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  الخلاصة
تم تحضیر الشاي . في العالم والموت للمرضالسبب الرئیسي  يض القلب والأوعیة الدمویة هامر أ  

والذي یبدو أن للشاي الأخضر دور حاسم  ,الأخضر من أوراق زهرة الكامیلیا والغنیة بمضادات التأكسد
المیلاتونیین  ایضا له دور في العدید من الوظائف الفسلجیة وكذلك مضادا . ة الدهونفي خفض نسب

  . للتأكسد
الهدف من الدراسة هو تقییم تأثیرات شرب الشاي الأخضر والمیلاتونیین على مستوى الدهون عند   

رول تلكولسرول عالي الكثافة، اترول، الكولستشمل حساب الكولستللدهون  التوزیعیةالصورة . شخصا 36
  .aینتلایبوبرو وا bین تالابولایبوبرو ،  aین تمنخفض الكثافة، الترایكلسراید ، الابولایبوبرو 

أسابیع من  3صممت هذه الدراسة لحساب الصورة التوزیعیة للدهون في بدایة الدراسة، وبعد   
ملغم  3تونیین من شرب لتر من الشاي الأخضر یومیا والمیلا أسابیع 4شرب لتر ماء یومیا، كذلك بعد 

بعد شرب الشاي الأخضر اضافة للمیلاتونیین   . تم تحضیر الشاي یومیا بنفس الظروف. یومیا" مساء
أظهرت النتائج أن شرب الشاي الأخضر والمیلاتونیین . وجد تحسن ملحوظ في الصورة التوزیعیة للدهون

في  وزیعیة للدهونتالصورة الحسین له فائدة  في الحمایة من أمراض القلب والأوعیة الدمویة بواسطة ت
  .  الدم

Abstract 
 Cardiovascular diseases (CVDs) are the major cause of morbidity and 
mortality in the world. The green tea prepared with leaves of Camellia sinensis 
is particularly rich in antioxidants, which seems to have a crucial role in 
atherogenesis. Melatonin also participates in many physiological functions and 
exhibit antioxidant activity.  
 The aim of our investigation was to evaluate the effects of green tea 
drinking and melatonin on the lipid profile in 36 subjects. The lipid profile 
included the measurement of total cholesterol, high-density lipoprotein 
cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), triglycerides 
(TGs), apolipoprotein A-I, apolipoprotein B, and lipoprotein (a). The 
measurements were performed at the beginning of the study, and after 3 weeks 
of drinking 1 L of water, and after 4 weeks of drinking 1 L of green tea daily 
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plus 3mg/day melatonin at night. Tea was prepared every day at the same 
conditions of temperature, time of infusion, and concentration. After drinking 
green tea plus melatonin a significant beneficial improvement in the lipid profile 
of subjects was observed. Our data suggest that drinking green tea plus 
melatonin have beneficial effects protecting against the risk for cardiovascular 
disease by improving blood lipid levels. 
Keywords: Green tea, Melatonin, Lipid profile. 
 
Introduction 
 Tea is an infusion prepared with the leaves of Camellia sinensis. 
Excluding water, tea is the most widely consumed beverage in the world. Green 
tea is different from black tea, that green tea is not fermented. Green tea is an 
important source of flavonoids, namely catechins, which are strong antioxidants. 
As well as, it contains minerals, vitamins, oils and caffeine [1]. There is 
considerable epidemiological evidence that tea drinking lowers the risk of heart 
disease. Researchers believed that daily consuming of green tea may improve 
cardiovascular health, by preventing blood platelets from sticking together and 
improving cholesterol level [2]. Also, green tea may prevent the oxidation of 
LDL-C, which, in turns, can reduce the buildup of plaques in arteries [3]. 
 In addition melatonin is another antioxidant which has significant 
protective actions against cardiac damage, and these actions were apparent by 
reducing molecular damage and cellular loss through antioxidant effects (4). The 
importance of melatonin as an antioxidant depends on several characteristics: its 
lipophilic nature, ability to pass all bio-barriers with ease, and its availability to 
all tissues and cells. It distributes in all cell compartments being especially high 
in the nucleus and mitochondria [5]. Melatonin has also been shown to be an 
efficient protector of DNA [6], protein and lipids in cellular membrane [7] as well 
as antagonist of a number of endogenous and exogenous free radicals attach or 
during cellular processes [8].  
 Cardiovascular pathologies are one of the major causes of morbidity and 
mortality in that could decrease the prevalence of cardiovascular diseases 
(CVDs) continues as an active area of research [9]. Several epidemiological and 
clinical studies have shown that high levels of total cholesterol, triglycerides 
(TGs), LDL-C, apolipoprotein A-I (Apo A-I), and lipoprotein (a) [Lp(a)], and 
low levels of HDL-C and apolipoprotein B( Apo B), are risk factors for CVD, 
among several others [10,11].  According to the oxidative modification hypothesis 
for atherogenesis, reactive oxygen species may contribute to the events leading 
to the inception and progression of atherogenic lesions by promoting oxidation 
of LDL[12]. The most striking changes in atherogenic lesions include 
accumulation of lipids followed by infiltration, activation, and overgrowth of 
cells. In subendothelial space, LDL is oxidatively modified by reactive oxygen 
species produced by activated inflammatory cells, becoming a chemotactic 
factor for circulating monocytes, inhibiting the motility of the resident 
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macrophages, and being much more avidly phagocytosed by macrophages than 
the native LDL. The potential antioxidant bioactivities of both green tea and 
melatonin may, therefore have a crucial role in reducing the risk of 
atherogenesis. Several studies suggest that green and black tea drinking may 
offer a protection for CVD. The protection seems to increase with the volume of 
tea consumed daily [13]. An increase in daily tea drinking of 711 ml was reported 
to reduce the risk of myocardial infarction by 11% [14]. Endothelium-dependent 
vasodilatation, which is known to be impaired in heart disease patients and in 
subjects with high cholesterol levels, was reported to improve significantly after 
drinking tea daily for 4 weeks [15]. Green tea drinking has also been associated 
with lowered serum levels of cholesterol, TGs, and LDL-C, and high serum 
levels of HDL-C [16]. 
 Considering the importance of tea drinking in human dietary habits 
worldwide and the high prevalence of CVD, researchers warranted further 
studies about the actions of tea. Therefore, the aim of the present study to 
evaluate the effects of combination of drinking green tea and melatonin on lipid 
risk factors associated with CVDs. 
 
Materials and Methods 
 Thirty –six male subjects (50-60 years old) with a body mass index 25± 
4.8 kg/m2 were participating in this study. The lipid profile included the 
measurement of total cholesterol, HDL-C, LDL-C, TGs, apolipoprotein A-I, 
apolipoprotein B, and lipoprotein (a). The measurements were performed at the 
beginning of the study, and after 3 weeks of drinking 1 L of water daily, and 
after 4 weeks of drinking 1 L of green tea daily plus 3mg/day melatonin. Tea 
was prepared every day at the same conditions of temperature, time of infusion, 
and concentration. None of the studied individuals presented known clinical, 
biochemical, or hematological manifestations of cardiovascular, hepatic, renal, 
or endocrine disorders. The subjects were not under any lipid-lowering 
medication or under any diet supplementation.  
 Green tea was prepared everyday at the same temperature (70-80ºC), time 
of infusion (2.5 minutes), and concentration (1.75 g of tea leaves for 200ml of 
water). These conditions aimed to prepare a tea with a rich and adequate 
concentration, but also to obtain a pleasure beverage (17). The subjects were 
asked to drink the water during the water period and the tea during the green tea 
period during the day, and asked to maintain their food and drinking habits at 
mealtime. No milk was added to the tea preparations. During green tea period 
the subjects were asked to take melatonin capsule in a dose of 3mg/day at bed 
time once a day. 
 Venous blood samples were collected at rest and fasted for 12 hours. 
After centrifugation, serum aliquots were prepared and stored at -30ºC until 
assayed. The lipid measurements included cholesterol, TGs, HDL-C, LDL-C, 
Apo A-I, Apo B, and Lp (a). Cholesterol and TG were measured by enzymatic –
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colorimetric assays using commercially available kits; HDL-C and LDL-C were 
performed by using direct methods; Apo A-1,Apo B, and Lp(a) were determined 
by immunoturbidimetric assays. 
 Results are expressed as mean ±SD and as median values. To determine 
the differences occurring for each subject during the study, we used a paired 
Student t test whenever the parameters presented. A P value lower than 0.05 was 
considered significant. 
 
Results   
 As shown in table-1, the evaluation of the lipid profile before and after 3 
weeks of drinking 1 L of water daily (basal levels vs water drinking period), no 
effect was observed. When comparing the lipid profile presented after the water 
drinking period with those presented after drinking green tea and melatonin, we 
found a significant reduction in total cholesterol, LDL-C, TGs, Apo B, and Lp 
(a) and a significant increase in HDL-C and in Apo A-I (Table-1).  
 

N= 36 Basal Level 
After 3 Weeks of 

Drinking water 

after 4 weeks of drinking 1 

L of green tea daily plus 

3mg/day melatonin 

Cholesterol 

(mg/dL) 
208.3±36.8   a 210.3±39.1     a 204.0±30.1         b 

HDL-C         

(mg/dL) 
52.2±10.6        a 50.7±9.2         a 59.6±8.7             b 

LDL-C         

(mg/dL) 
136.2±34.3     a 139.5±31.9       a 124.2±29.2         b 

TG                

(mg/dL) 
101.8±51.3     a 102.0±48.6        a 98.8±50.8          b 

Apo A-I        

(mg/dL) 
150.8±38.3     a 149.5±35.7        a 158.6±39.1         b 

Apo B           

(mg/dL) 
92.9±21.3        a 92.3±22.4            a 86.7±19.3           b 

Lp (a)            

(mg/dL) 
17.7±4.7       a 17.1±3.8          a 12.7±9.3             b 

Cholesterol 

/HDL-C 
4.0±1.0              a 4.1±1.0                  a 3.4±1.0               b 

Table 1: Effect of combination of green Tea and Melatonin on Lipid Profile 
(mean ± SD).  

Data were expressed as mean ± SD; n= number of animals; values with non-
identical superscripts (a, b) were considered significantly different (P<0.05) 
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Discussion 
 Tea appears to provide an important source of antioxidants, which seem 
to play a crucial role in several pathologies associated with oxidative stress, such 
as CVD [18]. In the present study, we found that green tea drinking and melatonin 
imposed significant beneficial changes in the lipid profile of subjects. The effect 
of green tea is attributed to a reduction in cholesterol absorption and to an 
increased excretion of biliary acids and cholesterol; another proposed action is 
the inhibition of cholesterol synthesis in the liver [19]. The protective effect of 
green tea has been attributed to its high content of flavonoids [20], particularly in 
catechins, which are strong antioxidants. The antioxidants provided by green tea 
drinking may account for the inhibition in lipid peroxidation chain reactions that 
scavenge nitric and oxygen radical species [21].  
 Previous researches show that green tea lower total cholesterol and raises 
HDL-C in both animals and human. When rats were fed 2.5% green tea leaves 
in their diet showed a drop in total cholesterol, LDL-C, and TGs, as well as, the 
body weight of green tea-fed rats was 10 to 18% lower than that of rats' not 
consuming green tea [22]. 
 Regarding the effects of melatonin on lipid profile parameters relevant to 
the antioxidant activity, it was shown that melatonin has ability to neutralize 
lipid free radicals thus breaking the chain of reactions where by lipid free 
radicals oxidize other fatty acids with reduction in the level of malondialdehyde 
being the product of lipid peroxidation [23]. 
 Our data suggest that green tea drinking and melatonin have beneficial 
effects, which protect against CVD by improving blood lipid profiles. Further 
studies that would examine additional parameters of green tea and melatonin 
consumption are needed.  
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