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Abstract
Background: Tea is a product made up from the leaves and buds of the plant Camellia
sinensis. It is the second most consumed beverage in the world, well ahead of coffee, beer, wine
and carbonated soft drinks. Originating from China, tea has gained the world's taste in the past
2000 years. The economic and social interest of tea is clear, and its consumption is part of many
people daily routine, as an everyday drink and as a therapeutic aid.
Objective: To study the effect of the consumption of green tea on prothrombin time level
among apparently healthy Sudanese volunteers.
Materials and methods: A total of 40 healthy Sudanese volunteers aged 20-45 years were
investigated. 21 of them were females and 19 were males. Each volunteer was instructed to
consume steamed green tea for one month (two cups per day). 2.5 ml venous blood were
collected in 3.2% tri-sodium citrate from each participant before and after the consumption of
green tea. Platelet-poor plasma was prepared and used for measurement of prothrombin time
(PT). Determination of PT was performed by a semi-automated coagulometer (Stago, France).
Results: The mean of pro thrombin time level was found shorter in specimens collected after
green tea consumption than in specimens collected before green tea consumption (14.33 ± 0.96
sec and 14.06 ± 0.90 sec respectively). This difference was statistically significant (p = 0.000).
Also, a statistically significant difference was found between the mean of pro thrombin time
levels in males and females in both pre-and post-green tea consumption (p = 0.000 and 0.005
respectively). As per age incidence, there was no statistically significant difference was found in
males and females (p = 0.09 and 0.06 respectively).
Conclusion: Consumption of green tea twice per day may slightly decrease the level of
prothrombin time among healthy Sudanese volunteers.
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Introduction
Depending on the manufacturing process, teas are classified into three major types: nonfermented green tea (produced by drying and steaming the fresh leaves to inactivate the
polyphenol oxidase enzyme and to form non-oxidation), semi-fermented oolong tea (produced
by subjecting fresh tea leaves to partial fermentation before drying), and fermented black and
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red (Pu-Erh) teas which underwent a post-harvest fermentation stage before drying and
steaming). The fermentation of black tea is due to an oxidation process catalyzed by polyphenol
oxidase, and Pu-Erh tea is attained by using microorganisms1.
McKay and Blumberg reported a per capita mean consumption of tea in the world of 120
milliliter/day. Approximately 76-78% of the tea produced and consumed is black tea, 20-22% is
green tea and less than 2% is oolong tea.
Black tea is consumed principally in Europe, North America, and North Africa (except
Morocco). While green tea is widely drunk in China, Japan, Korea and Morocco. Oolong tea is
popular in China and Taiwan. In USA, the 80% of tea consumed is black ice tea2.
Green tea is prepared without fermentation and heating. The process of fermentation of black tea
leads to the activation of various enzymes and intensive changes in color, aroma, and flavor.
These changes are usually desirable for taste. Since green tea is heated before the process of
fermentation, it is not usually suitable for taste with respect to aroma and flavor.
However, the consumption of steamed green tea has various beneficial pharmacological effects.
Black tea and green tea are powerful sources of flavonoids and other polyphenolic antioxidants,
which have a protective effect in coronary artery disease (CAD)3.
According to the available published reports, tea could be beneficial to human health by
decreasing the incidence of hyperlipidemia, atherosclerosis and antioxidation. Black tea and
green tea are potent sources of flavonoids and other polyphenolic antioxidants, which have a
protective outcome in coronary artery disease.. It was also shown that catechin contained in
green tea prevent the cell proliferation of arterial wall muscle. The protective effects of
flavonoids are not only antioxidant, anti-thrombotic, and anti-inflammatory properties, but they
also add to the rate of the coronary flow velocity reserve4..
Even though drinking tea is one of the most popular Sudanese behavior, but green tea is still
infrequently used for daily consumption by Sudanese population despite their beneficial effect.
Since there is no published data on the beneficial effects of fibrinogen level, this study was
conducted to verify whether green tea has an affect the coagulation profile.

Materials and methods
This was a prospective, interventional study conducted in Khartoum State (Sudan) at the Sudan
University of Science and Technology. during the period from March to May 2018 to evaluate
the effect of green tea consumption on prothrombin time test.
A total of 40 healthy Sudanese volunteers aged 20-45 years were investigated. 21 of them were
females and 19 were males. Each volunteer was instructed to consume steamed green tea for one
month (two cups per day). 2.5 ml venous blood were collected in 3.2% tri-sodium citrate from
each participant before and after the consumption of green tea. Platelet-poor plasma was
prepared and used for the measurement of prothrombin time level and activated partial
thromboplastin time in the pre- and post- consumption blood specimens collected from them.
prothrombin time. Determination of PT were performed by a semi-automated (Coatron M2)
coagulometer (Stago, France).
Data were analyzed using the Statistical Package for Social Sciences (SPSS), version 21.
Independent S-sample t-test was used to compare the mean fibrinogen level before and after
consumption of green tea. A p-value less than 0.05 was considered significant.
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Results
The participants prothrombin time (PT) level before and after green tea consumption was 14.06
(± 0.91) and 14.33 (±0. 96) respectively. This difference was statistically significant (p = 0.000).
As shown in Table (1), the PT levels in both females and males before green tea consumption
was 13.8 (±0.72) and 14.85 (±0.90) respectively. Whereas the mean of PT level in both females
and males after green tea consumption was 13.7 (±0.85) and 14.5 (±0.81) respectively. This
difference was statistically significant (p = 0.005 and p = 0.000) respectively. On comparing the
prothrombin time levels in different age groups, the mean PT level in pre-green tea consumption
specimens among participants aged 20-32 years was 14.0 (±0.80 ) and participants aged 33- 45
years was 14.6 (±1.0). While the mean of prothrombin time of post-green tea consumption
specimens among participants aged 20-32 years was 13.8 (±0.90) and it was 14.3 (±0.88) in
specimens collected from participants aged 33-45 years. This difference showed no significant
difference between these two age groups on pre- and post- consumption specimens (p = 0.09 and
0.06 respectively).
Table (1): Prothrombin time level in pre- and post-consumption specimens
according to gender and age incidence
Parameter
Females
Males
20-32 years
33-45 years

Pre-consumption specimens
Post-consumption specimens
13.80 (± 0.72) sec
13.70 (± 0.85) sec
14.85 (± 0.90) sec
14.50 (± 0.81) sec
14.0 (± 0.80) sec
13.80 (± 0.09) sec
14.60 (± 1.0) sec
14.30 (± 0.88) sec

Discussion
Prothrombin time test is an important test used to evaluate the extrinsic and common pathway of
coagulation, and it is used for monitoring of patients on oral anticoagulation therapy. This study
was carried out to evaluate the effect of green tea consumption (two cups per day) on
prothrombin time level in apparently 40 healthy Sudanese people aged 20-45 years.
In this study the mean of prothrombin time level in post-consumption specimens was found
significantly lower than the mean of pre- consumption specimens. This finding agrees with the
findings of a study conducted in Iran5 to investigate prothrombin time among volunteers after
regular consumption of 4 g/day green tea for one month; and reported a small significant
decrease in prothrombin time level.
Another study conducted in Sudan6 investigated healthy volunteers after regular consumption of
two cups of green tea for one month and reported a small significant decrease in prothrombin
time.
In the present context, there was no statistically significant difference in the mean of
prothrombin time level between males and females. Also, there was no statistically significant
difference on comparing the mean prothrombin time level between two age groups (20-32 and
33-45 years) investigated. A study conducted in India7 to study the effect of green tea on
pharmacodynamics of warfarin drug showed that after regular consumption of green tea for one
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month by patients consuming green tea with warfarin there was a reduction in prothrombin time
level as compared with patients using warfarin alone.
Further studies with different sample sizes, different numbers of cups per day, and different
duration of consumption need to be conducted to evaluate the effect of green tea consumption on
prothrombin time level among patients with known high prothrombin time level.
Conclusion: Consumption of green tea twice per day may slightly decrease the level of
prothrombin time among healthy Sudanese volunteers.
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