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Introduction

Abstract

Introduction: Moglenjan supplement plays an important role in the
treatment and prevention of dyslipidemia and diabetes and may increase the
benefits of exercise. This study was conducted to examine the effect of
aerobic training with Moglenjan supplementation on lipid profiles and
glycemic indices of overweight men.

Methods: In this clinical study, 32 overweight men in the age range of 35 to
45 years old and BMI 26.93+1.3 kg.m-2 were randomly divided into four
groups of eight: 1) aerobic training, 2) Moqlenjan supplement, 3) aerobic
training along with the Moqlenjan supplementation 4) control. Groups 1 and
3 performed aerobic exercise with 60-80% of maximum heart rate for eight
weeks, three sessions per week, and each session for 40 to 50 minutes. Also,
groups 1 and 3 consumed two 250 mg tablets per day for eight weeks.
Before the start of the study and 48 hours after the last training session, the
variables of the research were measured from all the groups. For data
analysis, SPSS software version 21 was used for statistical analysis of
variance analysis and paired sample t-test. The significance level of the tests
was less than 0.05.

Results: Aerobic training, supplementation and aerobic training along with
supplementation caused a significant decrease in fat, triglyceride,
cholesterol, LDL, and insulin resistance, and a significant increase in HDL
(P<0.05), but did not change the weight and body mass index (P> 0.05). The
results also showed that aerobic training along with supplementation has
more effect on the above variables than aerobic training and supplement
alone.

Conclusion: It seems that aerobic training along with Moqlenjan supplement
results in a higher reduction in the percentage of fat, triglyceride, cholesterol,
LDL, and insulin resistance, as well as a higher increase in the HDL in
comparison with aerobic training exercise and supplementation alone.
Therefore, it is recommended that these people use aerobic training with
Mogqlenjan supplement to lower blood lipids, improve insulin resistance, and
prevent diabetes.
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recent report from the world health

Industrial development in many countries have
led to a sedentary life style, which increases
overweight and obesity among all age groups,
particularly young men and women, and
consequently increases serum lipids, incidence
of hypertension, diabetes, obesity, impaired
glucose tolerance, and
cardiovascular disease (1, 2). According to a

eventually

organization, 16.7 million people worldwide
die from cardiovascular disease every year (3).
According to the center for statistics on
cardiovascular Diseases in Iran, the age of
cardiovascular disease is 7-10 years less than
the other countries in the world (3). The risk
factor that contributes to the incidence of
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cardiovascular disease is the rise of blood
glucose level that on the long run leads to the
development of diabetes. The increase in the
prevalence of diabetes in the international
arena is astonishing, to the extent that the
prevalence of this disease in 2000 was 171
million in all age groups and is estimated to
reach 439 million cases in 2030 (4). Due to
insulin deficiency, carbohydrate metabolism,
protein, and lipids are impaired in this disease.
As a result, the risk of cardiovascular disease,
the main cause of death in type 2 diabetes, is
up to four times higher. (5). Therefore,
hyperglycemia and hyperlipidemia are one of
the most important causes of cardiovascular
disease in the world today. Unfortunately,
every year it takes millions of lives in the
world and imposes many costs on
governments, especially families. However,
changing inactive lifestyles, drug treatments
and oral supplements are solutions that have
been studied individually or occasionally in
order to control obesity, hyper-
cholesterolemia and hyperglycemia, and their
complications. Abedi et al. (2017) examined
the effects of eight weeks of resistance training
with supplementation of green tea on lipid
profiles and insulin resistance of overweight
and obese men. The authors reported that
resistance training with the green tea
supplement significantly reduced triglyceride,
insulin and insulin resistance, and significantly
increased high density lipoprotein (HDL), but
did not affect the mean of low density
lipoprotein (LDL), cholesterol and glucose in
the blood. (6). Shahidi et al (2017) also
examined the effect of pomegranate oil
supplementation during four weeks of
resistance training on insulin resistance and
lipid peroxidation in non-athlete men and
concluded that HDL concentration level in the
training  with  supplementation  group
significantly increased in post-test condition,
but this increase was not statistically
significant compared to the placebo-training
group. (7). In addition, Nuhu et al. (2017)
examined the effect of 12 weeks of mini
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trampoline rebound exercise program on
insulin resistance, lipid profile and central
obesity in individuals with type 2 diabetes and
concluded that the exercise program
significantly decreased insulin resistance and
lipid profiles (8). Ramazani et al. (2016) also
examined the effect of eight weeks of
endurance, resistance and combination training
program on metabolic risk factors of inactive
obese children and concluded that exercise
programs significantly increased body mass
index (BMI), total cholesterol, triglyceride,
LDL, very low density lipoprotein (VLDL)
and insulin resistance (9). In another research
Choi et al. (2009) showed that three months of
aerobic training and moderate intensity
resistance program did not show any
significant change in insulin resistance despite
a favorable weight loss (10). Lack of
unanimity in these findings with regard to the
effect of different types of exercise and
supplementation on human or animal shows
the need for further researches in this area.
Commiphora Mukul is one of the most
important medicinal plants in traditional
medicine (11). There are research results that
show this plant decreases fat level (12). In
addition, it reduces insulin resistance,
increases the activity of the lipoprotein lipase
enzyme and reduces the activity of the
reductase and  nicotinamide adenine
dinucleotide phosphate (NADPH) enzymes
involved in lipid synthesis. Such properties
make the plant a suitable candidate to use to
treat diabetes mellitus. (12). In addition, the
nature of this plant for its property to stimulate
thyroid gland activity and increase body
metabolism (13) makes it a topic to be
examined in a carefully designed research. The
most important ingredient in commiphora
mukul is guggul estron with lipid-lowering
property that has been shown to be effective in
preventing atherosclerosis. The inhibition of
free radicals is another property of the plant
which is effective as an anti-inflammatory and
anti-arthritic drug. Regarding the
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fundamental role of free radicals in the
development of diabetes, the antioxidant effect
of this plant may play a role in the
improvement of this disease (14). Reducing
gastrointestinal reabsorption by the
commiphora mukul plant via antagonizing -
bile acid activating genes is another reason for
its effectiveness (15). In this regard, due to the
complications of treatment of diabetes,
especially associated problem involved in the
process of metabolic changes that occur in
serum glucose and lipid profiles plus the
inadequate and uncertain treatment of the
disease, there seems to be a demand for
efficient therapeutic recommendation that is
cost-effective ~ with  less  complication.
Therefore, this study was designed to
determine the effect of aerobic exercise with
Moglenjan supplement on lipid and glycemic
indices of inactive men.

Methods

This was a double-blind clinical trial using
pre-test and post-test design. The subjects of
the study were overweight men aged 35 to 45
years old in Khomein city, who had been
called upon to obtain permission for
participation in the study. The research plan
was thoroughly explained to the volunteers
and they were informed that they can
withdraw at any stage. Then, the participants
signed the consent form. Another form was
used to record their personal characteristics. A
24-hour dietary recall questionnaire was
completed for each subject at the beginning of
the study, in the fourth week, and at the end of
the study. The inclusion criteria were being
overweight, men, aged 35 to 45 with a BMI
between 25 and 30 kg/m” and being sedentary.
Physical activity was measured through an
international physical activity questionnaire
(IPAQ) questionnaire, which was approved for
validity and reliability (16). Exclusion criteria
included cardiovascular, musculoskeletal, and
all  therapeutic  interventions  affecting
laboratory results. After the initial study, 32
subjects were randomly selected and divided

into four groups: 1) aerobic training, 2)
supplementation, 3) aerobic training +
supplementation, and 4) control, based on the
criteria for entering the study. Subjects in
group two and three received 250 mg capsule
Moqlenjan supplement in two tablets after
taking any main meal. The Moqlenjan
supplement used in this research was the
product of Shafa Kordestan Co., made in Iran
(licensed under number 0125-91 of the food
and drug administration of the ministry of
health of the Islamic Republic of Iran). The
training protocol consisted of eight weeks
aerobic training, three sessions per week, each
session for 40 to 50 minutes with intensity 60-
80% of maximum heart rate. The aerobic
training program was performed in the first
week with 60%, the second and third weeks
65%, the fourth and fifth weeks 70%, the sixth
and seventh weeks 75%, and the eighth week
80% maximum heart rate (220- age) (17). The
height of the subjects was measured with a
Stadiometer (model 44440 made by Kaveh
Iran Co. with precision of + 0.1 cm) and the
subjects' weight was measured using a digital
scale (JS-6537 made in Korea but accurate to
+ 0.1 kg). To determine the fat percentage of
subjects, firstly, the thickness of subcutaneous
fat of three regions (triceps, abdomen and
supra) was measured using calipers made in
Iran and then calculated using the Jackson and
Pollock equation (18). Blood samples were
taken at 5 ml of the sialic vein of the subjects
48 hours before the start of the training
program and 48 hours after the last training
session. triglyceride (TG) plasma was
measured by enzymatic calorimetric method
and kits of Pars azmoon Co. of Iran
(sensitivity of 1 mg.dl’ and coefficient of
variation of 1.4%) and cholesterol (CHO)
plasma by photometric enzymatic method and
kits of Pars azmoon Co. of Iran (sensitivity of
3 mg.dl" and coefficient of variation 1.5%)
and LDL and HDL plasma by enzymatic
photometric method and kits of Pars azmoon
Co. of Iran (sensitivity of 1mg.dl" and the
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coefficient of change was 1.5%). Glucose was
measured by the glucose oxidase enzyme
method and Hitachi 902 Auto analysis
(Germany). Insulin was measured by ELISA
method (DRG company kit, Germany,
sensitivity 0.5 ULm™, coefficient of
intraocular change 6.45 and extraversion
45.6%). And insulin resistance was measured
by the method of homoeostasis assessment
(HOMA-IR) based on the concentration of
blood glucose (mgdl’) in insulin
concentration (mu.ml-1) Division to 22.5 (19).
Data were analyzed by SPSS software version
21 and by paired sample t-test and one-way
ANOVA. The significance level of the tests is
less than 0.05.

Results

The statistical population of this study was
overweight men in Khomeini city. The
anthropometric characteristics of the four
groups are presented in Table 1. ANOVA test
showed that the mean of anthropometric
characteristics, lipid profiles and insulin
resistance of subjects were not significantly
different before intervention (P>0.05). After
confirming the difference between the four
groups after intervention, according to the pre
and post data in each group and the normal
distribution of data, paired t-test was used to
determine the effectiveness of intervention in
each group. The results showed a significant
decrease in  mean lipid, cholesterol,
triglyceride, insulin resistance and significant
increase in HDL in aerobic training,
supplementation and aerobic  training+
supplementation groups (P<0.05). Tukey’s
post hoc test showed that there was a
significant difference between the aerobic
training, supplementation and aerobic training
with supplementation groups with the control
group (P<0.05), while there was no significant
difference between the three groups the
aerobic training, supplementation and aerobic
training with supplementation (P>0.05). The
findings also showed that the aerobic training
plus supplementation has a greater effect on

74 Report of Health Care. 2017; 3 (3): 71- 80

the wvariables mentioned above than the
supplement and exercise alone.

Discussion

This research was designed to examine the
effect of eight weeks of aerobic exercise with
Moglenjan supplement on lipid profiles and
insulin resistance in overweight men. The
results indicated that eight weeks of aerobic
training and taking green tea supplementation
improved the glycemic index (glucose, insulin,
insulin resistance) of overweight men. The
results of this study were in agreement with
the findings of Abedi et al. (2017) (6) Nuhu ef
al (2017) (8) and Marson et al. (2016) (20),
but did not support the findings of Shahidi et
al. (2017) (7), Ramezani et al. (2016) (9), and
Marson et al. (2016) (20). Glucose does not
leak out freely from plasma membrane; the
cellular reception of this nutrient is performed
by membrane transporting protein. Glucose
transporter type 4 (GLUT-4) is one of the most
important protein receptors for the transfer of
glucose to fat and muscle tissue, and its key
role is to regulate the total body glucose and
facilitate the perfusion mechanism. GLUT4 is
expressed more often in insulin-sensitive
tissues such as skeletal, cardiovascular muscle
and white and brown adipose tissue (21).
GLUT4 is a protein of 510-509 amino acids
with a molecular weight of approximately 55
kilo Daltons in humans, cows, rats, and
households. In basic condition, it is often
found in intracellular compositions whereas
when stimulated through exercise or insulin
from intracellular regions, it is transmitted to
plasma membrane. Overweight causes fatty
acids produced from adipose tissue to
accumulate in the muscle cells, disrupt the
transfer of GLUT4 to the surface of these
cells. Exercise increases the glutamate
transferase of GLUT4 to the level of the
muscle cells and has beneficial effects in
reducing glucose in the blood and improves
metabolic control (21).
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Table 1. Demographic characteristics of all subject

Variable group Measuring time P1 P2
Pre-test Post-test Betwe F
(MSD)  (M<SD) gI:(:fl; en
group
aerobic training 34.4143 - -
Age Moglenjan 34.91+3.37 - - -
(years) Control 34.93+2.89 . . .
aerobic training + Moglenjan ~ 35.29+3.23 - -
aerobic training 179+3.62 - -
Height Moglenjan 178.75+5.25 - -
(cm) Control 175.5246.58 - -
aerobic training + Moglenjan  180.37+4.37 - -
Moglenjan 80.14+4.27  81.24+£3.27  0.061
Weight aerobic training 82.53£3.18  82.83£2.28  0.071 0.125 3.8
(kg)  aerobic training + Moglenjan  82.97+5.30  83.17+3.20  0.085
Control 84.44+5.08  85.1+4.78  0.165
Moglenjan 22.68+2.74  22.03+2.62 0.008*
Fat% . aero.bi.c training . 21.6242.78  20.49+£2.20 0.002* 0.001* 401
aerobic training + Moglenjan  21.56£1.60  20.36+1.47 0.000*
Control 24.5+2.20  24.16£2.31  0.171
Moglenjan 26.78+1.13  26.78+1.13  0.084
(I](Bévlrln 'aero.bi.c training | 26.66+1.04 27.13+£1.14  0.068 0.157  3.89
2 aerobic training + Moglenjan  26.84£1.25 27.34+1.25  0.120
Control 27.80£1.30 27.22+1.12  0.098

It has been claimed that regular physical
activity not only increases the number of
GLUT4 receptors and carriers but also has a
beneficiary effect on glucose uptake by
muscles. Regular physical activity improves
lipid metabolism and glucose uptake through
increased insulin sensitivity, increased HDL,
decreased Triglyceride (TG) and LDL
triglycerides. It seems like a fact that long-
term exercise improves glucose transporters to
muscle cells (GLUT4) and insulin receptor
substrate (IRS) as well as muscle mass. More
than 75% of glucose uptake in muscle tissues
is attributed to insulin stimulation. This leads

body to respond by increasing insulin and
insulin sensitivity sensitivity, thus, is useful in
preventing obesity and its subsequent
complications such as type 2 diabetes (21). In
a study conducted by Philippe et al. (2016), it
was found that after one hour of exercise
performed at an intensity of 55% of maximal
oxygen consumption, insulin resistance was
improved; a finding consistent with the results
of the present study (22). However, in some
studies contradictory findings were reported

(23).
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Table 2. The results of paired sample t-test and one way ANOVA tests for compare the lipid
profine between and within groups

Variable group Measuring time P1 P2 F
Pre-test Post-test Inter Between
(M£SD) (M=£SD) group  Group
Cholesterol Moglenjan 190.13+12.25 186+9.79 0.006*  0.007*  3.12
(mg.dl)  aerobic training  183.63+12.02  177.25£11.65 0.003*
aerobic training +  179.75¢11.15  172.63£10.4  0.001*
Moglenjan
Control 191.75+11.81 192.63+11.46  0.087
Triglycerid Moglenjan 133.25€13.92  132.12+14.15 0.026*  0.011* 291
e(mgdl))  aerobic training  127.5412.18  125.25£11.51  0.005*
aerobic training +  125.37+£12.22  122.5+11.21  0.001*
Moglenjan
Control 141.5+10.19 14149.66 0.104
HDL Moglenjan 44.50+6.18 45.50+6.45  0.007*  0.042*  2.15
(mgdl™)  erobic training  46.37+6.14  48.75+7.4  0.005*
aerobic training + 52.12+8.35 54.87£9.58  0.002*
Moglenjan
Control 45.75+6.13 45.05+6.02 0.351
LDL Mogqlenjan 116£12.02 115.25+12.15 0.048*  0.032*  2.16
(mg.dI') aerobic training  110.12+12.48  108.62+13.28  0.009*
aerobic training +  110.25£12.17 108.37+12.58 0.004*
Mogqlenjan
Control 123.62+10.88  123.50+£10.98  0.685

The discrepancy of findings may be attributed
to factors such as fatigue and damage due to
intense exercise on glucose uptake and insulin
resistance index, as well as the short duration
high intensity
employed in these researches. In this study,

of exercise or exercises

eight weeks of aerobic training plus

supplementing Mogqlenjan resulted in an
increase in HDL levels, a decrease in
cholesterol, triglyceride and LDL. These
results are consistent with the findings of other
researchers including (24-26), whereas, it did
not support the findings of (27-29). The result
of some studies show that regular physical

activity, increases aerobic and physical fitness

76 Report of Health Care. 2017; 3 (3): 71- 80

and improves lifestyle by reducing dietary fat
intake, increases high density lipoprotein and
reduces harmful fats (30). Claim that exercise
rarely has a significant effect on lipid profile
unless accompanied by diet, weight loss and
some supplements (31). The
mechanism of changes in lipoprotein density

consuming

following exercise is quite complex. Enzymes
such as lipoprotein lipase, triglyceride liver
lipase and carbohydrate ester of cholesterol
play important role in changing the density of
high density lipoprotein. Lipoprotein lipase is
the most important factor in the development
of high density lipoprotein through the
hydrolysis of triglyceride.
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Table 3. The results of paired sample t-test and one way ANOVA tests for compare the glycemic
indices between and within groups

Variable group Measuring time P1 P2 F
Pre-test Post-test Inter Betwee
(M=£SD) (M=£SD) group n group
Insulin (mg.dl'")  Moglenjan 8.45+0.89  8.38+0.86 0.021*  0.003*  3.61

aerobic training 8.11+.079  8.04+0.78  0.001*

aerobic training 7.87£0.6 7.73+£0.65  0.008*

+Moqlenjan

Control 8.96+0.40  8.97+0.40  0.111

Glucose (mg.dl") Moglenjan

aerobic training
aerobic training

90.75¢9.13  89.87£9.6  0.021*  0.042* 2.16

9

87.25+£8.06 86+8.06 0.002*
85.62+4.56  84.25+4.3  0.001%*

+Moglenjan 9
Control 93.87£7.03  94.12+7.0  0.699
1
Insulin resistance Moqlenjan 1.91+0.38 1.88+0.37  0.015*  0.013* 297
aerobic training 1.76+0.36 1.72+0.32  0.001*
aerobic training + 1.66+0.21 1.61+0.21  0.000*
Moglenjan
Control 2.08+0.24  2.09+0.23 0.60

However, increased lipoprotein lipase activity
is not responsible for the formation of high
density lipoprotein following exercise. The
increase in concentration of high density
lipoprotein immediately after exercise may be
due to a decrease in the activity of the proteins
involved in the production of cholesterol.
Cholesterol ~ carbohydrate  proteins  are
responsible for carrying fats in high density
lipoprotein molecules and other lipoproteins
and decreases after exercise. The decrease in
carbohydrate content of cholesterol ester
allows the slowdown of lipoprotein liposome
catabolism (increased half-life) and eventually
increases the concentration of lipoprotein (29).
Therefore, it is expected that with more
exercise, supplemental intake at a longer time
and more accurate control of nutrition, sleep

and rest of the participants, the indicators
measured would show a better trend, which
was one of the limitations of this study. Also,
differences in age, height, physiological and
biochemical indices of the samples before and
after intervention and between the groups were
confounding factors, which were controlled by
randomization and statistical tests.

Conclusion

The results of this study indicated that 8 weeks
of aerobic training plus Moglenjan
supplementation decreases the health risk of
heart associated metabolic diseases. Therefore,
it is recommended that overweight and obese
individuals to participate in sports programs
and use this herbal supplement in consultation
with a nutrition expert to avoid or improve
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metabolic associated disorders. However,
more carefully designed research with larger
sample is needed to examine the effect of
training with added herbal supplements on
serum lipids and glycemic index.
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