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Abstract
Background: According to International Diabetic Federation,
around 20-25% of world adult population have the clinical
features of metabolic syndrome (MetS). Different organizations
recommend to modify lifestyle and dietary habit as primary
intervention. Green tea has several pharmacological effects on
metabolic diseases including MetS. Objective: To evaluate the
effects of green tea consumption on two glycemic variables in
women with MetS. Method: This interventional study was
conducted in the Department of Physiology, Dhaka Medical
College from January 2016 to December 2016. After fulfilling
the ethical aspect, a total number of 42 female patients with
MetS aged 40 to 50 years were selected from the outpatient
department of Endocrinology, Dhaka Medical College Hospital.
Participants were randomly assigned in study group (n=22) and
control group (n=20). Study group consumed green tea for 12
weeks and the control group did not consume green tea. In both
groups fasting serum glucose (FSG) and glycosylated
hemoglobin (HbA1c) were measured by glucose oxidase (GOD/
PAP) method and modified high performance liquid
chromatography (HPLC) method respectively 2 times (before
and after 12 weeks). Data were analyzed by paired Student’s ‘t’
test and unpaired Student’s ‘t’ test. Results: After 12 weeks of
intervention, FSG & HbA1c significantly (p<0.001) decreased
in the study group than those of their baseline value and these
values were also significantly (p<0.05) lower in comparison to
those of control group. Conclusions: Regular consumption of
green tea may improve glycemic status in patients with metabolic
syndrome.
Key words: Metabolic syndrome, green tea, polyphenol,
glycemic status.
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Introduction

M

etabolic syndrome (MetS) is a
complex of interrelated risk factors
that include hyperglycemia, raised
blood pressure, elevated triglyceride level, low
high density lipoprotein cholesterol level and
obesity.1
It is becoming the major public health problem
as individual with MetS has threefold risk to have
heart attack or stroke and twice likely die from
the complication of CVD. Moreover, people with
MetS has fivefold high risk of development of
type 2 diabetes. This high incidence would be
added to 230 million people who already have
type 2 diabetes.2
In the recent era, diet based therapy became very
much popular around the globe. Several studies
also have recommended dietary regimen to
prevent life threatening disorders including
MetS.3-4 Several previous studies provided the
evidence of various pharmacological effects of
green tea which is rich in caffeine, antioxidant
and other essential nutrients. The most abundant
antioxidant, the polyphenols are rich in catechins
and the major catechins present in green tea are,
epigallocatechingallate (EGCG), epicatechingallate (ECG) and gallocatechingallate (GCG).
Among them, the EGCG shows the strongest
bioactivity.5
Although a number of studies on human and
animal had shown the significant effect of green
tea to decrease FSG level6-11, HbA1C12-13 and
increase insulin sensitivity14-15,4 but some studies
did not find significant changes. 16-17 In
Bangladesh, very few published data are
available despite high rise of MeS female
patients. Therefore, the present study has been
designed to evaluate the effect of green tea on
glycemic status by investigating FSG and HbA1C
levels in female patients with metabolic
syndrome.
Methods
This prospective interventional study was
conducted in the Department of Physiology,
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Dhaka Medical College, Dhaka from January
2016 to December 2016. At the beginning of the
study, 48 female subject with MetS with aged 40
to 55 were selected by purposive sampling from
outpatient department of Endocrinology, Dhaka
Medical College Hospital. The inclusion criteria
were based on modified National Cholesterol
Education Program-Adult Treatment Panel
(NECP ATP-III). 18 These criteria included
abdominal obesity (waist circumference > 80
cm), Hypertriglyceridemia (TG > 150mg/dl),
Low HDL cholesterol (HDL-C < 50mg/dl), High
blood pressure > 130/85 mm of Hg or taking
antihypertensive drugs and Impaired fasting
blood glucose > 5.6 mmol/L. Participants who
were pregnant or lactating mother, on insulin
therapy, had renal or cardiac diseases, suffering
from acute infection or malignancy were
excluded from the study. Then the nature, purpose
and benefit of the study was explained to each
subject in details. Informed written consent was
taken from each of the participant. Detailed
history of food habit, drug intake, physical
activity and diseases were taken. Among them,
study group (n=26) consumed green tea 1cup
thrice daily for 12 weeks and control group
(n=22) did not consume green tea.
Anthropometric measurements (Height and
weight) of the subjects were used to calculate
BMI. Blood pressure was measured. FSG and
HbA1c were estimated by Cobas c-311 analyzer
(Roche) These parameters were measured for
both groups, at the beginning of the study
(baseline) and after 12 weeks. Green tea was
supplied to the study group and asked to drink
one cup/three times daily 30 minutes after a meal
for 12 consecutive weeks. The subjects were
asked to maintain former food habit, physical
activities and type and doses of medicine (oral
hypoglycemic drugs, antihypertensive or lipid
lowering agent) during the course of the study.
Regular telephonic contact and periodic visit had
made to keep contact and to supply green tea
and to ensure compliance with intervention. The
green tea used for intervention was manufactured
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by KAZI & KAZI tea estate limited which has
been selected by random sampling among the
green tea available in the market. The participants
were instructed to prepare a cup of green tea by
dipping one tea bag of green tea in 150 ml of hot
water and allowed to infuse for 3 minutes.16
All data were expressed as mean ± SD. For
statistical analysis, paired Student’s ‘t’ test and
unpaired Student’s ‘t’ test were performed as
applicable using SPSS version 22.0. In the
interpretation of result, p value <0.05 was
considered as level of significant.
Results
During the course of the study period, four from
study group and two from control group were
withdrawn due to different causes. So, finally,
22 subjects from study group and 20 subjects

from control group had completed the study and
data from these participants were used for
analysis.
Baseline characteristics of all subjects are
presented in Table I and there was no significant
difference between study and control group. The
baseline values of mean FSG and HbA1C of both
groups showed no statistically significant
difference. In addition, both values showed no
significant difference at baseline and after 12
weeks in control group. But after 12 weeks of
intervention, both FSG and HbA1c levels were
found significantly decreased (p<0.001) in study
group in comparison to baseline value. These
values were also significantly lower (p<0.05)
after 12 weeks of intervention in comparison to
control group (Table II).

Table I: General characteristics of the subjects in both groups (N=42)
Variables

Study (n=22)

Control (n=20)

P value

Age (year)

48.81± 4.76

47.80 ± 4.33

0.475

BMI(Kg/m2)

32.22 ± 2.14

31.62 ± 1.80

0.629

Systolic BP (mm of Hg)

122.72 ± 6.85

128.40 ± 14.87

0.115

Diastolic BP (mm of Hg)

83.86 ± 6.53

79.75 ± 6.97

0.055

Data were expressed as mean ± SD. Unpaired student’s ‘t’ test was used. p value < 0.05 was accepted
as level of significance. N = Total number of subjects, n = number of subjects in each group, BMIBody mass index.

Table II: Fasting blood glucose (FBG) and HbA1c levels in different groups (N=42)
Variables

Study(n=22)

Control(n=20)

Baseline

After 12 weeks

Baseline

After 12 weeks

FBG (mmol/L)

8.67 ± 1.22

7.58 ± 1.20***

8.50 ± 1.42

8.58 ± 1.44ns

HbA1c (%)

6.45 ± 1.16

5.95 ± 1.08***γ

6.61 ± 1.13

6.63 ± 1.15

Results were expressed as mean ± SD. Statistical analysis was done by Paired t test for comparison within
groups and unpaired t test for comparison between the groups. N = Total number of subjects, n = number of
subjects in each group, ***= MetS with green tea at baseline vs after 12 weeks; γ = MetS with green tea vs
without green tea after 12 weeks; p value ***/### < 0.001, p value γ < 0.05. ns = non significant, Study-MeS
patients with green tea .Control- MeS patients without green tea.
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Discussion
Among the MeS patients in this study, FSG and
HbA1c levels were similar at baseline of the study
which is similar to other studies.17,19 After
consumption of green tea, the mean FSG and
HbA1c significantly decreased from their
baseline as well as it was found lower to the
control group after 12 weeks. These findings were
supported by others.13,19 On the contrary, one
study found significant reduction in HbA1c level
with a non-significant change in FSG level and
the duration of intervention was short (8
weeks).12 Another study found no significant
difference in FSG and HbA1c level.20 Here the
study group had taken green tea before a meal
for 16 weeks, but sample were taken after two
weeks of washout period.
Several studies have suggested that green tea
catechins (EGCG & ECG) can improve the
glycemic status by several mechanisms. The
mechanisms include decrease carbohydrate
digestion and glucose absorption in intestine,
activation of insulin receptors and increase
glucose uptake in insulin-sensitive tissues. It also
stimulates insulin secretion from the pancreatic
α-cell and decreases hepatic glucose output.21
Green tea polyphenols inhibit the hydrolytic
effect of carbohydrate amylase & glucosidase,
thereby interfere the digestion of complex
carbohydrate into glucose.22 It decreases the
entry of glucose from intestine by blocking both
SGLT1 and GLUT2 transporter.23 One study
proved that, green tea at concentration of 50 µM
completely blocked the GLUT224. Besides these,
consumption of carbohydrate with green tea
causes malabsorption and increase their fecal
excretion.25-28 Glucose uptake in peripheral
tissues through insulin is mediated by a cascade
of reactions that activate the enzyme
phosphatidyleinositol-3 kinase (PI3K) and
promote the translocation of GLUT4 on cell
surface from intracellular pool. The EGCG
increases the glucose uptake by activating that
Volume 15 No. 2 December 2020: 85-90
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PI3K signaling pathway. Green tea extract also
increases the mRNA levels of GLUT4 in the
muscle tissue.29-31 Moreover, EGCG stimulates
pancreatic αcell to secrete insulin by increasing
the number and size of the cells, prevents
cytokine mediated damage, reduces the number
of pathological change and degeneration of
histological structure of islets of Langerhans.3235 EGCG also can reduce the hepatic glucose
production and output by inhibiting the enzymes
involved in gluconeogenesis and glycogenolysis.
On the other hand, it also increases glycogenesis
by increasing the expression of glycogenic
enzyme glucokinase.36-38 However, the exact
mechanism involved in improvement of glycemic
status of metabolic syndrome by green tea
polyphenols cannot be revealed from the present
study as the plasma polyphenols level in green
tea and the NO, ROS levels and insulin sensitivity
were not assessed.
Conclusions
After analyzing the results of the study, it can be
concluded that, regular consumption of green tea
may improve the glycemic status in patients with
metabolic syndrome. Therefore, regular intake
of green tea might be a cost effective alternative
choice for management of metabolic syndrome.
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