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Abstract:

Background: Since the development of atherosclerosis involves dyslipidemia, we postulated that green tea may exert

lowering of serum cholesterol levels. Objectives: To investigate the effects of green tea on serum cholesterol level. Meth'

ods: Total 45 rabbits (15 were fed on 1 7o cholesterol and green tea for 16 weeks, another 15 were fed on l%o cholesterol

and plain water for 16 weeks, last batch of 15 rabbits received normal rabbit diet for 16 weeks) in the department of

Cardiac Surgery, Bangabandhu Sheikh Mujib Medical University, Dhaka from April 2011 to September 2012.T\ey wete

evaluated for lipid profile and presence of atherosclerosis. Results: The mean total cholesterol in cholesterol fed rabbits

with green tea after 16 weeks was 21.06 + 5.55, LDL-C was 20.80 + 6.16, Serum TG was 153.67 + 33.59, HDL-C neither

increased nor decreased. The mean total cholesterol in cholesterol fed rabbits with plain water after 16 weeks was 27 .53

+ 5.15,LDL-C was 32.40 + 8.24 and TG was 290.13 x.44.31, no effect were seen on HDL-C. These rabbits were fed on

green tea for 8 weeks, cholesterol levels returned to levels at commencement of experiment. Rabbits fed on normal rabbit

dietfor 16weekshadTC l9.2Ot4.85,LDL-Cwas 19.20 +2.04andTGwas 155.06 t32.03 mgldl.HDL-Cremained

in normal range. But there was no atherolclerotic change in any goup. Conclusion: Green tea significantly reduces serum

cholesterol levels in cholesterol fed rabbits. There was no effect of green tea on HDL-C in any group.
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Introduction:

Tea is a product made from leaf and bud of the plant

camellia sinensis which is the second most common

consumed beverage in the world, well ahead of coffee,

beer, wine and carbonated soft drink.' With a per capita

worldwide consumption of O.lzLl day,habitual tea drink-

ing has long been associated with health benefits and

approximately 2.5 million metric tons of dried tea is

produced each year,mainly India, China, Srilanka, Bang-

ladesh, Turkey, Russia and Japan. The human use of

camellia sinensis believed to have originated 4000 to 6000

years ago and it is generally regarded as safe by the US

"Food and Drug Administration." Approximate 16-78

percent of the tea produced and consumed worldwide is

black tea, 20-22 percent is green tea and 2 percent is

oolong tea.2 Green tea is mainly consumed in Asia.2'3'a
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Depending on the manufacturing process, teas are classi-

fied into: the non fermented green tea, the semi fermented

oolong tea, and the fermented black tea. The chemical

composition of tea is complex: polyphenols, catechins,

caffeine, amino acids, carbohydrates, protein, chloro-

phyll, volatile compounds, fluoride, minerals and other

undefined compounds.5 Among these, the polyphenols

and catechins constitute the most interesting group of tea

leaf components.5'6 The oxidized poly phenols are often

called tannins, which is very different chemically from the

commercial tannic acid of plant tannins.' Green tea is a

"non-fermented" tea and contains more catechins than

black tea or oolong tea which is very strong

antioxidants.8'e Recent study suggests that green tea may

contribute a role to reduce the risk

cardiovascular .10'tt'12't3'14 Atherosclerotic process, patho-

physiological and biochemical background is similar like

human, only difference is in rabbit the atherosclerotic

process is very rapid.t3'r4ln recent years, the general popu-
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demonstrated increased awareness and interest in "Func-

tional foods" with positive human health benefits. This

study was designed, with a view to investi gate the

association between consumption of green tea and

preventive effects of green tea against cardio vascular

diseases by influencing the serum cholesterol, HDL-C,

LDL-C and triglyceride levels in animal models.

Methods: This experimental study was conducted in the

department of cardiac surgery, Bangabandhu Sheikh

Mujib Medical University from April-2011 ro

December-2}L2. Total 45 locally bred white rabbits of

male sex, weighing 1000 grams aged 6-9 months were

housed individually under standard condition for a period

of 2 weeks for acclimatrzatron before commencing the

experiments. Rabbits were randomrzed,l5 in group A-fed

on 1%o cholesterol and green tea for 16 weeks, 15 in group

B-fed on L%o cholesterol and tap water for 16 weeks

followed by green tea for 8 wks and last 15 rabbits in

group C-were fed on normal rabbit diet for 16 weeks.

Hypercholesterolemic diet containing l%o cholesterol

which is readily available in the market was added to the

normal diet of rabbits. Dried leaves of green tea locally

produced was mounted on a 90'C tap water for 5 minutes

and the filtrate was left to come atroom temperature until

provided to experimental group. Hypercholesterolemic

feed was restricted to 80 gramlday to experimental

animals, but drinking water or water boiled with green tea

was freely available. Overnight fasting blood samples

were collected for estimation of lipids from all animals at

the cofirmencement of the experiment once every four

weeks from their lateral ear veins and from aorta at the

end of experiment after sacrifice. The serum was

separated and stored at -20"C until estimation. At the end

of the 16 weeks period the animals in group-A and

group-C were sacrificed, at the end of 24 weeks, animals

in group B were sacrificed. Part of the aorta and coronary

arteries were taken for detection of atherosclerosis. Three

to four pieces of more or equal length were opened longi-

tudinally and fixed flatly in l07o phosphate buffered
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neutral formalin. Statistical analysis was conducted using

SPSS 12 for windows software. The quantitative values

were expressed as mean + SD; paired t-test was done for

analysis. P value of <0.05 was considered signific ant.

Results:

Total 45 rabbits, 15 in each group were studied. In group

A, Green tea reduced total cholesterol, LDL-C and

triglyceride levels in rabbit fed with hypercholesterolemic

diet containing 1Vo cholesterol and the result was statisti-

cally significant (p<0.05) But green tea marginally

increased HDL-C which is not statistically significant

(P>0.0s).

In Group B, serum total cholesterol, LDL-C and triglycer-

ide levels increased in rabbits fed with hypercholester-

olemic diet containing 17o choLesterol and plain tap water

and result was statistically significant (p<0.05). However

HDL-C did not show any significant change (p>0.05).

Further this group received green tea for 8 weeks, serum

total cholesterol, HDL-C, LDL-C and triglyceride levels

approximately returned to levels at the commencement of

the experiment.

In group C, rabbits fed with nonnal diet consisting of

green leafy vegetables, lipid profile both before the

starting of experiment and at the end of 16 weeks

remained within normal levels and the difference was not

statistically significant (p>0.05). Above biochemical

results are shown in the table No- 1.

Histopathological study for atherosclerotic lesion after

staining with haematoxylin-eosin for microscopic exami-

nation were done. But atherosclerotic lesion was not

detected in any group.

Discussion:

As mentioned above, the laboratory studies have indicated

that green tea may have a protective effect against the rise

of serum total cholesterol, LDL-C and triglyceride which

is presented in the table-I among the group A and group B.
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Our result is in consistent with some other studies in

experimental animals.l3'14'1s '16't7 't8 Some others human

study shows similar finding like our experimental

research study .19'20'2r'22'23'24

In this study there are no marked influence of green tea on

HDL-C level in any group which is also supported by

similar type study.t3't4'rs'76't7'rs There was no influence on

HDL-C in any group. There was no histological feature of

atherosclerosis on aorta or on coronary attety which has

difference with some other researcher.'3 This difference

may be due to short duration of our study period where

others study duration was more than this study. A signifi-

cant time may be required to develop the atherosclerosis

in aorta and coronary afiery which may possible to detect

by histological study. In our study, we have not done any

immunohistochemical study to observe the early onset of

atherosclerotic process which can be detected by using

mouse monoclonal anti-human vascular endothelial

growth factor (VEGF) antibodY.

Although there has been a substantial amount of research

on teas and their health benefits, it is difficult to compare

in vitro and in vivo data across laboratories due to lack of

standar dtzed experimental procedure.

From the result of present study it is obvious that the

administration of green tea in rabbit fed with hypercholes-

terolemic diet has a lowering effect on the lipid profile. As

beneficial effects of green tea are being increasingly

proved it may be advised to encour age the regular

consumption of this widely available, tasty and inexpen-

sive beverage as an interesting alternative to other drinks.

We are in favor of prolonging the duration of experiment

and also including more animal subjects.
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