Effect of Aqueous Extract of Garcinia Kola
Seed on Isolated Rabbit Ileum
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ABSTRACT

OBJECTIVE: Garcinia kola seed has been used locally for the treatment of many
different disorders including gastrointestinal disorders like diarrhea, but its precise

mechanism of action is not well investigated, In this study the effect of aqueous extract of
Garcinia kola seed was studied on smooth muscle preparation in vitro.

METHODS: Fresh Garcinia Kola seeds were used in this study, Two different concentrations
of the extract were prepared (10mg/ml and 15mg/ml) and their volumes were varied. After
about 24 hrs of fasting, each Rabbit was then euthanized, The abdomen was immediately
opened using forceps (laparatomy) and the Rubbit’s ileum about 2-3em in length were excised
and washed with tyrode solution in a petri-dish. One end of the segment of the ileum was
attached to an isotonic transducer (type F-60), the segment was passively viewed and recorded
Jor further analysis on a 4-channel physiograph (type PMP-4B). The results were expressed as



mean + Standard Deviation. The differences between the nieans were analyzed using the
independent Student t-test. The result was considered significant at P<0.05.

RESULTS: The extract showed a dose dependent response with lower volumes of 0.1, 0.2, 0.4
and 0.6mls of 10mg/ml showing insignificant decrease in strength of contraction with the P-
values (0.266, 0.230, 0.309 and 0.272) respectively. Whereas there was progressive increase in
decrease of contraction from 0.8ml, Iml of 10mg/ml, 0.1 to 0.2ml of 15mg/m! with P-values
(0.036, 0.016, 0.027 and 0.001) respectively. Similar result was seen in decrease rate of
contraction. When concurrently administered with Acetylcholine, the extract also showed does
dependent decrease in strengtlt of contraction caused by Acetylcholine with P-values of 0.018
for Iml of 10mg/ml and 0.611 for 0.2ml of 15mg/ml.

CONCLUSION: The inhibitory effect Garcinia kola extract can be said fo be mediated
through the same mechanism with Acetylcholine. Further investigation should be carried out
to establish its mechanism of action on the intestine and other vrgans.
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INTRODUCTION
Gareinia Kola also called Bitter Kola in English,

Orogbo in Yoruba, Namijin-goro in Hausa and Akuilu in Igbo. This plant is extensively used in
herbal medicine and also as food. It is usually found in

tropical rainforest region of West Africa. It is found in places like Benin, Ivory Coast, Ghana,
Liberia, Nigeria, Senegal and Sierra Leone, and also in other African nations like Cameroon,
Democratic Republic of Congo and Gabon

[1]. In recent times, researchers have been motivated to consider the effects of a number of
medicinal plants that are believed to possess therapeutic properties for a number of body tissues,
organs and systems. One of such plants that has gained much attention is Gareinia Kola (G.
Kola ), commonly known as bitter kola in English

[2]Plants are the bases of traditional medicine in Africa, and have been used for thogsqn.ds of
years. These plants often exhibit a wide range of biological and pharmacological activities; such
as anti-inflammatory, anti-bacterial, and anti-fungal properties

[3]. Due to the need for the development of new drugs with better pharmacological activities and

maintenance of normal homeostasis, dependence on plants continue to increase as scientists
exploit them to get their bioactive compounds

[4]. There is shifting of attention from synthetic drugs to natural plant products, plants and plant
extracts which are known to provide a source of inspiration for novel drug con_1pmmds are now
been used for enhancing organs and body systems performance in man and animals



[3,6]. In Nigeria, G. kola seeds are used in traditional medicine for the treatment of poisons

[7, 8,9], asthma, diarrhoea, gastroenteritis and menstrual cramps, G. kola seeds have
bronchodilating effect on tracheal smooth muscle cells in humans

[8]. Preliminary phytochemical studies had indicated that the seeds of G. kola lack caffeine [10],
it contains alkaloids and biflavonoids

{7, 11]. Alkaloid and biflavonoid fractions from these seeds exhibit antagonistic effects on drug-
induced spasms on rat duodenum and uterus and on guinea pig ileum

[71, The inhibitory effects of G. kola seeds on tracheal smooth muscle has been demonstrated in
humans [&].

Biflavonoids from G. kola have anti-inflammatory properties [7], is a natural antioxidant [12, 13,
14], and is hepatoprotective [14, 15]. Extracts from G. kola seeds have been reported to alter
estrous cycle, inhibit ovulation, induce teratogenicity [16], and to be non-toxic to erythrocytes
even at high dose ranges [16]. In the search for alternatives to synthetic hypoglycaemic agents,
Adaramoye and Adeyemi reported anti- diabetic and hypolipidaemic effects of fractions of
Kolaviron (from G. kola seed cxtract) in streptozotocin (STZ)-diabetic rats [15]. These reports
are indicative of the ability of the active components of this species of kola and of flavonoids
from other plants [17] to arrest inflammation and/or smooth muscle hypermotility and of other
ailments when used in traditional medicine [|8]. The two main types of receptors in the GIT are
the excitatory cholinergic and inhibitory adrenergic receptors. The excitatory are stimulated by
the parasympathetic nervous system while the inhibitory are stimulated by the sympathetic
nervous system [19]. Specifically, the excitatory receptors of the GIT are the Muscarinic
receptors the Ms, Mz receptors, and the neurohumoral transmitter or neurotransmitter that binds
to these receptors to elicit contractile response is Acetylcholine (Ach). Drugs or agents that binds
to these same receptors to produce effects similar to that of Ach are called cholinergic drugs or
agonists, cholinomimetics or parasympathomimetics e.g. Methachoiine,while drugs or agents
that bind to it to inhibit the parasympathomimetic effects are called cholinergicblockers,an
tagonists,anticholinergicsorparasympatholyticse.g. Atropine [20].

Rapid growth in research methods and advancement in sophistication of research equipments
warrants that new pharmaceutical outfit will need expertise of physiologists, and ethno medical
practices, given that the first stage of drug development which is identification of new chiemical
substance as a potential target for drug use may need massive data of ethnomedical practice.

Garcinia kola has been said to be used traditionally for the treatment of many disorders
including gastrointestinal smooth muscles disorder like diarrhea. But the physiological
mechanism through which it acts on the gastrointestinal smooth muscle to elicit it effects has not
yet been well investigated.

MATERIALS AND METHODS



Fresh Garcinia Kola seeds were bought from farmer in Samaru Market, Zaria. They were taken
to the herbarium of the department of Biological Sciences, Faculty of Science, ABU, Zaria for
identification. After that, the seeds were dried under the sun to ease detachment of the thin back
or cuticle attached from the epicarp of the seeds. The seeds were then dried under the moderate
sun temperature for about 2 weeks. And then taken to the Department of Pharmacognosy,
Faculty of Pharmaceutical Sciences, ABU, Zaria where they were then pounded into powder
using mortar and pestle. The powder was dissolved into three liters of distilled water. The
solution was shaken vigorously and allowed to stand on the bench shaking at intervals. The
solution was then refrigerated for 24 hours and then sieved using laboratory sieve. This was then
allowed to stand for about an hour to allow the heavier particles settle down, after which it was
filtered using Whattman filter paper and then transferred into an open tray and dricd in an ovum
at 40°C for 3 days and then scraped with a spatula and then crushed into fine powder using
laboratory mortar and pestle [21]. The drugs: Acetylcholine (Ach), Adrenaline (Adr), and
Atropine (Atr) were obtained commercially from Zayo- Sigma Chemical Ltd Jos, Nigeria.

EXPERIMENTAL PROCEDURE

The experimental procedure was used as described by Reboller [22]. After about 24 hrs of
fasting, each Rabbit was then euthanized. The abdomen was immediately opened using forceps
(laparatomy) and the Rabbit’s ileum about 2-3cm in length were excised and washed with tyrode
solution in a petri-dish. A segment of the ileum was then suspended in an organ bath (25ml)
containing tyrode solution, which was immersed in a thermally controlled organ bath of 60ml
capacity, at a temperature of about 37°C, which was continuous airation by the aerator.One end
of the segment of the ileum was attached to an isotonic transducer (type F-60), the segment was
passively viewed and recorded for further analysis on a 4-channel physiograph (type PMP-4B),
the speed of the machine was set at 0.025cm/sec, with a sensitivity of 50mV/em.

Post equilibration period was followed by the spontancous contractions and after taking the
reading of the nonnal contractions, the standard drugs were administered alone and together;
initially Ach 0,05ml of (1mg/mi), Adr 0.05m! (20mg/ml), Atr 0.05 (20mg/ml) and Ach 0.05
(1mg/ml) extract 0.1ml of 10mg/ml, extract 0.2ml of (10mg/ml), 0.4ml 0f |0mg/ml, 0.6 of 10
mg/ml, 0.8 of 10mg/ml and 1ml of 10mg/ml, again extract 0.1 of 15mg/ml and 0.2 of | Smg/ml
(15mg/ml) were added, and then, extract Iml (10 mg/ml) and Ach 0 . 05ml (I mg/ml),extract
0.2ml of 15 mg/ml and Ach 0.05 of (1mg/ml), their effects were recorded on the physiograph,
Different doses of 10 and | Smg/ml of the extract were administered and the effective doses were
interacted with Ach. The tissue was washed three times after each administration and then
allowed to rest in order to return to a stable baseline before administration of new volume or
dose. The effect of all the administered agents was recorded on the Physiograph.

STATISTICAL ANALYSIS
The results were expressed as mean + Standard Deviation. The differences between the means

were analyzed using the independent Student t-test. The result was considered significant at
P<0.05.



RESULT: The results obtained for both strength and rate of contraction of the isolated Rabbit
ileum when Standard drugs and aqueous extract of G. kola seed were administered are presented
in table 1. Ach at 0.05ml of Img/ml gave significant increase in contraction (P<0.00). Adrenaline
0.05ml of 20mg/ml also gave significant decrease in contraction (P<0.00). While Atropine
0.05ml of 20pg/ml was able to block Ach thereby giving an insignificant result (P < (0.28).

Table 1 Effect of Standard Drugs on Strength of Contraction

Drugs Mean Std Dev T-value P-value
Basal treatment

Achlmg/ml(0.05ml} 10.500 3.657 28417 7.619 5.124 0.00%

Adr20mg/mli(0.05ml) 8.669 0.577 1.500 1.323 8.000 0.018

Atr20pg/ml(0.05ml)+ 9.250 2475 6.050 1.768 1.488 0.28N8

Achlmg/ml(0.05ml)

NS—— not significant, S—— significant

Acetylcholine, Adrenaline, .
Ach—— Adr & i Atropine

There was a significant decreased in strength of contraction of the ileum at low volumes of
Garcinia Kola (0.1, 0.2, 0.4, and 0.6mls of 10mg/ml). There was a significant decreased in
strength of contraction at higher volumes of 0.8ml and 1 ml of 10mg/m! and also at 0.1and 0.2mls
of 15mg/ml (P>0.036, P<0.016, P<0.027, P<0.001) respectively.

Table 2 Effect of Aqueous Extract of Garcinia kola Seed on the Strength of Contraction of
Rabbit lleum

GK Extract Mean Std Dev T-value P-value
Basal (Mv) treatment (Mv)
Ext] Omg/m!i(0.1ml) 12.750 0.354 6250 6.010 1.527 0.266M
Ext10mg/ml(0.2ml) 12.500 0.141 10.750 0.354 6.499 0.230N
Ext10mg/mi{0.4ml) 11.250 0.354 4950 6.576 1.352 0.309NS
Extl0mg/ml1{0.6ml) 11.050 4,300 4.300 5.657 1.502 02728
Ext]0mg/ml(0.8ml) 9.467 0.551 2.733 3717 3.104 0.036%
Ext10mg/ml(1ml) 8925 1.106 3.300 3.214 3.310 0.016%
Extl Smg/mi(0.1ml) 7.500 0.027 1.650 1.202 5.932 0.027%

Extl5mg/ml(0.2ml) 7925 1.417 2250 0.957 0.6335 0.001%



S not
significant, S significant

From table 2 above,Garcinia kola Extract was not able to cause significant decrease in strength
of contraction of the ileum at low volumes of 0.1, 0.2, 0.4, and 0.6mls of 10mg/ml. However,
Garcinia kola Extract gave significant decreased in strength of contractien at higher volumes of
0.8ml and 1ml of 10mg/ml and also at 0.land 0.2mls of |3mg/ml (P<0.036,P<0.016,
P<0.027,P< 0.001) respectively.

Garcinia kola extract at a lower concentration of 10mg/ml (Iml) was not able to block the effect
of Ach, so Ach was still able to cause significant increase in strength of contraction (P< 0.018
P<0.015). But at a higher concentration of 1 3mg/ml (0.2ml) the extract was able to inhibit the
effect of Ach (P<0.611. P<0.109).

Table 3 Effects of Aqueous Extract Garciniakola Seed and Acetylcholine on the Strength of
Contraction of Isolated Rabbit [leum

t
Agents Mean Std Dev T-value P-value

Basal (mV) treatment (mV)

Ext. 10mg/ml{0.05ml) 8.250 1.001 27.500 3.536 7.375 0.018%

+Achlmg/ml(0.05ml) _
. 10.250 [.768 14.250 1.768 2.263
Achlmg/ml(0.05ml)+ 0.0155%

Ext 10 mg/ml(0.05ml)
7.500  2.121 15.200 18.102  0.591
Ext 15 mg/ml(0.2ml)+ 0.611N8

Achlmg/ml(0.05ml)
500  1.414 23.500 10307  2.115
Achlmg/ml(0.05)+ & 0.109%

Ext 105mg/m] (0.2ml)

NS—— not significant, S—— significant

Ach

Acetylcholine

Table 4 Effect of Standard Drugs on Rate of Contraction

Mean Std
Devy

Basal tfreatment
Achimg/ml(0.05ml) 17.000 3464 30.833 15.626 2.117 0.060NS
Adr20mg/ml(0.05ml) 14.000 1.732 40.66 23.094 2.443 0.071N8

Drugs T-value P-value



Atr20pg/ml(0.05ml)+ 15.00 0.00 13.500 2.121 1.000  0.423M
Achlmg/m1(0.05ml)

NS not significant, S— significant

Acetylcholine, Adr— Adrenaline

Ach——
. e Atr:

’ Atropine

Table 4; There was no significant increase in the rate of contraction with the concentration of
Ach at Img/ml P<0.060. Adr 20mg/ml (0.05ml) showed slight insignificant decreased in rate of
contraction. While Atropine was able to block Ach thereby giving marked insignificant result
(P< 0.423).

Table 5 Effect of Aqueous Extract of Garciniakola Seed on the Rate of Contraction of
Rabbit Ileum

GK Extract Mean Std Dev T-value P-value
Basal (Mv) treatment (Mv)
NS
Extl10mg/ml(0.1ml) 15.000 0.000 15.000 0.000
NS
Ext10mg/ml(0.2ml) 15.000 0.000 15.000 0.000
Ext10mg/ml(0.4ml) 17.500 3.536 17.500 3.536 0.000 1.000NS
Extl 0mg/ml(0.6ml) 17.500 3.536 17.500 3.536 0.000 1,000NS
Ext10mg/ml(0.8ml) 15.667 4.041 20.000 8.7660 0.785 0.476Ns
ExtlOmg/ml(1ml) 13.500 1.732 17.250 8617 0.853 0.426MS
NS
Extl Smg/ml(0. Iml) 15.00 0.000 1.5600 0.00
0.635 _
Extl Smg/ml(0.2ml) 7.925 1417 2250 0957 0.0018
g not
significant, S significant

Table 5; Garcinia kola extract at various volumes of 0.1, 0.2, 0.4, 0.6, 0.8, and 1mls of 10mg/ml
and 0.1ml of 15mg/ml showed insignificant decreased in the rate of contraction. However, 0.2ml
of 15mg/ml showed significant decreased in the rate of contraction.

Table 6 Effects of Aqueous Extract Garciniakola Seed and Acetylcholine on the

Rate of Contraction of Isolated Rabbit Ileum



Agents Mean Std De
& Y T-value P-value

Basal (mV) treatment (mV)

Ext.10mg/ml(1ml)+ 15.00 0.001  20.00 0.00 3.667
Achlmg/ml(0.05ml)

7.500 3. B ] y 423N
Achlmg/ml(0.05ml)+ 1 3.536  13.000 0.00 1.000 0.423

Ext 10 mg/ml(1ml)

Ext 15mg/ml(0.2ml)+ 15.0000.000 17.500 3.536 1.000 0.423N8
‘:Z:::g:ﬁgg:“mﬂl;_ 160005657 22500 10.607  0.765  0.584S
Ext 15mg/ml(0.2ml)

NS——— not significant, 8 significant

Ach Acetylcholine

The extract at 1m] of 10mg/ml and 0.2ml of 15mg/ml showed insignificant increase in rate of
contraction of caused by Ach (P<0.05)

DISCUSION

Agqueous extract of Garcinia kola decreased the strength of contraction, the marked inhibition
observed attests to the parasympatholytic effect of Garcinia kola extract, given that in atropine
and Ach interaction inhibition was observed P=0.27 and Ach single interaction caused
contraction P 0.05 as seen in table 1, additionally the mechanism of action of extract could be
predicted comparatively from this fact. And again in the experimental procedures involving
determination of strength of contraction the volume of the extract was varied between 0.1to
0.6ml of 10mg/ml, however the results were not statistically significant (P <0.266, P<0.230, P<
0.309, P< 0.27) respectively which show that the extract actions may be dose dependent, these
observed effects may be interpreted looking at the marked decrease in contraction recorded at
high doses of 0.8 and 1ml of 10mg/ml and 0.1, and 0.2ml of | 5mg/ml respectively. This
corresponds with the findings of (18) on their work on “Antispamodic and Spasmolytic effects of
Methanolic Extract from Seed of Garcinia kola on Isolated Rat Small Intestine. Similarly in
extract-standard drug interaction (0.05 ml of lmg/ml of Ach), progressive decrease in strength of
contraction was observed, depicting the fact that the extract has anticholinergic and also
antispasmodic effect on the intestine. This also agrees with the work of (18) who stated that G.
kola Extract exhibited rapid dose-dependent spasmolytic effect on spasms induced by Ac!z.
Result on rate of contraction of extract followed similar pattern, for at low dose decrease in rate
was recorded P=1 respectively for 0.4 and 0.6ml 0f 10mg /ml, at high dose slight increase in
decreased of rate contraction was seen P 426 and P<.001 for Iml of 10mg/ml and 0.2ml of.
15mg/ml respectively. The extract cause decrease in rate of contraction in combine interaction
with Ach the standard drug, on the whole, the extract clearly cause inhibition of GIT movement.
The mechanism of action of extract could be empirically inferred from interaction of standard



drugs for their mechanism of actions are well established in the literature, therefore, presumably
the molecular components of interaction or mechanism of action of the extract perhaps could be
that the extract employed parasympatholytic mechanism. Garcinia kola inhibitory effect can be
said to be due to the presence of biflavonoids/flavonoids which has inhibitory effect on smooth
muscle activity [9]. The effect is more pronounced with high dose than low dose, marked
decrease in contraction may have therapeutic application on GIT pathologies and perhaps used in
drug development and evolution. Again the nature of the combine interaction results could be
linked to concurrent addition of extract and standard drug, since the volume and concentration of
the extract was varied unlike the drug’s, time lag and activity affinity of each molecules may
have initiated contractile response, also the response may depend on the type of competition
between the drug-receptors and extract-receptor intcractions for the contraction was slowed and
P< respectively for concurrent addition of extract and Ach from tables (3,6).

CONCLUSION

Aqueous extract of Garcinia kola seed showed inhibitor property, it caused decrease in strength
of contraction of the Rabbit Ileum which is dose dependent, and also from its interaction with
Acetylcholine, it could be said that its effect is mediated through parasympatholytic mechanism.
Studies should be carried out using Extract and calcium channel blockers.
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