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ABSTRACT

Objectives: In many previous studies, green tea has been shown to prevent and treat type 2 diabetes16-18.. Some
controversial results have also been noticed in few studies. Primary objective of the present study was to determine
the effect of green tea polyphenols on glycaemic control among the patient with type 2 diabetes.

Background: Conflicting data exists according to previous studies about green tea that it might have a positive
effect on the glycaemic control in patients with diabetes mellitus type 2. The aim of the present study was to give
evidence whether a crude extract of green tea improves glycated haemoglobin A1C (HbA1C) and fasting plasma
glucose in patients with type 2 diabetes.

Study Design: Study was prospective, interventional and randomized.

Place and Duration of Study: This study was conducted at the Department of IMBB (Molecular Biology),
University of Lahore from April 2007 to June 2007.

Materials and Methods: A total of 60 patients, 20 with diagnosed diabetes mellitus type 2 taking oral anti-diabetics
and 20 diabetic individuals who were not taking any hypoglycemic drug, of either sex were randomly assigned to
take green tea extract twice a day, at the dose of 15 gram, for 3 months. A group of 20 healthy subjects was also
enrolled in the study.

Results: A very significant difference between the pre- and post-intervention fasting plasma glucose level was
observed in both the groups of diabetic patients while no significant difference was seen regarding HbA1C level.
Significant changes were not observed in either of the parameters in healthy individuals, as was expected throughout
the study. No adverse effects were observed in any of the three groups.

Conclusions: The green tea extract seems to have a moderate effect in reducing fasting plasma glucose
concentrations in diabetic patients with poor glycaemic control.
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INTRODUCTION

One of the deadliest diseases ever known, Diabetes
Mellitus, has also been one of the most silent.

The subcontinent currently has 47 million people with
diabetes that will grow to 80 million by the year 2025%.
Despite the advances in the treatment, incidence of
diabetes is not falling down. Herbs have been used for
food and medicinal purposes for centuries?. Increasing
dissatisfaction over undesirable side effects and the cost
of conventional medicines, has led people choose some
alternative mode of treatment. Amongst these, tea is the
most commonly used beverage, second after water, first
cultivated by China and India, with a lot of health
benefits®. Green tea has been shown to lower high

polyphenols and the healthful properties of GT are
largely attributed to these compounds!4. It contains a
variety of polyphenols, including flavanols, flavandiols,
flavanoids and phenolic acids. Polyphenols may
account for up to 30% of the dry weight and they give
GT a somewhat bitter flavour. Most of the GT
polyphenols are flavonols, commonly known as
catechins. Some major GT catechins are,
Epigallacatechin Gallate (EGCG) 60%,
Epigallocatechin (EGC) 20%, Epicatechin Gallate
(ECG) 13%, Epicatechin (EC) 6% and Gallocatechin
(GC) 2%*®. Green tea is commonly sold as rolled dried
leaves usually taken as brewed in hot water.

MATERIALS AND METHODS

serum cholesterol level*5, treating periodontal
diseases’, improving osteoporosis®, and as a strong anti-
oxidative, anti-mutagenic and anti-carcinogenic agent
in many types of cancers %12,

All tea plants belong to same species, sinensis and all
teas, black, green, oolong belong to same plant,
camellia sinensis'®. The difference between the teas is
in their processing. Green tea is prepared in such a way
as to preclude the oxidation of green leaf polyphenols.
The unfermented GT leaves contain the highest
concentration of powerful antioxidants called

Study was prospective, interventional and randomized.
Seventy subjects were approached from friends,
immediate families and private clinics. Sixty out of
them were enrolled and placed in three groups A, B and
C; each containing 20 individuals each.

Group A: Healthy individuals.

Group B: Diabetic patients who were on oral
hypoglycemic drugs.

Group C: Diabetics who were not taking any
medication.
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Inclusion Criteria: Healthy volunteers and non-
complicated diabetic patients of either sex were
included.

Exclusion Criteria: Women with menorrhagia and
individuals taking anticoagulant therapy were not
included?®.

Study was planned to be done primarily in TUOL. All
the individuals were explained about the study and
written consent was taken. A clinical questionnaire was
filled for each subject to get a full account of present
and past illness, family and drug history, their dietary
habits and physical activity (Table 1).

Dosage: Crude extract of two tea bags, twice a day
(150mg/kg body wt) was planned to give for three
months. Brewing method was explained to the
participants.

RESULTS

Twelve hour fasting blood sugar levels and HbA1C
were estimated at day one. Then fortnightly their blood
sugar levels were taken and physical condition was
assessed to see any adverse effect. At the end of study
again sugar levels and the level of HbA1C were
repeated.

Blood sugar estimations were carried out by enzyme
oxidase method (GOD-PAP method) ?° using Apel PD-
303 (Japan) UV spectrophotometer. A1C levels were
done from a private lab.

Statistical data thus collected was subjected to paired
student t-test analysis. The difference was considered
significant when P<0.01(Table 2).

Table No.1: Basic Characteristics of Study

in group of diabetic who were already on
hypoglycaemic drugs. A very significant reduction
in FBS observed in patients who were not taking
any medication (from 181+/- 51 to 131 +/-34
P<0.01). Results in healthy individuals were not
significant (from 89+/-7 to 84+/- 8 with P<0.01).
Final levels of A1C were not significant in any of
the three i.e., from 7.8 +/- 0.9 to 7.6 +/- 1.2 in
group C; 8.4+/1.6 to 8.3+/-1.5 (P=0.34) in group B
while 6.1+/-0.6 from 6.0+/-1.2, (P=0.00) in
group A.

Table No.2: Study Variables

A B C
Fasting Blood Sugar 89+/-7 181+/-51 142+/-16
at baseline (mg/dl)
Fasting Blood Sugar | 84+/-8 | 131+/-34** | 126+/-16*
post intervention
HbA1C baseline 6.1+/0.6 8.2+/-1.6 | 7.8+/-0.9
(%)
HbALC post 6.0+/-1.2 | 83+/-15 7.6+/1.2
intervention

Population
Groups of A B C
Subjects:
N 18 16 17
Gender Male 5 4 3
Female 13 12 14
Family Yes 6 10 11
history  of | No 12 6 6
diabetes
Family Yes 7 6 8
history  of | No 11 10 9
hypertension
Hypertension | Yes 0 13 12
No 18 3 5
Diabetes nil 8.8+/-5.2 | 4.3+/-
(year) 2.6
Age (year) 20.5+/- | 54.76+/- | 53.1+/-
35 7.6 11.9

Data are means+/-SD or n (%)

Group A: Healthy Individuals

Group B: Diabetics without any medication
Group C: Diabetics on medication

Relative to initial concentrations, modest effects
on blood sugar levels were seen in diabetic
individuals (from 142+/- 20 to 126+/-16 P<0.01)

Data are means +/- SD

Values of blood sugar levels have been rounded up.
** significant from baseline P<0.001

* significant from baseline P<0.01

DISCUSSION

Green tea has been used in Asian countries since ages
for the treatment of various ailments. Its inverse
relationship with blood glucose levels has been studied
extensively in animals and in humans. To our
knowledge this was the first study to evaluate the effect
of green tea on glycemic control in type 2 diabetes in
Pakistan. Similar study has been done to show the
effect of green tea on fasting glucose level but not on
A1C by the writer herself?X. Our recent results are in
consistence with the results of Todd A MacKenzie, who
showed a significant reduction of fasting blood glucose
but no effect on the HbA1C in 3 months period after the
treatment with green tea polyphenols on the diabetic
patient who were already taking hypoglycaemic
drugs?.

Hiroshi et al, also have shown the effect of green tea
extract in diabetic mice after administering various
doses (30, 150, 300mg/kg) 2. There was mild lowering
of FBS at 150mg/ kg, while significant lowering of FBS
seen on 300mg/kg. No elevation of serum insulin
levels was observed by them during the decrease in
blood sugar level. All the studies done previously, have
shown reduction in FBG while poor control on
glycaemia with HbA1C which means maintaining only
FBS does not rule out the possibility of developing
diabetic complications. Hosoda et al. gave similar
results on FBS level in diabetics with oolong tea but
they did not measure A1C?. The reported benefits of
green tea on FBS but negligible effect on HbA1C can
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best be explained by the relatively small contribution of
green tea on random glucose levels.

This study had several limitations. It is possible, but
unlikely, that subjects might be taking inadequate dose
of GTP, as they were not on strict observation. The
dose given twice a day perhaps was not sufficient to
maintain the therapeutic level throughout 24 hours
period, to achieve good glycaemic control. The dose
could have been made more frequent to achieve a good
therapeutic level

It is also possible that 90 days duration is not enough
periods to maintain 120-day lifespan of red blood cells
showing false-negative results. Although, we believe
those 90 days is a sufficient time to show a positive
effect. However Todd A MacKenzie recommended the
regular intake of green tea on an account of its other
health benefits, but evidence that it improves glycemic
control, is limited and conflicting.

In summary, this study provides evidence that Green
Tea is not effective in improving glycaemic control in
type 2 diabetes. Consistent with other recent researches,
our failure to demonstrate any effect on Hb ALC,
introduces significant doubt regarding the efficacy of
green tea in diabetic subjects.

CONCLUSION

The green tea extract seems to have a moderate effect in
reducing fasting plasma glucose concentrations in
diabetic patients with poor glycaemic control.
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