Summer 2022. Vol 3. Issue 8

Research Paper

The Effect of Salvia Extract Supplementation on Inflammation,
Oxidative Stress, Muscle Injury and Pain Following an
Exhaustive Eccentric Exercise in non-Athlete Women

Zahra Koohestani Sinit, Craig Duncan?, Mohammad-Ali Kohanpour ¥, Sara Naeimi*

1. Department of General Courses, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran
2. Australian Catholic University, Strathfield, Australia; Performance Intelligence Agency, Sydney, Australia

3. Department of Physical Education and Sports Science, Zand University, Shiraz, Iran

4. Postgraduate Student of Plant Pathology, Faculty of Agriculture, ferdowsi university, mashhad, Iran

Received: 2022/4/30 Abstract
Revised: 2022/7/25 . Introduction: Delayed onset muscle soreness is one of the problems in people
Accepted:2022/8/19 starting exercise and researchers are looking for ways to reduce it. The aim of

: the present study was to investigate of the effect of a period of salvia extract

Use your device to scan and read the : Supplementation on the indicators of delayed onset muscle soreness following
article online : exhaustive eccentric exercise in non-athlete women.

: Materials and Methods: 20 non-athlete women aged 20 to 30 years were
: randomly divided into two groups of placebo and salvia extract. On the pre-test
: day, both groups participated in an exhaustive eccentric activity. Then, for two
: weeks, the supplement group received salvia extract and the placebo group
¢ received flour powder (200 mg/kg daily with similar capsules). After two weeks,
: both groups participated in the same physical activity similar to the pre-test
: (post-test). Blood samples were taken before and 24 hours after both activities
and muscle pain was measured. CK, LDH, GPX, SOD, MDA, TNF-a, IL-1p,

DOI: : CRP and lactate levels were measured for each blood sample. To examine the
10.30495/VARZESH.2022.1967 : changes in the variables, analysis of variance mixed with repeated measures and
784.1042 : independent t-test at the level of P<0.05 were used.

: Findings: The results showed that muscle pain and levels of CK, LDH, GPX,
: MDA, TNF-q, IL-1B, CRP and lactate increased significantly after eccentric

Keywords: : exhaustion activity, but their increase was significantly lower in the salvia
Salvia, Delayed Onset Muscle : extract group than in the placebo group (P=0.036, P=0.043, P=0.009, P=0.001,
Soreness, Eccentric Exercise, : P=0.006, P=0.002, P=0.007, P=0.005 and P=0.011, respectively).

Oxidative Stress, Muscle Damage : Conclusion: Short-term salvia extract supplementation may reduce the rate of
¢ increase in delayed onset muscle soreness following an exhaustive eccentric
: exercise due to flavonoids and phenolic compounds.

Koohestani Sini Zahra, Duncan Craig, Kohanpour Mohammad-Ali, Naeimi Sara The Effect of Salvia
Extract Supplementation on Inflammation, Oxidative Stress, Muscle Injury and Pain Following an Exhaustive
Eccentric Exercise in non-Athlete Women . Res Sport Sci Med Plants. 2022; 3 (8):33-43

Corresponding author: Mohammad-Ali Kohanpour

Address: Department of Physical Education and Sports Science, Zand University, Shiraz, Iran
Tell: 09128164049

Email: dr.kohanpour@gmail.com



The Effect of Salvia Extract Supplementation on Inflammation, Oxidative Stress, Muscle Injury and ...

Extended Abstract

Introduction

Delayed onset muscle soreness (DOMS) usually
begins 24 hours after exercise, peaks between 24 and
48 hours after exercise, and resolves completely 5 to
7 days after exercise (2). Intense exercise increases
energy requirements and inosine monophosphate
and hypoxanthine (11). Hypoxanthine is then
converted to uric acid and free radicals, leading to
an increase in reactive oxygen species (ROS) (12).
Increased ROS levels lead to increased
inflammatory cascade (13), which is directly related
to cell membrane damage (14). Thus, general
features of DOMS include increased muscle pain,
decreased muscle function and strength (15).
Meanwhile, skeletal muscle enzymes including
creatine kinase (CK) and lactate dehydrogenase
(LDH) leak which indicates damage to muscle cell
membranes and also malondialdehyde (MDA)
increases as an indicator of increased ROS and lipid
peroxidation (16-19). The wuse of dietary
supplements has always been of interest to athletes,
but in the last decade, researchers have paid much
attention to medicinal plants with antioxidant
properties for no side effects (20). Salvia limbata has
been used for many years in different parts of the
world. The presence of phenolic compounds in its
extract has caused the antioxidant properties of this
plant (26, 27). The results of studies show that sage
can minimize the damaging effects of oxidative
conditions by reducing free radicals (21). The aim of
the present study was to investigate the effect of a
period of salvia extract supplementation on the
indicators of DOMS following exhaustive eccentric
exercise in non-athlete women.

Materials and Methods

This quasi-experimental study was performed with
pre-test and post-test design with placebo group.
Twenty non-athlete women were randomly assigned
to two groups of placebo and salvia (10 in each
group). Inclusion criteria included not being an
athlete, being healthy and not having a specific
disease, not being treated with medication, not
smoking, not drinking alcohol, age range 20 to 30
years and BMI above 20 and less than 25. Exclusion
criteria also included unwillingness to continue
participating in the study, non-compliance with
interventions and illness. On the pre-test day, both
groups participated in an exhaustive eccentric
activity. Blood samples were taken before and after
the activity. Then, for 2 weeks, the subjects
participated in a supplementation program for their
group, so that one group received salvia extract
supplement at a dose of 200 mg / kg body weight
daily in capsules (23, 24). One group received flour
powder (in the form of capsules similar to the salvia
group) as a placebo group. After two weeks of
receiving the interventions, both groups again

participated in the same eccentric exhausting
physical activity with the same intensity and
duration as they did in the pre-test (post-test). Blood
samples were taken before and after this activity. To
compare and evaluate the changes of variables in the
two research groups and in four blood sampling
times (before and after the pre-test activity, and
before and after the post-test activity), analysis of
variance mixed with repeated measures was used.
Independent t-test was used to compare the changes
between the two groups. A significance level of
P<0.05 was considered.

Findings

There was no significant change in SOD levels
(P=0.20) but muscle pain and levels of CK, LDH,
GPX, MDA, TNF-a, IL-1B, CRP and lactate
increased significantly after eccentric exhaustion
exercise, But their increase in sage group was
significantly less than placebo group (P<0.05).

Discussion

Eccentric exhausting activity did not alter SOD
levels but resulted in a significant increase in muscle
pain and CK, LDH, GPX, MDA, TNF-a, IL-1B,
CRP, and lactate levels in non-athlete women, but
14 days of salvia extract supplementation resulted in
a smaller increase in these variables. Consistent with
the present findings, Cao et al. (2020) reported that
24 to 48 hours after strenuous exercise and during
the recovery period, DOMS and its indicators
increased significantly (15). Intense exercise
mechanical stress has been shown to lead to
permeability of cell membranes (sarcolemma
rupture), resulting in muscle enzymes such as CK
and LDH, which are blood markers of muscle
damage, leaking into the bloodstream and increasing
levels ( 12,18,26,27). In this regard, Serinken et al.
(2013) also observed an increase in muscle pain at
24 and 48 hours after eccentric activity (28).
McFarlin et al. (2016) reported similar findings for
inflammatory factors and oxidative stress (29). The
findings of the present study are consistent with the
results of some studies that observed a decrease in
these biomarkers after exercise following the use of
other antioxidant supplements (30, 31). Salvia
extract contains phenolic compounds and flavonoids
which have antioxidant power and free radical
control (34, 33). Past studies have shown the
antioxidant effects of salvia extract (36). The
antioxidant properties of flavonoids are due to the
fact that they can absorb free radical electrons (37).
Effective phenolic compounds in salvia extract that
have antioxidant roles include ursolic acid,
rosmarinic acid, carnosic acid and cirsimaritin (39).
Phenolic acids, especially caffeic acid and
rosmarinic acid, have a catholic structure and can
scavenge radicals (40). Phenolic compounds exert
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their antioxidant effects on living organisms,
possibly by stimulating the antioxidant endogenous
immune system. Polyphenols can increase the
excretion of oxidant species by stimulating enzymes
such as glutathione S-transferase (GST) as well as
stimulating antioxidant enzymes (41).

Conclusion

Exhaustive Eccentric Exercise may increase delayed
onset muscle soreness and its symptoms in non-
athlete  women; but  short-term  salvia
supplementation will significantly reduce this
increase. This effect of sage is probably due to the
flavonoids and phenolic compounds in this plant.
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