreness,
which is usually accompanied by inflammation
and pain, occurs 12 hours after an activity, so
that the pain reaches its peak between 48 and
72 hours and usually heals 5 to 7 days later (2).
Physical activity and exercise, depending on its
intensity and type, increase the formation of free
radicals (8). It seems that an exercise session
increases oxidative stress levels in muscle
tissue, and meanwhile the activated pathways
by adenosine monophosphate (CAMP) activate
the protein kinase pathway and are effective in
increasing antioxidant enzymes (9). Currently,
the main and effective treatment of many
diseases is done with chemical drugs, but these
compounds have many side effects, so
researchers are looking for herbal compounds
to treat and prevent these diseases (15).
Barberry plant by the scientific name of Berberis
vulgari from the Berberidaceae family is one of
the native plants of Iran and is known as an anti-
inflammatory plant in traditional Iranian
medicine (16). Barberry with its antioxidant
properties reduces lipid peroxidation. Thus, it
protects antioxidant enzymes such as
superoxide dismutase (SOD) against oxygen free
radicals and hydrogen peroxide (21). Many
studies have examined the effect of using
different drugs to treat or reduce DOMS, but the
side effects of these drugs have led the
researchers to extremely pay attention to
medicinal plants. However, the effect of
barberry extract on serum antioxidant enzymes
(SOD, GPX and CAT) following an exhaustive
eccentric exercise and muscle soreness has not
been completely understood yet, therefore, the
aim of the present study was to determine the
effect of dried barberry root supplementation
on muscle pain and serum antioxidant enzymes
following a session of exhaustive eccentric
activity in non-athlete women.

Materials and Methods

In this quasi-experimental study, 30 non-athlete
women with the age range of 20 to 30 years
were purposefully selected as the statistical
sample. Next, the subjects were randomly
divided into three groups of 10 people including
1) Activity exhaustive eccentric (control group),

2) Activity exhaustive eccentric + placebo
(placebo group), and 3) Activity exhaustive
eccentric + supplement barberry (Group
barberry). First, the whole research process
(supplementation, physical activity and
sampling) with its objectives and possible risks
were explained to the subjects in a session and
the demographic information of the subjects
(including age, height, weight and BMI) along
with consent written letters were obtained from
them voluntarily. They also attended a physical
education session one week before the study to
get familiar with the process of doing physical
activities. On the pretest day, all three groups
participated in an exhaustive eccentric activity.
Blood sampling was performed before and after
the activity. Then, the subjects participated in a
group-specific supplementation program for 2
weeks in such a way that one group received a
capsule containing dried barberry root at a daily
dose of 3 capsules of 250 mg (barberry group)
(27) This group were called barberry group.
Also, another group as a placebo group received
flour in capsules similar to barberry capsules in
appearance and dose. In this way, the placebo
group received the flour each day in 250 mg
exactly the same as barberry group. After two
weeks of receiving the interventions, all three
groups again participated in the same eccentric
exhausting physical activity with the same
intensity and duration (posttest). Blood samples
were taken from the subjects before and after
the posttest and SOD, GPX and CAT levels were
also measured for each blood sample by using
laboratory kits. To determine the severity of
pain before and after the intervention, a
standard VAS chart (visual pain ruler) was used
and people were asked to mark their muscle
pain intensity on a 10 cm line (from zero
without pain to 10 cm severe pain). If the
subjects marked a score of more than 3 cm on
the visual ruler of pain, they were included in
the study and subjects with mild muscle pain
(score between 0-3) were excluded from the
study (29). To analyze the findings, 2 x 4
factorial analysis of variance (2 groups and 4
measurement times) along with Bonferroni’s
post- hoc test (P=0.05) was used in this study.

Findings

The results of factorial analysis of variance
showed that although there was no significant
difference in changes in serum levels SOD
(P=0.27) and CAT (P=0.73) in the research
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groups in the four measurement times , the
muscle pain increased significantly after
exhaustive eccentric activity (P=0.0001). But
this increase in barberry consumption group
(after barberry consumption) was significantly
less than placebo and control groups (P=0.001).
Also, serum levels of GPX increased significantly
after eccentric exhausting activity (P=0.001),
but this increase was significantly lower in the
barberry consumption group (after barberry
consumption) than in the placebo and control
groups (P=0.001). The results of Bonferroni’s
post- hoc test showed that GPX levels and
muscle pain in barberry, control and placebo
groups increased significantly after the first
activity compared to the levels before the first
activity (P=0.001). Also, these levels of GPX and
muscle pain in barberry, control and placebo
groups increased significantly after the second
activity compared to the levels before the
second activity (P=0.001).

Discussion

Based on the findings of the present study,
eccentric and barberry exhausting activities had
no significant effect on SOD and CAT; but
eccentric exhausting activity led to a significant
increase in GPX and muscle pain in non-athlete
women. The results of the present study also
showed that muscle pain after 14 days of
barberry supplementation and after one session
of eccentric exhausting activity was associated
with a smaller increase compared to the placebo
and control groups. Regarding the effect of
antioxidant supplements, the findings of the
present study are in line with some previous
ones (30). Barberry has bioactive compounds
with many therapeutic effects. Therefore, it can
be widely used in food, pharmaceutical and
supplement industries (32). The anti-
inflammatory effects of barberry have been
investigated in several studies. With respect to
the available reports on the anti-inflammatory
effects of barberry, it can be argued that
barberry extract may have been able to reduce
inflammation by inhibiting the release of
environmental inflammatory mediators;
Furthermore, decreased vascular permeability
is likely to be another mechanism by which
barberry extract reduces inflammation (32). In
the present study, the increase in GPX was
probably due to an increase in oxidative stress
after exercise, and the lack of a significant
change in SOD and CAT may have been due to
the lack of need for these enzymes to suppress
oxidative stress, and if these oxidative stresses
increased further, these enzymes would likely
increase as well. However, 14 days of barberry
supplementation resulted in a lower increase in

GPX in the barberry group than in the placebo
and control groups. It seems that it may be
possible in the present study to justify the
increase in GPX activity due to the exercise on
the basis of this principle that exercise increases
the activity of antioxidant enzymes. In general,
barberry supplementation appears to affect
both muscle soreness and antioxidant enzymes
in non-athlete women. However, due to the
short supplementation period of barberry and
also due to the fact that the activity was in one
session, more research is needed to shed light
on the effects of barberry more accurately.

Conclusion

It seems that one session of eccentric exhausting
activity can increase muscle soreness and serum
GPX levels in non-athlete women. However, 14
days of barberry supplementation can reduce its
levels.
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