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ABSTRACT
OBJECTIVE: To evaluate the effects of green tea on serum lipid profile of healthy and hyperlipidemic
individuals.
MATHADOLOGY: This case control, comparative study conducted in the Department of Physiology with
the collaboration of Medical Research Centre, LUMHS Jamshoro from April 2015 to October 2015 after
the approval from Ethical committee of LUMHS. Total sample size was 150 individuals, out of which 75
were healthy individuals as controls and 75 known hyperlipidemic subjects as cases. The sampling
technique was random convenient sampling. Informed written consent was taken from all participants.
Data was entered in Microsoft excel sheet and was analyzed on SPSS 16.0 (IBM, Incorporation, USA),
Student t-test was applied for the analysis of variables. Statistical significance was defined as p-value of
≤ 0.05.
RESULTS: Effects of green tea consumption after 3 months leads to observe the noticeable decrease in
total cholesterol of hyperlipidemic subjects (from 260.9±26.13 to 189.9±28.3mg/dl (p<0.05),
triacylglycerol (from 198.9±23.8 to 130.8±14.5mg/dl) as compared with initial hyperlipidemic subjects
(p<0.05).Increase HDL-C levels of hyperlipidemic subjects after 90 days intake of green tea (from
28.93±4.86 to 48.68±5.68mg/dl and p<0.05) while LDL-C in comparison to baseline, attenuating effects on
hyperlipidemic individuals after intake of GT 90 days (from 166.6±10.2 to 109.7±11.3mg/dl p<0.05) as
compared with initial baseline hyperlipidemic subjects. Serum VLDL levels also decreased in test group
(from 42.17±5.65 to 30.56±4.51 mg/dl) with significant difference of (p <0.05) as compared with the initial
hyperlipidemic group.
CONCLUSION: Based on lipid lowering effect of green tea, and its capacity to reduce some of
hyperlipidemia indices by significant amount. This study determines that the Green tea exerts beneficial
effects on the cholesterol status of individuals.
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INTRODUCTION
Hyperlipidemia is known to be the most hazardous
factors contributing for the occurrence and severity of
coronary heart disease (CHD). Hyperlipidemia
signifies raised serum total cholesterol (TC),
triacylglycerol (TAGs), low-density lipoprotein (LDL-C),
and very low density lipoprotein (VLDL) with declined
levels of high density lipoprotein (HDL)1. This is a
case control, comparative study. lipid disorders are
considered to cause atherosclerotic cardiovascular
diseases (CVD)2. Hyperlipidemia can be divided into
primary and secondary types. Primary hyperlipidemia
which may occur as a result of genetic anomalies and
may be due to an unhealthy diet consumption and
sedentary lifestyles22. Combined hyperlipidemia is
known to be caused by simultaneous rise of TC and
TAGs with HDL. Secondary hyperlipidemia may occur
as a result of diabetes, excess alcohol consumption
and adverse effects of drugs3. Herbal remedies

gained popularities since many years, due to
significant attenuating effects on lipid profile by using
of naturally occurring agents especially herbs and
herbal extracts4. Traditional herbal remedies are raw
mixtures which act synergistically to produce
promising effects, that herbal medicine often
considered to be less toxic than synthetic agents and
so have given us way to the seek out new beneficial
agents that have antioxidants, hypoglycemic and
hyperlipidemic properties5.
Tea (Camellia sinensis) has been utilized as a
beverage from ancient time second next to water. GT
is rich in flavonoids6 and also rich in phytonutrients
which are beneficial for health. Secrets of GT lays in
its ample quantities of polyphenols - catechins, which
exert powerful antioxidant activity7. A recent
meta-analysis suggested
that GT use
might
significantly decrease plasma total cholesterol
andLDL-C.8GT catechins are strong stimulators to
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induce thermogenesis, hepatic β-oxidation, and
hypolipidemic activity by lowering
the intestinal
absorption of lipids9. It is suggested by recent studies
that stroke risks can be decreased by higher intake
of green or black tea10. Human studies evidence on
the fact that GT utilization can add up in minimizing
the risk of atherosclerosis and cancer, it also
activates the anti-hypertensive and antibacterial
properties, body-weight control, and increases
bone-mineral density11. There is evidence suggesting
use of GT helps in the prevention and treatment of
obesity and coexisting diseases12 as the consumption of green tea is getting popular world wide due to
its beneficial impact on an individual health13.
The aim of this study was to analyze the possible
effects of daily intake of GT for twelve weeks on lipid
profile of normal as well as hyperlipidemic patients.
METHODOLOGY
A case control, comparative design study was
conducted at the Department of Physiology, in
collaboration with the Medical Research Centre
Liaquat University of Medical and Health Sciences
Jamshoro. Total 150 males of the same age group
were recruited and divided into two groups. Group A
as controls, group B comprises of hyperlipidemic
subjects as cases. Group-A comprised of 75 healthy
individuals with normal general physical examination.
Group-B comprised of 75 hyperlipidemic who were on
diet control only and not taking any medications.
Inclusion criteria were both study groups include
males of LUMHS office staff, who averagely consume
2 cups of tea usually hyperlipidemic subjects kept on
diet control, with normal liver function test, nonsmokers, and non-alcoholics.
Exclusion criteria were the females excluded from the
study. Patients who had any symptoms of infectious,
tumor, immune diseases, possessing abnormal liver
function tests, alcoholics and smokers, or even if
they consume more than 200 mg of coffee per day.
Individuals who had any hyperlipidemic medicine or
had undergone any other therapy during the last six
months.
The experiment time was 90 days, hyperlipidemic
individuals consumed Green tea at home twice a day.
They were asked to avoid other drinks which
containing caffeine during the experiment period.
Test Drink: Prepared an average cup of green tea
from commercial products according to the
instructions given on their wrapping. One pack
contains30 mg caffeine and 83 mg of catechins. Take
250 ml of hot water for make GT (1.5 g tea bag,
Lipton) standard single serving.
The data was collected before starting green tea and

at the end of 3rd month, taking general physical
examination, including Pulse, blood pressure and lipid
profile on proforma then filled the questionnaires.
Blood samples were taken at
starting day of
intervention and at end of 3rd month, after
overnight fast drawn 3ml of blood from each of
the participant by venipuncture under ascetic
measures then blood was centrifuged at 3000 rpm for
10 min. Serum was extracted and transferred it into
Eppendorf cups then analyzing lipid profile on
spectrophotometer (micro lab 300 Merck Corp.,
Germany) whereas
kits for lipid profile were
purchased from (Sigma; corporation)The lipid profile
included, total cholesterol (TC), triacylglycerol
(TAGs), high density lipoprotein (HDL-C), low density
lipoprotein (LDL-C) and very low density lipoprotein
(VLDL) respectively.
Present study was conducted under the strict ethical
rules after the approval from Ethical Research
Committee of LUMHS, Jamshoro.
Written informed consent was taken from all
volunteers, who participated in the study and also
explained the rational of the study.
The data was entered in Microsoft excel sheet and on
the SPSS 16.0 (IBM, Incorporation, USA). The paired
Quantitative data were respectively compared by
student t-test.
RESULTS
The result of this study were expressed as mean
±Standard deviation. Total 75 male as controls and 75
males hyperlipidemicas cases were selected in this
study. Mean±S.D age of controls and hyperlipidemic
was noted as 45.54±3.4 and 46.5±3.0 years
(p <0.056) as shown in table I and represented in
graph I.
Initial lipid profile: In comparison with initial serum
levels of total cholesterol before intake of green tea
were 149.5±30.4 mg/dl of controls and 260.9±26.13
mg/dl of cases, while TAG of cases group was
198.9±23.8 mg/dl as compared with control
group 117.8 ±11.7 mg/dl. HDL-C of hyperlipidemic
individuals were 28.93±4.86 mg/dl as compared with
control subjects 50.89±6.09 mg/dl. Mean and SD of
serum LDL of cases group was 166.6±10.2 mg/dl as
compared with control group 75.34±11.8 mg/dl
respectively. The serum VLDL levels of cases group
was 42.17±5.65mg/dl as compared with control
subjects were 20.14±3.07mg/dl and (p <0.05)
respectively as shown in table I and II whereas
represented in graph I and II.
Green tea effects on lipid profile after 3 months:
After 12 weeks of intervention, green tea
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supplementation lead to a significant decrease in
serum lipid profile. In comparison with baseline, there
was a significant decrease in serum total cholesterol
from (260.9± 26.13 to189.9±28.3 mg/dl) as compared
hyperlipidemic subjects and the difference was
statistically significant (p <0.05)respectively as shown
in table II and represented in graph 2.Serum TAGs
levels of test group was reduced from198.9±23.8 to
130.8±14.5 mg/dl (p<0.05) while serum HDL levels
were increased to 48.68±5.68mg/dl after 90 days
of intervention as compared to initial baseline
hyperlipidemic individuals 28.93± 4.83 mg/dl therefore
the difference was (p<0.05) which is noted in table 2
and represented in graph II.
Serum LDL-C levels also declined in hyperlipidemic
subjects after 90 days intervention from 166.6±10.2
mg/dl to109.7±11.3 mg/dl and found statistically
significant (p<0.05) respectively. Serum VLDL levels
decreased in test group to 42.17±5.65 mg/dl
from 30.56±4.51mg/dl showed statistically significant
differences as (p<0.05) as shown in table II and
graph II.
TABLE I: LIPID PROFILE IN CONTROL GROUP
AND HYPERLIPIDEMIC SUBJECTS
Control
Group
(n=75)

Variables

TABLE II:
EFFECTS OF GREEN TEA ON LIPID PROFILE OF
HYPERLIPIDEMIC SUBJECTS AFTER 90 DAYS
Controls
Variables

Cases
Subject after
-90 days

p-value

Mean ± SD
Total cholesterol
(mg/dl)

149.5±30.4

189.9±28.3

<0.05

TAG (mg/dl)

117.8±11.7

130.8±14.5

<0.05

HDL (mg/dl)

50.89±6.09

48.68±5.68

<0.05

LDL (mg/dl)

75.34±11.8

109.7±11.3

<0.05

VLDL (mg/dl)

20.14±3.07

30.56±4.51

<0.05

GRAPH II: COMPARISON OF LIPID PROFILE
BETWEEN CONTROLS, HYPERLIPIDEMIC
SUBJECTS BEFORE AND AFTER GREEN TEA
CONSUMPTION FOR 90 DAYS

Cases Group
(n=75)
p-value

Mean ± SD
Age (years)

45.54 ±3.4

46.5±3.0

0.056

Total cholesterol
(mg/dl)

149.5±30.4

260.9± 26.13

<0.05

TAGs (mg/dl)

117.8 ±11.7

198.9±23.8

<0.05

DISCUSSION

HDL–C (mg/dl)

50.89±6.09

28.93±4.86

<0.05

LDL-C (mg/dl)

75.34±11.8

166.6±10.2

<0.05

VLDL (mg/dl)

20.14±3.07

42.17±5.65

<0.05

Green tea, Camellia sinensis is the common and
richest source of polyphenols. Green tea have an
antioxidant contents which remarkable capture the
attention of researches to reduce the metabolic
syndromes such as cardiovascular, hyperlipidemic
and hyperglycemic effects14,23.
The present study was design to observe the green
tea effects on lipid profile indices. There was a
significant decrease in LDL-C from 166.6mg/dl to
109.7 mg/dl. Ghorbanzadeh B 20127 had revealed in
their study that the GT reduces plasma LDL-C and
TC, the findings of above in confirmation to present
study.
Serum triglycerides levels were reduced with
consumption of green tea, has been reported by a
previous study15. GT reduced blood lipids in Zucker
rats as has been cited16. In most recent study14, active
young male were recruited for the placebo-controlled
and double-blind design intervention study. This
study reported a 24.9% increase in total fat oxidation

GRAPH I: INITIAL LIPID PROFILE OF CONTROL
GROUP AND HYPERLIPIDEMIC SUBJECTS
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and body fat was reduced significantly with GT but
free fatty acid concentration remains unaltered17,
these results complies with our results except free
fatty acid, as the consumption of GT for 90 days
markedly reduces serum TG from 198.9 mg/dl to
130.8 mg/dl.
In animal study9 results shown after consumption of
green tea the levels of total cholesterol, TAGs and
LDL-C of the mice were significantly lower than those
of the placebo group, while the level of HDL increased
significantly. Study by Onakpoya I 20145 reported a
significant reduction in total cholesterol and LDL
cholesterol. The findings of above study are highly
consistent to our present study. Similar effects of GT,
L-theanine (a constituent of GT) or caffeine had been
reported by another previous study by Yoto A 201218.
The intake of GT results in significant decreases in
total cholesterol levels and LDL cholesterol, which
strongly complies with the present study.19 An animal
study GT supplementation given for 42 days, suggests
that GT decreased TC, TAGs, LDL-C levels and
increased HDL-C levels significantly20 which favors
our results.
A previous study suggests consuming 6 grams of GT
for 8 weeks is not effective in reducing blood lipid
profile. The reason is because the values of TC,
HDL-C, LDL-C and TAGs have no statistical
difference21, these results are not consistent with our
results may be the duration is not as long as used in
this study.

2.

3.

4.

5.

6.

7.

CONCLUSION
Using GT for prolonged period decreases total
cholesterol and LDL-C, increased level of HDL-C,
which is beneficial for the prevention of hypercholesterolemia. The outcome extent on total cholesterol
and LDL cholesterol appear moderate. Further
research studies with a longer time and larger
sample size are required to support our data.

8.

9.

RECOMMENDATION
There is paucity of data regarding the consumption of
green tea in the society, emphasis should be given by
the general practitioners for utilization of green tea in
daily use, as it has many beneficial effects and the
patients can benefit from its use, and the burden of
lipid lowering drugs can be reduced by incorporating
this herbal drink in routine life. An extensive research
in required in this field to generate data to ascertain
the beneficial effects of GT. In future we can anticipate
scientific proves favoring present study.
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