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ABSTRACT
Article Info: § TR Recently, a myokine called irisin has been discovered that affects glucose level,
08Jun 2022 : obesity, metabolism and glucose homeostasis by browning of white adipose tissue and heat production.
31 May 2022 ¢ This study aims to evaluate the effect of four weeks of ginger supplementation followed by acute

0lun2022 :  eccentric and concentric training on irisin and insulin levels, insulin resistance index, and lipid profile of
5 young women with obesity.

This is a randomized clinical trial. Participants were 50 young women (BMI >30
kg/m?, age: 24.86+2.87 years, height: 159.66+4.20 cm, and weight: 87.42+4.61 kg). After measuring
their maximum oxygen consumption, they were randomly divided into five groups, two groups of
supplementation, two groups of placebo, and one control group. The training protocol consisted of two
sessions of acute eccentric and concentric activity. The supplementation groups consumed 2 g of ginger
powder daily for 4 weeks. Blood samples were collected before and immediately after each activity. Data
were analyzed using dependent t-test and one-way analysis of variance (ANOVA).
This study was registered by Iranian Registry of Clinical Trials (Code:
IRCT201104246178N1) and was approved by the ethics committee of llam University of Medical
Sciences (Code: IR.MEDILAM.REC.1395.192).
GEIE The irisin and insulin levels between increased and the glucose level decreased significantly in the
supplementation groups (P<0.05). The change in insulin resistance index was not significantly different
among the study groups (P>0.05). Based on the results of one-way ANOVA, triglyceride and low-density
lipoprotein levels decreased significantly (P<0.05), but the high-density lipoprotein level showed no
significant difference (P<0.05). The total cholesterol level was not significantly different in terms of

Key words: exercise type (P> 0.05) but was significantly different in terms of supplementation type (P<0.05).

Irisin, Insulin : Long-term consumption of ginger along with regular exercise can be an effective method for
resistance, Ginger, lowering glucose level and causing favorable changes in irisin level, insulin resistance, and lipid profile in
Lipid profile, Obesity  :  young women with obesity.
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Introduction

besity is a fundamental problem in public

health and an underlying factor in many

chronic diseases and disorders [1, 2]. Ac-

cording to the report of the World Health

Organization in 2014, 39% of adults were
overweight and 13% had obesity [3]. Physical activity
stimulates the production of myokines, which have dif-
ferent functions in skeletal muscles, fat tissue, and blood
vessels [5, 6]. Irisin, as a new myokine, is the product of
fibronectin type III domain-containing gene, which is
mainly produced in muscles and regulated by the PGC-
1 gene, and is known as a mediating factor for the ben-
eficial effects of exercise on metabolism, with positive
self-regulation [7]. In addition, irisin can reduce the body
weight by improving lipid and glucose metabolism and
increasing energy consumption [8]. This study aims to
evaluate the effect of four weeks of ginger supplementa-
tion on irisin, insulin resistance index, and lipid profile
of young women with obesity followed by eccentric and
concentric training.

Materials and Methods

This is a quasi-experimental study. Participants were 50
young women with obesity. They were randomly divided
into five groups. The training program included two ses-
sions of eccentric and concentric activity on the treadmill.
The subjects in the eccentric activity+supplement and con-
centric activity+supplement groups received one gram of

Table 1. The Ellestad protocol
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ginger capsule (Xintoma) at a dose of 250 mg, two times
a day (before lunch and dinner) for 4 weeks. The placebo
group used capsules containing starch (placebo) during
these four weeks. During supplementation, no any sports
activities were performed. After the end of the supplemen-
tation, the subjects performed training (Table 1). Blood
was taken from the subjects two times, before physical ac-
tivity and immediately after physical activity; each time 5
cc was taken from their brachial vein in each stage. Fasting
blood samples were centrifuged at 3500 rpm.

Results

The anthropometric characteristics, body composition,
and vo,max, exhausting time, and heart rate are shown in
Table 1. The results of statistical tests related to irisin lev-
el, insulin level, insulin resistance index and lipid profile
are given in Table 2. The results of the correlation test of
irisin level with the study variables in two types of acute
eccentric and concentric exercises are shown in Table 3.

Discussion

Based on the results of one-way ANOVA, four weeks
of ginger supplementation followed by acute eccentric
and concentric activity showed a significant increase in
serum irisin and insulin levels and a significant decrease
in glucose level compared to the placebo groups. Ginger
supplement followed by acute eccentric and concentric
activity also caused a significant change in levels of total
cholesterol, Triglyceride, and LDL compared to the pla-
cebo groups, but no significant change was reported in the
HDL level. It is possible that ginger increased thermogen-

Step Speed (Km/h) Slope (%) Duration
Warming up 7.1 0 5
1 7.2 10 3
2 8.4 10 2
3 4.6 10 2
4 8 10 3
5 7.9 15 2
6 311 15 2
7 8.12 15 2
Cooling down 5.2 0 5

4&5 ournal of . )
<X Arak University of Viedical Sciences



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1

ournal of
rak University of Viedical Sciences

June & July 2022, Vol 25, Issue 2

Table 2. Between-group and within-group comparisons of the study variables

Indicator Group Meanz3D P (Withi':- P -
Pre-test Post-test Group) (Between-Group)
Supplement+eccentric training 91.01+25.42 80.11+39.07 0.001
Supplement+concentric training 29.77+14.41 140.86+44.35 0.001
Irisin (ng/mL) Placebo+eccentric training 66.57+25.16 79.67+50.27 0.002 0.004
Placebo+concentric training 64.88128.13 105.36104.72 0.002
Control 25.74+21.45 32.41+25.52 0.1
Supplement+eccentric training 92.11+77.63 82.52+73.66 0.005
Supplement+concentric training 77.10+42.71 72.11450.25 0.0001
Glucose (mg/dL) Placebo+eccentric training 89.31+77.48 90.88+76.31 0.001 0.002
Placebo+concentric training 77.88162.71 76.761+44.33 0.002
Control 77.13+33.83 83.97+77.20 0.8
Supplement+eccentric training 99.72+25.5 80.5+15.64 0.2
Supplement+concentric training 27.8+05.80 140.6+53.92 0.0001
Insulin (IU/mL) Placebo+eccentric training 25.8+05.80 53.92450.6 0.2 0.001
Placebo+concentric training 62.89+28.7 105.6£10.31 0.01
Control 95.53.16.5 71.94%15.6 0.1
Supplement+eccentric training 12.47+3.3 30.95#4.1 0.1
Supplement+concentric training 42.71+3.2 15.65+5.2 03.0
Insulir;nrszixstance Placebo+eccentric training 14.15+2.1 57.3812.1 0.05 0.08
Placebo+concentric training 24.28+3.1 63.43.243.2 0.3
Control 3.041.28 73.5143.7 0.3
Supplement+eccentric training 188.10+£20.82 179.76430.1 0.02
Supplement+concentric training 189.16+20.22 172.56%30.16 0.04
Triglyceride Placebo+eccentric training 189.96£01.3 176.104+33.14 0.6 0.001
(mg/day)
Placebo+concentric training 188.841+51.01 180.20+41.01 0.5
Control 188.56+51.24 188.100+11.78 0.8
Supplement+eccentric training 112.12450.22 109.8+33.83 0.004
Supplement+concentric training 112.11460.02 106.9+33.83 0.005
LDL (mg/day) Placebo+eccentric training 110.22+25.42 109.20+83.97 0.8 0.02
Placebo+concentric training 111.12+97.84 110.11+83.45 0.5
Control 105.15+48.9 104.20+14.33 0.5
Supplement+eccentric training 72.5+99.43 45.3+12.33 0.06
Supplement+concentric training 32.4+23.44 45.53+12.55 0.08
HDL (mg/day) Placebo+eccentric training 83.4+84.45 44.4+23.32 0.5 0.07
Placebo+concentric training 76.21+45.13 55.09+45.4 0.9
Control 88.41+42.21 84.83+45.6 0.8
Supplement+eccentric training 186.33199.61 190.36%20.22 0.4
Supplement+concentric training 177.35£15.01 191.12+40.22 0.02
iz el i) Placebo+eccentric training 183.1£93.14 185.558.06 0.7 0.04
(mg/day)
Placebo+concentric training 183.91+22.10 186.5+43.52 0.2
Control 185.7£19.98 185.5+58.06 0.1
* Paired t-test; “one-way ANOVA; LDL= Low-density lipoprotein, HDL= High-density lipoprotein ‘z&s' Tl ot ity of Medical Sclences

Soleimani A & Fathi M. Ginger Supplementation Followed by Acute Eccentric and Concentric Training on Irisin and Insulin Levels, Insulin Resistance Index, and Lipid Profile. J Arak Uni Med Sci. 2022; 25(2):214-229 216



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1

15 St e e

Y oyl YO 090 NF) T 9.)'#,5

Table 3. Correlation of irisin level with the study variables based on two types of acute training

Variables Concentric Training Eccentric Training
Glucose r=0.236 r=0.214
P=0.224 P=0.227
Insulin r=0.562 r=0.177
P=0.001* P=0.289
Insulin resistance index P=0.524 P=0.235
P=0.002* P=0.226

*Slgnlﬁcant at P<0.05 ;ég ?'l;{(nalrl?\fersity of Medical Sciences

esis and energy consumption through the release of cat-
echolamines, breakdown of fat cells in white adipose tis-
sue, and inhibition of human intestinal lumen, and which
led to lipid reduction [26, 27]. Irisin is a myokine that is
stimulated by acute physical activity and increases energy
expenditure; thus, it has an important role in obesity and
metabolic disorders, and is a potential therapeutic target
in the future [12]. However, its physiology in humans re-
mains unknown. The results of this research showed that
irisin and insulin resistance of obese girls increased after
both eccentric and concentric exercises. There was a sig-
nificant difference between the two types of exercise in
terms of irisin level, but there was no significant differ-
ence in terms of insulin resistance index.

Ethical Considerations

All procedures in the study on human participants were
in accordance with the guidelines of the ethics com-
mittee of Ilam University of Medical Sciences (Code:
IR MEDILAM.REC.1395.192).

This study was part of a research project at Lorestan
University.

Conceptualization, editing & review: Asma Soleimani,
Mohammad Fathi; Investigation, sampling, and data anal-
ysis: Asma Soleimani.

The authors declare no conflict of interest.
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