Journal of Basrah Resear ches ((Sciences)) Vd. 36, No. 4, 15 Auqust (( 2010))

In vitro study of the effects of green, red, and black tea and coffee extracts
on themammalian intestinal smooth muscle motility(contractions &
relaxations)

Mustafa A.Hussein®, Nawal K .Ibraheem? and Haithem J.Kadhum?®
123Branch of physiology/ College of Medicine/University of Basrah

ISSN 1817- 2695
((Received 24/3/2010, Accepted 27/6/2010))

Abstract:

Tea, is the most consumed drink in the wodceen tea, is a non-fermented tea and it contains
more catechins than black tea. Red tea is gaimioggnition for its free of caffeine, low tannin,daib
contains the antispasmodic principle . On the atide, coffee, is a highly acidic drink and it cins
the highest caffeine, but tea provides only 1/2/3 & much. In the present study we tried to
investigate the effects of green, red, black tehanifee extracts on the mammalian intestinal simoot
muscle motility in an attempt to rationalize soméheir medicinal uses.

Segments of jejunum was isolated from rabibiisstine and submerged in Tyroid's solution which
has the same compositions of extra cellular fldithe rabbit, they were exposed to different volame
and concentrations of green, red, black tea anfbeaxtracts and the response were recorded by a
lever inject ink on a slowly moving drum. Green tead red tea extracts induced a dose-dependent
inhibitions of spontaneous activity of the jejunuhrey induced a significant decrease in the angitu
of jejunal contractions and relaxations (motilityyhile the black tea extract does not show any
noticeable effect on rhythmic spontaneous jejunatility.

On the contrary, coffee extract , inducedgaigicant increase in the amplitude of the spontaise
activity of the jejunum in a dose-dependent manbis study provides a mechanistic basis for the
medicinal uses of tea and coffee.
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Introduction:

Tea, is a product derived from leaf and bud phenolic acids such as chlorogenic acids, caffeic
of the plant Camellia sinensis, which is a acid and flavonols such as kaempferal,
member of theheaceae family [1]. It is one of  myricetin and quercetin[8]. In black tea the
the most widely consumed beverage in thepolymerized catechins are theaflavins and
world today, and its medicinal properties have thearubigins predominate[9]. Tea, whether cold
been widely explored[2]. There are two main or hot contains the same polyphenols [H§o
kinds of tea which are non herbal and herbalit contains the similar caffeine, which is an
tea[3]. Non herbal teas can be further divided alkaloid compound and is one of many
into three basic types: black, green and oolongalkaloids, including Theophylline and
tea[4]. theobromine that occur naturally and in varying

The polyphenols found in tea are more amount in tea leaves and coffee[11]. These
commonly known aflavonoids or catechins [5]. compounds act as stimulant to the cardiac
Black and green teas both contain similar muscle, respiratory system, and the central
amount of flavonoids [6]. The four main nervous system[12]. They also act as a smooth
catechins in the green tea are: muscle relaxant, diuretics and vasodilator[13].
Epigallocatechins-3-gallate (EGCgQg), Rooibos tea, which means red bush tea (also
epigallocatechin(EGC), epicatechin-3- known asaspalathus linearis) is a leguminous
gallate(ECG) and epicatechin(EC) [7]. Green teashrub with needle- like leaves[14]. Its beverage
also contains: Gallic acid artlaer with a characteristic sweet flavor, is rich in
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volatile compounds, minerals, ascorbic acid andcoffee  modulate  glucose  uptake  and
it is caffeine free[15]. gastrointestinal hormones[18].
Other than tea, coffee is a highly acidic drink Aim of the study:
and it's second only to petroleum as the world The present study was conducted to
most widely traded[16]. It belongs to the plants investigate the effects of green, red, and black
of the family rubiacee. On average, coffee teas and coffee extracts on the mammalian
contains more caffeine, but tea provides only 1/2intestinal smooth muscle motility
to 1/3 as much[17]. The chlorogenic acids in (contractions&relaxations), in an attempt to
rationalize some of their medicinal uses.

Materialsand Methods:
1: Preparations of plant materials: adjustable electric heater. The central vessel is
Tea and coffee, were purchased from thefilled with Tyroid's solution. A hollow glass

markets in Basrah as dried leaves. 250mg oftube end with a hook that can be lowered to the
each green, red, and black tea and coffee, wereentral vessel. The animals were scarified and
dissolved in 100ml of hot distilled water for the small intestine removed gently and cut off
15min with shaking. The obtained extract was into pieces of about 3cm long and threaded by
filtered to obtain a concentration of 2.5mg/ml, needle through all the coats near one end from

and stored at 3Quntil the experiments. the inside to the outside.
The movements of the piece were recorded by
2: Animals: ink writing lever on a slowly revolving drum.

Animals (rabbits) were brought from the After that 1ml of green tea extract was added to
markets. A total of fifteen male rabbits, the central vessel, the effect of green tea axtrac
weighing (1000-1500 gm), aged (18-24months) on intestinal contraction and relaxation was
were used in this experiments. Animals are recorded by the lever on the drum. Then the
housed in 3 groups of ( 5 animals in each group)central vessel was washed and the piece was
under a standard control (free access to food andemoved to start with a new one, and  Tyroid's

water). solution was added with a new extract (black,
green, red tea and coffee) in (Iml) and (2ml)
3:Apparatus and procedure: respectively, then each result was recorded on

Research tissue bath (Harvard) was used, ithe drum to compared with control
contains central vessel of 100ml size, enclosedresults(contraction and relaxation of mammalian
within a water jacket which is kept at 376y intestinal muscles)[19].

Table (1) the effect of water extract of (green, red, black tea and coffee ) on contraction
and relaxation of mammalian intestinal muscle.

Substance Volume Amplitude of contraction and relaxatiof
(mm)
D.W. 1mL 10 +1.83
2mL 10 +1.83
Green tea 1mL(2.5mg/mL) 8 £1.97
2mL (5mg/mL) 4% 0.77
Red tea 1mL(2.5mg/mL) 7+1.43
2mL(5mg/mL) 3 +0.65
Black tea 1mL(2.5mg/mL) 10+1.83
2mL(5mg/mL) 10+1.83
Coffee 1mL(2.5mg/mL) 12+1.49
2mL(5mg/mL) 16" +1.21

Isignificant decrease (p< 0.01) in (RLSD)
"Tsignificant decrease (p< 0.01) in (RLSD)
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Data Analysis:-daa were expressed asan + significant effect considered when the p value
S.D, differences between control and tests <0.01.
groups were analyzed using SPSS 9 version,

Results and Discussion :

The segments of the jejunum that submergedeffect [21]. Regarding Rooibos tea extract which
in Tyroid's solution which has the same has been widely used for abdominal spasm and
compositions of extra cellular fluid of the rabbit, diarrhea[22], it possesses a combination of
showed a spontaneous, rhythmic contraction-dominant K(ATP) channel activation and weak
relaxation movements of the jejunal smooth Ca™ channels antagonist mechanisms and hence
muscle after the administration of 1ml and 2ml justifies its use in hyperactive gastrointestinal
of distilled water and it represents the control disorders[23]. The effect of black tea extract on
amplitude record. Green tea and red tea extractgastrointestinal system has been studied and it
induced a dose-dependent inhibitions of theyields a conflicting results. Some studies
spontaneous rhythmic activity of the jejunum, indicated that the extract of black tea
moreover, they induced a significadécrease significantly accelerated the gastrointestinal
(P<0.01) in the amplitude of jejunal contractions transit in mice [24]. These finding suggest a
and relaxations, while the black tea extract doescholinergic involvement and a partial role of
not show any noticeable effect on the prostaglandin and nitric oxide, also, the role of
spontaneous jejunal activity. On the contrary, black tea polyphenols (thearubigins) fraction in
coffee extract induced a significaimicrease in the mechanism of action of black tea extract on
the amplitude of jejunal spontaneous rhythmic jejunum motility[25], while other studies,
activity (P<0.01) in a dose-dependent manor. demonstrated that the black tea extract having an
The green and red tea extracts show ananti diarrhoeal activity, thus indicating a role of
antispasmodic properties. They significantly opioid system in the anti-diarrheal activity of the
decrease the jejunum motility (P<0.01) in a extract [26]. In the present study we donot find
dose-dependent manner, that is reverselyany noticeable effect of black tea extract on
correlated to their volumes and concentrations. jejunal motility. while, coffee, revealed a
These findings were supported by the resultssignificant increase (P< 0.01) in the intestinal
from previous studies, suggested that motility in a dose- dependent manor, that is
epigallocatechins-3-gallate (EGCg) that is directly correlated to its volumes and
presented in human diet and originates mainlyconcentrations. It is demonstrated in previous
from tea leaves, induced a dose-dependentstudies that coffee stimulate gastrin release and
inhibition of spontaneous activity in the gastric acid secreation[27]. Also drinking coffee
jejunum[20]. Also(EGCg) induced a decrease in can stimulate a motor response of the distal
the amplitude and frequency of jejunal colon and perceived to soften stools in normal
contraction, moreover, the rythmicity of people[28]. Moreover, ferulic acid that is
spontaneous activity was altered in the presencepresented in coffee extract significantly
of (EGCQ), so it inhibits the motility of jejunum accelerated the gastrointestinal transit and
by direct action on smooth muscle cells where agastric emptying in rats in a dose- dependent
guanylate-cyclase-dependent mechanism may benanor[29]. This effect may help to improve
partly involved [6]. Although green tea has not gastrointestinal symptoms such as abdominal
been officially recognized as a medicinal agent, discomfort and also may protect against emesis.
but it is known to be effective against diarrhea However, those with constipation may seek
due to the presence tdnnin, which decreases coffee as a relief for their symptoms because of
intestinal activity and exerts an anti-diarrhoeal its laxative effect[16].
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Conclusion:

The green and red tea extracts induced an a dose-dependent manor, while the black tea
significant  dose-dependent Inhibition of extract dose not show any noticeable effect on
contractions and relaxations of the jejunal spontaneous jejunal activity. The tea extract that
smooth muscle , on the contrary, coffee extract ,reduce intestinal contraction has a potential use

shows a significant increase of jejunal motility in diarrhea.
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