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ABSTRACT

Background. Obesity, through creating disorder in blood lipids and also, increase insulin resistance, has a main role
in appearance high risk disease such as cardiovascular disease, diabetes and various kind of cancer.

Objectives. The aim of this study was to survey effect of eight weeks continuous aerobic training accompanied with
green tea consumption on lipid profile of inactive obese female.

Methods. In this quasi-experimental research, 40 inactive obese female with body mass index equal or greater than
30 kg/m2 selected as subjects. After receiving written consent, the subjects divided randomly into four equal groups;
1) continuous aerobic training, 2) green tea consumption, 3) continuous aerobic training accompanied with green tea
consumption and 4) control. Continuous aerobic training was done for eight weeks, three sessions per week and
intensity of 65-75 percent of MHR. Green tea supplement consume three bags (2 gram) in three meals per day. For
combination group, both of intervention did. Before and after eight weeks intervention of training and green tea
consumption, blood sampling done at 12h fasting state.

Results. It showed that continuous aerobic training with consumption of green tea supplement lead to significant
reduction in body weight and fat percentage (p<0.05) and no significant effect on lipid profile (p>0.05).

Conclusion. In general, inactive obese female may benefit of positive effects of continuous aerobic training
accompanied with green tea consumption on body weight and fat percentage. However, to determine effects of
continuous aerobic training on lipid profile of inactive obese women more research is needed.
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INTRODUCTION

Hypokinetic and obesity are as main global
problems in health field that their prevalence in
developed and developing societies is spreading
(1). Rate of obesity prevalence is quickly
increasing and as obesity spread risk of glucose
tolerance and diabetes and other related disease
are increasing (2). Obesity mainly is due to
increase in energy intake accompanied with
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decrease in energy expenditure that leads to
increase in fat mass (3). Generally, obesity is in
result of imbalance in between energy intake and
energy expenditure but nevertheless comparison
between food intake and amount of activity,
other factors such as genetic may has role.
Generally, obesity determine with increase in
body mass (4). Obesity defines as increas fat



mass more than ideal limit (5). On the other
hand, body mass index (BMI) equal or more
than 30 kg/m? that indicate obesity (6). There are
different methods to treatment of obesity.
However, base on previous studies, the main
principle in treatment of obesity is change in life
style through diet and physical activity and
behavior (7). Although, weight reduction
through decrease in calorie intake may be more
effective than increase in calorie expenditure
through physical activity but, weight reduction
through exercise is more useful than diet (8).

In many studies doing aerobic exercises
accepted as a perfect approach for weight
reduction and also, improvement in blood lipid
profile and insulin sensitivity approved (9).
Numerous studies recommended continue
aerobic exercises with moderate intensity for
weight reduction (9). However, because of time
lasting of these kind of training program, some
of them were been unsuccessful (10). Keating et
al. (2014) in a study indicated that interval
training with high intensity, just from time
perspective has Preference toward continues
training on lipid profile and fat distribution of
overweigh  people. But after 12-week
intervention, some improvement observed in
aerobic continues training (11). However, it
seems that the findings about more perfect
effects of continue or interval training is not
clearly determined and needs more studies.
Some studies emphasized on combination of
training and nutritional supplements in reduction
of blood lipids (12). One of these nutritional
supplements is compositions that contain
flavonoides such as green tea. Consumption of
foods contain flavonoides may lead to decrease
in mortality due to disease (13). As food that is
Profuse of flavonoide may referred to tea and
cola (14). These Substances mainly contain
Catechins such as epigallocatechin-3-gallate
(EGCG),  epigallocatechin  (EGC)  and
epicatechin (EC). Tea, especially green tea that
it's most abundant catechin is EGCG, because of
its preventive effect on cancer and
cardiovascular disease, has been studied (15).
Although, there is evidences that indicated that
EGCG has metabolic role and may be effective
in body fat reduction (16). Also, EGCG causes
to reduction in food intake and decreases levels
of blood triglycerides and cholesterol and
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increases HDL (14). Some studies showed that
catechins of green tea lead to clearing risk
factors related to atherosclerosis and
hypertension  through reduction of LDL
oxidation, cholesterol absorption and decreases
systolic and diastolic pressure (17, 18). Also,
some studies do not approve the effect of green
tea on lipid profile. Monteiro et al. (2008) in a
study reported that consumption of drink contain
690 mg catechins for 12 weeks causes to
decreases subcutaneous fat of Japanese healthy
men but it has no significant effect on lipid
profile (19). Furthermore, other studies showed
that green tea in addition to effect on fat
metabolism may have effect on glucose action
and insulin resistance. It has been show that
green tea flavonoides causes to improvement in
insulin action and ability to produce insulin (20,
21). In relation to consumption of green tea
supplement accompanied with exercise and its
effect on metabolic performance especially
effect on lipid profile, there is limited studies.
Some previous studies indicated positive effect
of aerobic exercises on lipid profile and other
ones don't. In the present study the main
question is that green tea supplementation
accompanied with continues aerobic exercises,
how affected lipid profile of inactive female?

MATERIALS AND METHODS

Participants. In a quasi-experimental study
with pretest-posttest design, 40 inactive obese
female with body mass index (BMI) equal or
greater than 30 kg/m® were selected as subject.
In a justification session, some information
about the aim of study, process and blood
sampling and etc given to the subjects and then
all subjects read and signed informed, voluntary
consent forms. It was necessary that all subjects
don’t have regular exercise at least in the recent
year. Health status such as cardiovascular
system, muscular and skeletal system was
evaluated by physician. The subjects don’t have
especial diet and they don’t wusing any
supplement.

Research Protocol. Body weight, BMI and
body fat percentage were evaluated using body
composition machine (Inbody-720 made in
Korea) and bioimpedance method. Body weight
with less than 0.1 kg error and fat percent
calculated. Body mass index was calculated

Banaei Boroujeni, J., et al. (2017). Ann Appl Sport Sci, S(Special Issue): 45-50.



Effect of Aerobic Training and Green Tea on Lipid Profiles

through dividing body weight (kg) on height
square (m?). Then the subjects were divided into
four equal groups of 1) continuous aerobic
exercise, 2) green tea supplementation, 3)
continuous aerobic exercise accompanied with
green tea supplementation and 4) control.
Continuous aerobic exercise performs for eight
weeks, three sessions per week and intensity of
65-75 percent of maximum heart rate. Green tea
supplement consumed three times per day and
each time 2 gr dry tea bags. For group 3, both of
interventions were used. Before and after eight
weeks intervention of exercise and green tea
supplementation, blood samples were collected
of all participants at 12h fasting state.

Statistical Analysis. Data were analyzed
using one-way ANOVA and Tuky post hoc. The
level of significant was set at P<0.05.

RESULTS

Demographic and physiological characteristics
presented as mean+SD in table 1. Table 2 lists
the descriptive values of LDL, HDL and TC
of participants before and after intervention.
The results of one-way ANOVA reveal that
there is no significant difference between groups
in LDL (P=0.43), HDL (P=0.13) and TC
(P=0.86) after eight weeks intervention.

Table 1. Demographic and physiological characteristics of subjects

Group

Variable control exercise  supplement Exercise and supplement
Age (years) 32.9+2.0 335+1.8  31.3+1.7 32.2+1.9
Height (cm) 167.742.6 169.7+2.9 169.2+3.7 166.9+3.8
Weight (kg)  89.5+3.9 93.9+3.8  91.846.6 92.617.4
BMI (kg/m*) 31.8+1.4 32.6+1.2  32.0+1.2 33.1+1.7

Table2. Mean £ SD for LDL, HDL and TC (mg/dl) in studied groups

Pre-test Post-test
group LDL HDL TC LDL HDL TC
continuous aerobic exercise 11554222 43.2+5.8 182.8+20.7 110.0+24.1 44.8+7.1 175.6+17.7
green tea supplementation 98.2+20.4 48.4+35 171.7430.2 95.5+17.3 49.0+£3.0 169.4+26.8
coNtinuOUS 8erobiC exercise + Qreen 4114 94975 462456 17514282 108.3+28.1 47.646.5 170.8423.7
tea supplementation
control 105.9£26.9 42.3£3.8 180.6x20.6 108.8+28.1 41.5+4.5 178.3+18.5

DISCUSSION AND CONCLUSION

The results of the present study indicated that
eight weeks of continuous aerobic exercise
accompanied with green tea supplementation
lead to decrease in body weight and BMI and
also, no significant change in lipid profile of
inactive female. Our finding is in agreement with
those reported by Yarahmadi et al. (2014) (22),
Haghighi et al. (2012) (23), Kishali et al. (2011)
(24), Jurima et al. (2006) (25) and disagrees with
those reported by akbarnejad (2011) (26) and
abdolmaleki (2014) (27). The present study
indicated that eight weeks of green tea
supplementation (690 gr per day) don’t created
significant change in lipid profile but causes to
weight and BMI reduction. Sayana et al. (2000)

in a research on mice founded that the mice that
had diet with 2 gr green tea for 16 weeks,
experiences weight and fat mass reduction (28).
Auvichayapat et al. (2008) in a study found that
12 weeks consume of green tea capsules contain
100 mg of EGCG per day, causes to decrease in
leptin levels. They related this reduction to the
increase in energy expenditure and decrease in
fat percentage (29). Regarding serum leptin
levels has high relationship with fat tissue (30).
Nagao et al. (2007) showed that consumption of
beverage contain 690 catechins for 12 weeks
lead to significant decreases in body fat and
subcutaneous fat of Japanese healthy male but
has no significant effect on blood lipid profile
(31). They explained that perhaps used amount
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of catechins was not sufficient for Micelle
Formation. This researcher in another study
found that catechins cause to decrease in LDL
(31). Maki et al. (2009) surveyed the effects of
beverage contain of green tea catechins on body
composition and fat distribution in obese and
overweigh adults during physical activity. The
subjects were 128 inactive healthy male and
female with aged 21-65 year old that exercised
for 12 weeks with moderate intensity (three
sessions per week). Data were recorded with
pedometer and the subjects divided into two
equal groups of control and green tea. Beverage
of green tea was containing 625 mg catechins
with 39 mg caffeine and beverage of control
group was containing 39 mg caffeine. They
founded that the group that received beverage
contain caffeine, had decrease in concentration
of free fatty acids and serum TG and also,
abdominal and total fat decreased significantly.
Indeed, total cholesterol and lipoproteins didn’t
change (32). In mentioned study, caffeine and
catechins had been consumed simultaneously
that may be the reason for decrease in FFA and
TG. In Maron study (2003), distillate of green
tea rich in Thioflavin (375 mg) for 12 weeks
causes to decrease LDL levels (16.3%) and total
cholesterol (11.3 %) in subjects with high blood
lipids (33). The researchers reported that added
Thioflavinto the distillate of green tea is the
reason of this finding. Catechins of green tea
through several mechanisms affected body
composition that one of them is prevention of
Catechol-o-methyltransferase (COMT). COMT
is an enzyme that blunts norepinephrine activity
and causes to long period of time for
norepinephrine  activity. It seems that
sympathetic nervous system has major role on
fat recruitment from different sites in body.
Indeed, catechins may have different effects on
fat collecting from different sites through
increasing sympathetic effects. Nagao et al.
(2005), in a study demonstrated that daily
consumption of 690 mg of catechins,
accompanied with significant reduction in body
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