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ABSTRACT

Green tea has become the subject of interest because of its beneficial effects on human health. Green tea (GT)
contains catechins which reduces radicals and thereby protects from cardiovascular diseases. Diabetes mellitus and
cardiovascular problems are most severe problems which are encountered most frequently in our country. Aim of
the study was to study Blood pressure, Cholesterol and Triglycerides levels changes in short term green tea
Consumption persons in south Indian population. The Present study was carried out in the Department of
Biochemistry, Sri Lakshmi Narayana Institute of Medical Sciences, Puducherry. The analysis of plasma LDL,
Cholesteral, triglycerides were evaluated by enzymatic methods, Blood pressure were calculated by using BP
operator. The results indicated that green tea beverages and green tea extract supplementation significantly
reduced TC and LDL-cholesterol concentrations and blood pressure. Green tea intake results in significant
reductions in blood pressure, total cholesterol, and LDL cholesterol. The effect size on systolic blood pressure is
small, but the effects on total and LDL cholesterol appear moderate. Longer-term independent clinical trials
evaluating the effects of green tea are warranted.
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INTRODUCTION

Tea has been cultivated for centuries, beginnintdtia and China. Tea consumption has its legenddgins in
China dating back to more than 4,000 years agojngdkthe oldest plant-based tea known. Accordiméegend,
green tea was first brewed in 2737 BC during thignreef Emperor Shennong [1]. Epidemiologic studiese
reported an inverse relation between green teauogpiton and CVD risk. Persons who drink 2 cupsrekg tea/d
had lower plasma total cholesterol (TC) concerdretiand have been shown to reduce their risk adhdeam CVD
by 22—-33% [2]. During 17th century, the first gré¢ea was exported from India to Japan. About 2l6amitons tea
leaves are produced each year throughout the wautdpf which 20% produced as green tea and maimhgumed
in Asia, some parts of North Africa, United stadesl Europe [3].

Green tea is made from Camellia sinensis leavashthae not undergone the same withering and oxidapplied
when processing Camellia sinensis into oolong tehldack tea. Green tea originated in China, mupirbduction
has spread to many countries in Asia. Green Teda@enPolyphenols include epigallocatechin gall@&CG),
epicatechin gallate, epicatechins flavanols [4] @adnins: A group of simple and complex phenolypbknol, and
flavonoid compounds. Produced by plants, all oftdreins are relatively resistant to digestionesnfentation. All
tannins act as astringents, shrinking tissues anttacting structural proteins in the skin and naacfb].
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Green tea contains anti carcinogenic property whaises inhibition of tumour initiation and proneoti induction

of apoptosis thereby retarding the growth and agrakent of neoplasms [6-7Antioxidant potential is directly
related to the combination of aromatic rings andrbyyl groups causing the binding and neutralizatd free
radicals by the hydroxyl groups. Green tea polyplestimulate the detoxification of xenobiotic compmds8-9].
Green tea polyphenols inhibits the production ofchidonic acid metabolites mainly pro-inflammatory
prostaglandins [10].

Consumption of green tea has been associated gignéicant reduction in death from all cancerstsas colon,
oesophagus, lungs, kidney, stomach and pancrease Thlimited evidence to suggest that green ¢easumption
may be associated with a slightly lower risk of @sageal cancer in the Chinese population, a lows&raf lung

cancer in women, and a lower risk of oral canceA&an people [11-13]. Consumption of green tea leesn

associated with a lower risk of death from cardswvdar disease, and other chronic diseases andalsces the
blood pressure, risk of stroke, coronary heartadise Reduces the blood glucose levels. Severadestaows that
regular consumption of the antioxidant rich greem ¢ould reduce blood lipid levels and cut the dEkeveloping
heart disease, suggests a small trial from Por{igal

Green tea has been used traditionally to contaddbugar levels. Epidemiological Animal studies][¢uggest that
green tea may help prevent the development of tyg@betes and slow the progression once it haslaleed. In
people with type 1 diabetes, their bodies makie ldt no insulin, which helps convert glucose agasunto energy.
Green tea may help regulate glucose in the bodge&teh also suggests that regular consumptioneeingiea may
help manage type 2 diabetes.

Green tea is one of the most common beveragesnGeaeextracts are thought to possess antioxidahtALE-
inhibitor properties. Green tea polyphenols alduhit the absorption of lipids from the intestireesd facilitate the
conversion of cholesterol into bile acids. Epiddotic studies have shown that green tea has aomniective
effect and evidence synthesis has shown that cqrtiemof green tea is associated with blood vessalxation
[16].
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Figure 1 Chlorogenic Acid Levels in Coffee Bean

Chlorogenic acids in green coffee & BP management

Chlorogenic acids are naturally occurring compoumdsch are abundant in unroasted coffee beans r{gree
coffee)(Figurel). Laboratory studies have showrt tidorogenic acids can scavenge free radicalsiacidase
antioxidant capacity, and researches in animal® ldso demonstrated that chlorogenic acids canechlood
vessel dilatation [17].

Green tea also seems to protect the liver fronddmaging effects of toxic substances such as alcGineen tea
helps protect against liver tumors in mice [18]idipioogical studies of several animal and humanlists suggest
that plant chemicals in green tea called catechiresy help treat viral hepatitis, an inflammationtbé liver. In
these studies, catechin was used by itself in kigfly amounts [19].

Green tea extract may boost metabolism and help tatir Combination of green tea and caffeine impbweight
loss and maintenance in people who were overweight moderately obese. Green tea can help preverdlde
cavities. Green tea may also be useful in inflanomatliseases, such as arthritis. Chemicals in gre@may help
treat genital warts, treat dermatologic conditicars] prevent symptoms of colds and flu. Green tag phay a role
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in preventing Parkinson disease, cognitive declimel osteoporosis. Studies also shown that dringiegn tea is
associated with reduced risk of dying from any eéfigure 2) [20].

Cardiovascular disease (CVD) is a leading causemofbidity, mortality, and disability worldwide [21]
Hyperlipidemia, which results from abnormalitieslipid metabolism, leads to the development of atbelerotic
plagues and is one of the key risk factors of C\AR]] Risk of heart attack is 3-fold higher in sudige with
hyperlipidemia than in subjects with normal lipigtsis [23], whereas a 1% decrease in serum chodésias been
shown to reduce risk of CVD by 3% [24]. With theciieasing incidence of hyperlipidemia, more and more
consumers are aware of the effects of what thegrtdrink on their blood lipid profiles.

Recent animal studies have revealed that greencagachins could inhibit key enzymes involved inidip
biosynthesis and reduce the intestinal absorptfohQy thereby improving blood lipid profiles [25-2@ecause of
promising results in preclinical models, a substédmumber of clinical trials have been per- formednvestigate
the effect of green tea beverages and extractgpihdrofiles of subjects with cardiovascular-rethtdiseases as
well as of healthy individuals [27-29]. Howeversulis of these trials were inconsistent, and sarsjzles were
relatively modest. As a result, the precise effecigreen tea on lipid profiles has not been estaddisto our
knowledge. Therefore, we conducted a meta-anabyfsiall published randomized controlled trials (RECTsat
investigated the effects of green tea on bloodegtetol, including TC, LDL cholesterol, and HDL dsterol.
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Figure 2: Overview of green tea Uses

By observing several studies we aimed to identifg guantify the effect of green tea and its ext@tttotal
cholesterol (TC), LDL cholesterol, and HDL cholestén south Indian population.

EXPERIMENTAL SECTION

This study will be conducted in healthy individu@dter obtaining informed consent among staff 8dents) ofsri
Lakshmi Narayana Institute of Medical Sciences (SLIMS), Bharath University, Puducherry, India. A total of 50
participants aged between 20 and 50 years willnpelled in the study. 4 ml of venous blood will t&lected from
each participant in the fasting state. Serum wélldeparated immediately by centrifugation at 2q@@ for 15
minutes. Separated serum will be either analysedediately or within two hours of collection. Bldsamples
will be collected in plain tubes for lipid analysiall participants reported to the Department obdbiiemistry
between 9 and 10 am after a 12-hr overnight fadtteving avoided strenuous exercise, smoking, alcand
caffeinated beverages for the preceding 24 h. @ir trrival, standard measures of height and weigltod
pressure will be taken.

All the participants will be given two cups of gretea per day for a period of eight weeks and ahegieen tea bag,
one cup is equal to 1.74 g. After the completiorthaf experimental period the same parameters descaarlier
will be re-estimatedLipid profile will be determined after a 12 to 1édr period of fasting after experimental
period. Estimations will be made of serum lipid®{l-cholesterol will be calculated by the Friedwé&dmula).
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RESULTS AND DISCUSSION

Table. No. 1: Meanz SD of BP, Cholesterol, TGL leVgin Short term green tea Consumption persons inosith Indian population

S.No. Parameters Means SD . After 2 week; P value
Green Tea consumption persorsupplementation
1 Systolic Blood Pressure(mm Hg 110+3.24 106.523.1
2 Diastolic Blood Pressure(mm Hg) 76.4+2.40 76.042.
3 Cholesterol 110.445.2 82.3+2.1
4 TGL 123.243.0 109.245.2 <0.05*
5 LDL 36.2+3.3 29.7+0.6

*Jatistically significant

Our study was conducted on 50 participants with@smf green tea daily for about 8 weeks. Theyagesl between
20 to 50 years and the baseline values were carsids the control group in our study.

Hypertension is mostly caused by hyperlipidaenardased LDL-C levels leads to increased oxididet, lwhich
is most potent atherogenic and plays an importaatin pathogenesis of atherosclerosis and hypsgenAs green
tea consumption brings down the cholesterol levielgur study those individuals who are consumingeg tea,
lipid profile and blood pressure is maintained witthormal limits.

Green tea contains a class of polyphenolic flavds@alled catechins which reduces superoxide risdibareby
useful for inhibiting the in vivo oxidation of LDLYLDL and subsequent cardiovascular diseases. Gezeexerts a
variety of beneficial metabolic effects causingugibn in oxidative status and LDL oxidation andedioration of

lipid Metabolism. Supplementation of green tea theesfavourable effect on body mass, lipid profdécose and
antioxidant status in many studies [30]. Some astbaggest that the polyphenolic components ofrgies have an
anti obesogenic effect on fat homeostasis. A nundfestudies conducted to find the effect grieen tea on
carbohydrate metabolism and lipid profile [31].

Green tea contains anti carcinogenic property whaimses inhibition of tumour initiation and pronoatj induction

of apoptosis thereby retarding the growth and agrakent of neoplasms. Antioxidant potential is disecelated to
the combination of aromatic rings and hydroxyl gre@ausing the binding and neutralization of fredicals by the
hydroxyl groups. Green tea polyphenols stimulate ttetoxification of xenobiotic compounds. Green tea
polyphenols inhibits the production of arachidoaid metabolites mainly pro-inflammatory prostaglias and
leukotrienes which decreases the inflammatory nespo

Our study is in contrast with other study [32] whtates that there was no positive correlation betwihe
supplementation of green tea and cholesterol levdis correlated with study of Japanese popul@@i®hwho
conducted epidemiological study on individuals atated that the consumption of green tea assocratedower
levels of total cholesterol. In the present stuay triglycerides in the individuals shown a sigrafit decrease (p <
0.05) when compared with baseline value which rsetated with the study of Abd — Elraheim A, Eisdrat al [34]
who states that extracts from green tea normalidealesterol, triglycerides and LDL- cholesterol. 2003,
Raederstorfét al[35] explained green tea exerts the hypolipidersitoa and the extracts from green tea normalizes
the plasma triglycerides, cholesterol concentratind suggested that green tea might decreaseiniaiestbsorption

of lipids in 2005, Tast al[36] suggested that extracts from green tea haweficial effects on serum paraoxonase
activity by its anti hyperglycaemic, antihyperlipieia and antioxidant actidfin our study, LDL significantly
decreased (p < 0.05) after supplemented with gienThis is correlated with the study of Nikolakdsxopoulos et

al [37] who stated that consumption of green teliced the total and low density lipoprotein chaesit

Daily green tea consumption in the current metdyaisawas equivalent to 2 cups, and the trialsadain length
from 3 weeks to 8 weeks, and no subjects experienegor adverse effects. This phenomenon may bbuwttd to
the following 2 factors: 1] the durations of stugliavolved in our meta-analysis were not long efotegobserve
serious side effects, and 2] consumption of 2 afpgreen tea/day may be not enough to cause adeffiesgs.
Therefore, safety issues need to be evaluateckifutiire under conditions of long-term and highedesposure of
green tea.

CONCLUSION

Green tea significantly reduced serum total Chalessnd LDL-cholesterol concentrations and the ¢esnwere
not influenced by the type of intervention, treattrdmses of green tea catechins, study duratiofivichéal health
status, or quality of the study. For interventiaoups, the mean change in blood HDL-cholesterotentrations
showed a favorable trend. In our study consumpifogreen tea produced a significant reductionpidlprofile and
there is no much change in the glucose level. Asstudy period is only 2 months and we can't ableld further
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investigation and we are planning for a long run fiorther processing of parameters like Vitaminszymes,
Malondialdehyde, FRAP, Catalase. We also want tugoon Oxi-LDL as it helps in finding the net effamn
cardiovascular disease. The development of Biomaifiee green tea consumption as well as molecubakers for
its biological effects will facilitate future rese in this area.
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