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green tea, or black tea and fasting blood glucose, cholesterol, blood
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2 diabetic patient. Our study included 396 Libyan diabetic patients
(292 females and 104 males) with mean age of 49+17 years from
Tripoli center of diabetes. This study performed during a period of 2
years. We also included control patients who were coffee or tea non
consumer type2 diabetics. The results of this study showed that as the
amount of daily consumed coffee, green tea, and black tea increases
there is a marked decrease in fasting blood glucose of type 2 diabetics.
In addition, a habitual green tea consumption strongly reduces blood
cholesterol, blood pressure and BMI while black tea has weaker effect.
In contrast, coffee consumption significantly increases blood
cholesterol, BMI and blood pressure of diabetics at higher doses.
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Introduction:-

Black tea and green tea are made from the leaves of the plant Camellia Sinesis[1].Black tea beverage differs in
composition from green tea in that most of the flavanols and the other phenolic materials are converted to the
oxidized forms known as theaflavins and thearubigins [2]. Flavanols and catechines are a group of polyphenols
called flavonoids.It has been shown that tea's protective benefits are linked to the antioxidant property of this group
of compounds. Epigallocatechingallate (EGCG) is found in the highest concentration in green tea and it is well
researched catechins[3]. In addition, caffeine, aluminium and manganese have been reported to be present at small
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concentrations in both types of tea. The remaining compounds consist of partially soluble proteins, polysaccarids,
lignin and sugars[1].

Many ingredients in Arabic coffee have been intensively studied and correlated to the health benefits of coffee
drinking such as chlorogenic acid and caffeine[4].

Type 2 diabetes mellitus is the most common endocrine disorder worldwidecharacterized by hyperglycemia[5]. It is
chronic condition in which cells fail to use insulin properly, sometimes combined with insulin resistance. AWHO
criterion for the diagnosis of diabetes is fasting blood glucose of more than 126 mg/dl or random blood glucose of
more than 200 mg/dI[6]. Obesity and type 2 diabetes are tightly associated diseases because obesity can lead to
insulin resistance[7]. The proportions of people with these two health problems have recently reaching epidemic
levels in Asia[8]. There is strong positive association between overall obesity as measured by Body Mass Index
(BMI), blood cholesterol, blood pressure and diabetes[9]. The prevalence of diabetes in Libya is very
high[10].Patient’s Lifestyle such as habitual consumption of certain meals and beverages plays major role in the
development of diabetes[11]. Since black and green tea and coffee are traditional beverages that are daily consumed
by many Libyans and some studies suggest that these beverages can modulate many biochemical parameters in the
blood such as cholesterol level and blood glucose[12,13], we investigated here the effects of habitual intake of
certain amounts of these beverages over a period of more than 2 years among Libyan diabetics. Libyans are
generally conduct similar method in their preparation of these beverages. In Libya, there are a special well known
cups usually used for tea drinking which can hold till 20 ml of tea either black or green. Arabic coffee traditionally
served in a special cup holding about 30 ml.Preparation of either green or black tea and coffee is done according to
traditional Libyan method.

Materials and Methods:-

Study design:

A random population sample of 396 diabetic patients included 292 women and 104 men mean age was 49+ 14
years, took part in a screening study performed at the Tripoli center of Diabetes.We included only cases that habited
to daily consume only one of the beverages since 2 years ago or more. Additional control sample of 100 diabetic
patients was considered in our study, they were coffee and tea non- consumer diabetics. Type 1 diabetics are not
included in this study. We have also investigated 100 normal subjects who were non-diabetics in the same age range
and do not usually consume coffee or tea as non-diabetic control sample.

Measurement of BMI:
We recorded the weight (kg) and length (m?) to calculate BMI using the formula (BMI) = Weight (kg) / height(m?).
WHO criterionfor diagnosis of obesity is BMI of more than 29 kg/m?[9].

Measurement of fasting serum glucose:

Fasting serum glucose (FBG) was analyzed with a standard glucokinase method usingcommercial reagent kits from
Analyticon® Biotechnologies AG[14].Glucokinase catalyzes the oxidation of glucose to gluconic acid with
formation of hydrogen peroxide which detected using phenol-aminophenazone in the presence of peroxidase. The
assay procedures performed according to kit instructions. Normal fasting serum glucose is 70-110 mg/dl [15].

Measurement of blood cholesterol:

Fasting blood cholesterol was determined after enzymatic hydrolysis and oxidation according to the kit instructions
from Randox Labs® UK at 500nm. Patients were asked to don't eat or drink anything other than water for 9 to 12
hours before the blood sample is taken[16].

Measurement of blood pressure:

Blood pressure was measured twice on the left arm while the participants were in a supine position. The mean of the
two blood pressure measurements was used in the analysis. The systolic and diastolic blood pressures were
measured using a Boso Oscillomat (Bosch & Sohn, Jungingen, Germany).

Statistical analysis:

The data was represented as mean + SD. To test the significance differences, we compare the mean of each group of
data with that of the mean obtained for the corresponding control sample of coffee or tea non-consumer diabetic
patients. The data was analyzed statistically using paired student t test by Sigma Plot 2 Programm [17]. (* indicates
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a statistically significant difference where P<0.05, ** indicates a statistically significant difference where P<0.001.
(ns) means no significant difference is observed.

Results:-
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Figure 1:-The effects of different amounts of coffee or tea habitually consumed on fasting blood glucose of
diabetics

Mean of FBG of control diabetic patients who do not habitually consume tea or coffee is represented by yellow
column. The orange column represents the mean FBG of control sample for non-diabetics who usually do not
consume tea or coffee. The violet column represents the mean of FBG for diabetics who habitually consume only
coffee. The red column represents the mean FBG of diabetics who habitually consume only black tea. The green
column represents the mean FBG of diabetics who habitually consume only green tea.

Figure 1show the levels of mean fasting blood glucose (FBG) in diabetic patients with relation to number of cups
that are habitually consumed per day since at least twoyears ago of coffee, black, or green teaand we included a
result of FBG for non-diabetic control sample who do not habitually drink these drinks (control Nd) as well as
control sample represent mean of FBG in diabetics who are not habitat to drink these drinks regularly. As expected,
we observed a marked difference between FBG of diabetics who were coffee or tea non consumers (control) and
diabetics who were heavy coffee or tea consumers (drink more than 4 cups per day).The mean FBG of type 2
diabetics is lower in those persons who consumed 4 cups per day than who consumed one or two cups only. We also
observed that FBG in type 2 diabetics is reduced by consuming increased amount of tea in a dose dependent manner.
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Figure 2:-The effects of different amounts of coffee or tea of daily intake on BMI

Mean of body mass index (BMI) of control diabetic patients who do not habitually consume tea or coffee is
represented by yellow column. The orange column represents the mean BMI of control sample for non-diabetics
(Nd) who habitually do not consume tea or coffee. The violet column represents the mean of BMI for diabetics who
habitually consume only coffee. The red column represents the mean BMI of diabetics who habitually consume only
black tea. The green column represents the mean BMI of diabetics who habitually consume only green tea.

Figure 2 shows that mean of BMI is markedly reduced in diabetics who usually consume 4 cups of tea per day in
comparison to those diabetics who do not drink tea in a regular manner, the effect of coffee drinking on BMI is
seemly weaker. We observed that diabetics who are consuming coffee have a less significant lower BMI than those
consuming green tea. Increased daily green tea intake rather than black tea was associated with more significant
lower BMI of diabetics.
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Figure 3:-The effects of different amounts of coffee or tea daily intake on blood cholesterol.
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Mean of blood cholesterol of control diabetic patients who do not habitually consume tea or coffee is represented by
yellow column. The orange column represents the mean blood cholesterol of control sample for non-diabetics (Nd)
who habitually do not consume tea or coffee. The violet column represents the mean of blood cholesterol for
diabetics who habitually consume only coffee. The red column represents the mean blood cholesterol of diabetics
who habitually consume only black tea. The green column represents the mean blood cholesterol of diabetics who
habitually consume only green tea.

Figure 3 shows that mean of blood cholesterol is markedly decreased in diabetics who consume more than 3 cups of
green tea or black tea daily whereas coffee lead to increased cholesterol level markedly as compared to those
diabetics who do not usually consume coffee or tea.
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Figure 4:- Systolic blood pressure of diabetics according to the habitual daily intake of coffee or tea.

Mean of systolic blood pressureof control diabetic patients who do not habitually consume tea or coffee is
represented by yellow column. The orange column represents the mean systolic blood pressure of control sample for
non-diabetics (Nd) who habitually do not consume tea or coffee. The violet column represents the mean of systolic
blood pressure for diabetics who habitually consume only coffee. The red column represents the mean systolic blood
pressure of diabetics who habitually consume only black tea. The green column represents the mean systolic blood
pressure of diabetics who habitually consume only green tea.

We observed a significant dose-depended increase of coffee on systolic blood pressure in those patients consuming
coffee and not tea daily (figure 4). We noticed powerful lowering effect of green tea at a dose of more than 4 cups
daily on systolic blood pressure, whereas coffee intake at increasing amounts significantly increases systolic blood
pressure of diabetics. Drinking similar amounts of black tea daily led to weaker change in blood pressure.

Disscusion:-

Both coffee and tea are good source of caffeine which may affect glucose tolerance [18]. It has been found that
habitual drink of coffee or tea is associated with decline of blood glucose level in diabetics [19]. The blood glucose
lowering effect of coffee seen in type 2 diabetics might be due to the fact that chlorogenic acid in coffee reduces
glucose absorption, and inhibits hydrolysis of glucose-6-phosphate and thus reduce glucose output in the liver[20].
Moreover, coffee is rich in magnesium, which improves insulin sensitivity and secretion[21]. The effects of green
tea and black tea on blood glucose level are not clear. Black tea and green tea extracts have found to produce no
effects on blood glucose in type 2 obese diabetics[22]. Our observation (figure 1) is in line with that study in Japan
which showed that high consumption of green tea (six or more cups per day) lowered the risk of developing type 2
diabetes by 33%[23].Obesity and type 2 diabetes are closely linked metabolic diseases. We have shown previously
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that the majority of Libyan diabetic females suffer from obesity and the majority of male patients belong to the
category overweight as measured by BMI according to WHO classification of body weight[24]. It’s known that
elevated blood lipids enhance insulin resistance in obese patients[25]. It has been found that cholesterol raising
effects of unfiltered coffee (as used in this study) could be due to the diterpenes cafestol and kahweol which lead to
increased LDL and triglycerides also [26,27]. In consistence with our results, green tea catechins could inhibit key
enzymes involved in lipid biosynthesis resulting in the reduction of body weight [28]. In addition, theaflavin-3-
gallate, a theaflavin derivative found in tea has been shown to reduce cholesterol absorption [29,30].Consistently,
our results show that diabetic patients who habitually drinkgreen tea have lower BMI and blood cholesterol as
compared to those who habitually drink coffee (figure 2 and figure 3). Moreover, we observed a marked increase in
the systolic blood pressure in those patient consuming coffee daily(figure 4).Elevated blood pressure may predate
type 2 diabetes [30,31]. The increase in blood pressure due to coffee consumption might be due to its high content of
caffeine which has been found to increase blood pressureand heart rate[32,33]. In contrast, we observed a
significant decrease in systolic blood pressure in a dose-dependent manner in diabetics who consume green tea
daily. However, drinking black tea has no significant effects on blood pressure.

Conclusion:-

From these results we can conclude that increased daily consumption of green tea rather than coffee or black tea
may be helpful for diabetics. Although, increased daily intake of coffee significantly reduces fasting blood glucose
of diabetics it leads to increased blood cholesterol as well as BMI and systolic blood pressure. Black tea intake by
diabetics has weaker effects on these biochemical parameters than green tea.

Acknowledgement:-
Our gratitude goes to Iben- Anafeescenter for diabetes in Tripoli-Libya for giving us an opportunity to conduct this
study.

References:-

1. Youngmok K, Jeong C, Stephen T, Talcott J, Kevin L. Changes in antioxidant phytochemicals and volatile
composition of Camellia sinesis by oxidation during tea fermentation. J Food Chemistry 2011;129:1331-1342.

2. Del Rio D, Stewart A, Mullen W, Burns J, Lean M , Brighenti F, Crozier A. HPLC-MSn Analysis of phenolic
compounds and purine alkaloids in green and black tea. Journal of Agricultural and Food Chemistry
2004;52(10):2807-28015.

3. Pietta G, Simonetti P, Gardana C, Brusamolino A, Morazzoni P, Bombardelli E. Catechin metabolites after
intake of green tea infusions. BioFactors 1998;8:1-2.

4. Clifford M. Chlorogenic acid and other cinnamates: nature,occurence, dietary burden, absorption and
metabolism. J Sci Food Agric2000;80:1033-1043.

5. Hackett EA, Thomas MS. Clinical pharmacy and therapeutics: Diabetes mellitius, 4™ edn., Roger walker cate
whittlesea; volume 44;629,2003.

6. World Health Organization, International Diabetes Federation. Definition and diagnosis of diabetes mellitus and
intermediate hyperglycaemia: report of a WHO/IDF consultation. Geneva: World Health Organization 2006.

7. Khan SE, Hull RL, Utzschneider KM. Mechanisms linking obesity to insulin resistance and type 2 diabetes.
Nature 2006;444(7121):840-846.

8. Yoon H, Lee H, Kim JW, Cho H, Choi YH, Ko H, Zimmet P, Son Y. Epidemic obesity and type 2 diabetes in
Asia. Lancet 2006;368:1681-1688.

9. Cohen DH, LeRoith D. Obesity, type 2 diabetes, and cancer: the insulin and IGF connection. Endocrine-Related
Cancer 2012;19(5):27-45.

10.Eltobi A. Libya has the highst prevalence of diabetes mellitus type 2 in North Africa and in the Arab world.
Endocrine Abstracts 2009;19:138.

11.Hu F, Manson J, Stampfer M et al. Diet, lifestyle, and the risk of type 2 diabetes mellitus in women. N Engl J
Med2001;345:790-797.

12.Wu C, Lu F, Chang C, Chang T, Wang R, Chang C. Relationship among habitual tea consumption, percent body
fat, and body fat distribution. Obes Res 2003;11:1088-1095.

13.Bak A, Grobbee D. The effect on serum cholesterol levels of coffee brewed by filtering or boiling. N Engl J Med
1989;321:1432-1437.

14.Kaplan L, Glucose . Kaplan A . Quantitative determination of glucose level in serum. Cli Chem The C.V. Mosby
co .St Louis.Toronto Princeton 1984;1032-1036

493



ISSN: 2320-5407 Int. J. Adv. Res. 8(12), 488-494

15. Trinder P. determination of glucose level in serum. Ann Clinbiochem 1969;6: 24-33.

16. Allain C, Poon L, Chan C, Richmond W, Fu P. Enzymatic determination16 of total serum cholesterol. Cli Chem
1974;20:470-475.

17.Snedecor G, Cochran W. Statistical Methods, edn. 6, Oxford & IBH Publishing Co, New Delhi, 1967:45-83.

18.Park S, Jang J, Hong S. Long-term consumption of caffeine improves glucose homeostasis by enhancing
insulinotropic action through islet insulin/insulin-like growth factor 1 signaling in diabetic rats. Metabolism
2007;56:599-607.

19.Lindstrém J,llanne-Parikka P,Peltonen M,Aunola S,Eriksson JG,Hemi6 K,et
al.FinnishDiabetesPreventionStudyGroup. Sustained reduction in the incidence of type 2 diabetes by lifestyle
intervention: follow-up of the Finnish Diabetes Prevention Study. Lancet 2006;368:1673-1679.

20.Arion W, Canfield W, Ramos F. Chlorogenic acid and hydroxynitrobenzaldehyde: new inhibitors of hepatic
glucose 6-phosphatase. Arch Biochem Biophys1997;339:315-322.

21.Barbagallo M, Dominguez L. Magnesium metabolism in type 2 diabetes mellitus, metabolic syndrome and
insulin resistance. Arch Biochem Biophys 2007;458:40-47.

22.Mackenzie T, Leary L, Brooks W. The effect of an extract of green and black tea on glucose control in adults
with type 2 diabetes mellitus: double-blind randomized study. Metabolism 2007;56:1340-1344.

23.Hsu H, Liao L, Lin C, Tsai H, Huang J, Chou P. Does supplementation with green tea extract improve insulin
resistance in obese type 2 diabetics? A randomized, double-blind and placebo-controlled clinical trial. Altern
Med Rev 2011;16:157-163.

24.Walli R, Almosrati R, Zaied A, Elshummakhi F, Bredae E, Shalaka, O. Relationship between coffee and tea
consumption and type 2 diabetes mellitus among Libyan adults. IJPRR 2015;4(5):34-39.

25.Qatanani M and LazaM. Mechanisms of obesity-associated insulin resistance: many choices on the menu. Genes
Dev.2007;21(12):1443-1455.

26.Mensink R, Lebbink W, Lobbezoo I, Weusten-Van der Wouw M, Zock P, Katan M. Diterpene composition of
oils from Arabica and Robusta coffee beans and their effects on serum lipids in man. J Intern Med 1995;237:543-
50.

27.Van Dam R, Hu F. Coffee consumption and risk of type 2 diabetes: a systematic review. J Am Med Assoc
2005;294:97-104.

28.Zheng X, Xu 'Y, Li S, Liu X, Hui R, and Haung X. Green tea intake lowers fasting serum and LDL cholesterol in
adults: a meta-analysis of 14 randomized controlled trials 1-4. Am J Clinnutr 2011:10.

29.Vermeer M, Mulder T, Molhuizen H. Theaflavins from black tea, especially theaflavin-3-gallate, reduce the
incorporation of cholesterol into mixed micelles. J. Agric. Food Chem. 2008;56(24):12031-12036.

30.Stolk P, van Splunder P, Schouten S, Witteman C, Hofman A, Grobbee E. High blood pressure and the incidence
of non-insulin dependent diabetes mellitus: findings in an 11.5 year follow-up study in the Netherlands. Eur J
Epidemiol1993;9:134-139

31.Meisinger C, Doring A, Heier M. Blood pressure and risk of type 2 diabetes mellitus in men and women from
the general population: the monitoring trends and determinants on cardiovascular diseases/cooperative health
research in the region of Augsburg cohort study. J Hypertens2008;26:1809-1815.

32.Winkelmayer C, Stampfer J, Willett C, Curhan C. Habitual caffeine intake and the risk of hypertension in
women. J Am Med Assoc2005;294:2330-2335.

33.Lane D, Pieper F, Phillips-Bute G, Bryant E, Kuhn M. Caffeine affects cardiovascular and neuroendocrine
activation at work and home. Psychosom Med2002;64: 595-603.

494


http://www.ncbi.nlm.nih.gov/pubmed/?term=Lindstr%C3%B6m%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17098085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ilanne-Parikka%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17098085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peltonen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17098085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aunola%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17098085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eriksson%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=17098085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hemi%C3%B6%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17098085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Finnish%20Diabetes%20Prevention%20Study%20Group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mechanisms+of+obesity-associated+insulin+resistance%3A+many+choices+on+the+menu
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mechanisms+of+obesity-associated+insulin+resistance%3A+many+choices+on+the+menu
http://pubs.acs.org/doi/abs/10.1021/jf8022035
http://pubs.acs.org/doi/abs/10.1021/jf8022035

