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INTRODUCTION 

Garcinia kola (bitter kola) is one of the more common 

masticatories in Nigeria having social and ethno-medical 

applications. It is estimated that over 70% of modern 

pharmaceutical products are based on herbs. For 

instance, artemisinin from artemise amus, used in the 

manufacture of artesunate and other artemisinin-based 

drugs which serves as potent anti-malaria drug is a 

popular drug in the market (Brisibe, et al, 2008). The 

Garcinia kola seeds are also used in folk medicine in 

many herbal formulations and have potential therapeutic 

benefits due largely to the activity of their flavonoids and 

other bioactive compounds (Akintonwa and Essien, 

1990, Okunja, 2002). Garcinia kola also have its 

traditional importance. It is readily served to visitors, 

especially among the Igbo tribe in Eastern Nigeria, as a 

sign of peace and acceptance of visitor. Traditional 

medicine practitioner in Nigeria, particularly in the 

Ogoni area use a decoction of Garcinia kola stem bark 

for the treatment of dysmenorrhea, fever, inflammation 

and burns (Adesina et al., 1995). It is anti-poison, it 

helps to detoxify the system and also has the ability to 

repel evil men and spirits, it could sound superstitions 

and it works (Iwu, 1989). Motor cortex is widely 

believed to play central roles in both motor skill learning 

and excitation. Its prediction to the spinal cord are 

essential for generating independent joint and digit 

movements, or “dexterity” broadly defined (Alabi et al, 

2008). Motor cortex is the main source of motor fiber of 

the pyramidal tract, which synapse directly with motor 

neuron in the brainstem and spinal cord and enable fine 

motor movements (Konarski et al., 2005).  

 

MATERIALS AND METHODS 

Collection of Experimental Animal 
This study was carried out using twenty (20) wistar rats 

weigh between 100 grams to 150 grams. The rats were 

purchased from the department of pharmacy in the 

University of Port Harcourt and acclimatized for a period 

of two weeks and maintained on commercial feed and 

water in a regularly cleaned plastic cage. 

 

Acclimatization of Animal / Housing of Animals 
The experimental animals were housed in a clean plastic 

cage with sawdust bedding. It was kept in a well-

ventilated standard housing condition (temp; 28 - 31 , 

photoperiod; 12hours; humidity; 50-55%) at the animal 
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ABSTRACT 

The medicinal effect of Garcinia kola tincture on the cognito-motor balance and gait pattern was investigated in 

wistar rats. Twenty Wistar rats, weighing 100-150 g, were used for this study. The rats were randomly assigned 

into four groups with five rats each. Group 1 rats served as control and were given no treatment. Group 2 rats were 

administered low dose of Garcinia kola tincture (0.5ml/100kg), orally. Group 3 rats were also administered with 

high dose of Garcinia kola tincture orally (1ml/100g) orally. Group 4 rats were given diclofenac drug 

(0.01mg/100g), intraperitoneally. Neuro - behavioural test for memory, learning and motor co-ordination as well 

as gait assessment were carried out on all the groups using Barnes- maze, passive-avoidance, navigational tasks 

and rotarod test. The outcome of this study was statistically analyzed using ANOVA. The high and low dosage 

group of Garcinia kola tincture showed improved cognitive ability (learning &memory) compared to the control 

group during Barnes-maze and passive-avoidance tests but a decline in navigational task. There was no significant 

effect of Garcinia kola tincture on motor coordination in wistar rats observed in the study. In conclusion, the 

results of the present study demonstrated that Garcinia kola tincture increases cognition in wistar rats but has no 

effects on the motor activities and locomotion in the rats.  
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house of human physiology department at university of 

Port Harcourt and were kept there for a period of 2 

weeks before the commencement of the experiment. The 

area was devoid of noise and foul smells. Their cages 

were regularly cleaned every morning, feeding and 

drinking trough washed and replaced with new feed and 

water. 

 

Tincture Preparation 

In preparing the tincture, approximately 1kg of the dry 

plant material ((Garcinia kola) (after cutting of the fruits 

up or powdered) were separately put into a clean glass 

container. 500 cl of distilled water and 500 cl of 100% of 

pure alcohol were poured into the container. The 

container was sealed and store at room temperature away 

from direct sunlight. The bottle/jar was agitated for at 

least once daily while allowing it to soak/extract for at 

least two weeks.  

 

At the end of two weeks, the tincture was filtered 

through a strainer to remove the fruit parts (pressing hard 

on the plant material to get as much liquid out as 

possible) and then poured into a fresh clean glass 

container and seal. This process was carefully done to 

avoid particles and impurities where possible. Rigorous 

shaking was done for three days and the powder settled 

to the bottom. Finally, the tincture poured off the top 

through a piece of cheesecloth to filter it. At the end of 

the procedures, the Garcinia kola tinctures were 

preserved and prepared for administration. 

 

Animal Grouping and Method of Administration of 

Garcinia Kola 
The twenty (20) Wistar rats weighing between 100 – 

150g were completely randomized into four groups 

comprising five animals each. Administration of 

Garcinia kola is as follows; 

Group 1 (control) – There was no administration of 

Garcinia kola or drugs. This group was used to cross 

check the other test groups. 

Group 2 (kola low dose) – This group was administered 

with 0.5ml/100g of Garcinia kola tincture orally 

throughout the duration of study. 

Group 3 (kola high dose) – This group was also 

administered with 1ml/100g of Garcinia kola tincture 

orally throughout the duration of study. 

Group 4 (Diclofenac) – In this group, single 

intraperitoneal dose of 0.01ml/100g of diclofenac were 

administered to the animals for the period of study. 

 

Experimental protocol 1: Investigating the effects of 

Garcinia kola tincture on the motor coordination 

using the Rotarod test on wistar rats. 
The rotarod test is a widely used behavioral task used to 

evaluate the motor coordination of rodents. It assesses 

the rats’ ability to remain on a rod rotating at an 

accelerating speed. Animals experiencing impaired 

motor coordination are unable to cope with the rotating 

rod and will drop off when the rotation speed exceeds 

their motor coordination capacity. (Jones & Roberts, 

1968). 

 

Experimental protocol 2 – Investigating the Effects of 

Garcinia kola tincture on the cognitive activities 

(learning, memory & perception) using Barnes-maze, 

passive –avoidance test and Navigational task in 

wistar rats. 
Barnes maze - it is a visual- spatial learning and 

memory task designed for rats.it consists of an elevated 

circular surface with holes around the edge. 

Principles – it is a dry-land based rodent’s behavioral 

paradigm for assessing spatial learning and memory. The 

rats use extra-maze visual cues to locate an escape hole 

that allows them to escape from open space and bright 

light into a dark box beneath the maze. The time it takes 

to locate the escape hole into the dark box beneath the 

maze should be recorded. (Barnes, 1979). 

Passive –avoidance test – it is a useful task for 

evaluating the effects of novel chemical entities on 

learning and memory as well as studying the mechanism 

involved in cognition. 

Principle – The testing apparatus is a trough-shaped 

alloy divided into two distinct compartment with an 

opening door. The white, brightly lit compartment is free 

of aversive stimulation whereas the black, dark 

compartment is equipped with shock capability. Its 

measures the basic ability to learn and remember the 

presence and place of a shock stimulation. In accordance 

with the guidelines of the American psychological 

association, the shock intensity used in this task should 

be the minimal amount needed to motivate the animal. 

However, no aversive stimulus applied to animals upon 

re-entry into the dark compartment during testing. 

(Wallace & Krauter, 1980). 

Navigational task – it is widely used in behavioral 

neuroscience to study spatial learning and memory. It is 

used to measure the effect of neurocognitive disorder on 

spatial learning and possible neural treatments, to test the 

effects of lesions to the brain in area concerned with 

memory. 

Principle – it is basically used to test mnemonic function 

in rats. These tasks are designed in such a way that the 

rats has to use either spatial or cue information to solve 

them. The animals find their way through the 

environment without getting lost, which require memory 

for locations and routes. 

 

Experimental protocol 3 – Investigating the effects of 

Garcinia kola tincture on the gait pattern in wistar 

rats using the maze system 

To investigate or assess the effects of kola on the 

adaptive locomotion (running, walking) mechanisms in 

each rats, the animals were subjected to undergo training 

on the maze system for 5 consecutive days. Some 

exhibited rhythmic gait and quickly learned to walk 

comfortably while others did not walk adequately and 

exhibited avoidance behavior such as turning (Allen et 

al, 2011). 
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DATA ANALYSIS 
The quantitative data were represented in the charts and 

graphs, while qualitative data from the behavioral study 

was represented in tables. The variation and the 

statistical significance of the differences between the 

groups were determined by Analysis of Variance 

(ANOVA) and Turkey post Hoc test. The Analysis was 

performed using Statistical package for Social sciences 

(SPSS) software version 20. 

 

RESULTS 

 
Fig 1: A Chart Showing Comparisons of Treated And Control Groups with Nine (9) Trials on Motor Activities 

Using The Rotarod. 

 

The above figure indicates that there was increase in the 

motor activities in rats treated with low dosage of kola 

compared to other test groups with group 4(Diclofenac) 

having the least. The test groups when compared to the 

control groups, there was declined in their motor 

activities. 

 

 
Fig 2: The above chart showing comparisons of treated groups and controls with nine trials (9) on cognitive 

functions using the passive avoidance test. 

 

The above graph indicates that there was a rapid increase 

in the cognitive functions in rat treated with diclofenac 

compared to the control group although cognitive 

functions increases in rats treated with low dosage of 

kola compared to high kola dosage. 
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Fig 3: The above chart showing comparisons of treated groups and controls with nine trials (9) on cognitive 

functions using the Barnes-maze test. 

 

The above graph indicates that there was an increased in 

cognitive functions with rat treated with kola high dose 

compared to other test groups including the control 

group. Although, there was increase in cognitive function 

with those treated with kola low dose compared with 

those treated with the neuro drug (diclofenac). 

 

 
Fig 4: The above figure showing comparisons of treated groups and controls with nine trials (9) on cognitive 

functions using the navigational task. 

 

The above graph indicates that there was increase in the 

animal’s cognitive functions treated with diclofenac 

drugs compared to other test groups whereas animals 

treated with high kola dose increases cognitive functions 

compared to those treated with kola low dose. 

 

DISCUSSION 

The medicinal effects of Garcinia kola tincture 

(0.5ml/100g & 1ml/100g) on the cognito-motor balance 

(Cognition, memory and motor co-ordination) and gait 

patterns (locomotion) in wistar rats was investigated . 

Recent studies have shown promising results of the 

effectiveness of herbal medicines for the treatment of 

various diseases include memory problems (Rabiei et al, 

2012), stroke, gastrointestinal problems Mazzio & 

Soliman, 2009), and many other diseases. Although these 

effects can be related to their specific compounds, but 

most of them have been related to their antioxidant 
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properties and one of such plant is Garcinia kola, or in 

simple terms bitter kola. The present study reveals the 

effects of the plant on memory, cognition and anxiety-

like behaviors. 

 

One of the objectives of the present study was to 

determine possible beneficial effects of Garcinia kola on 

motor co-ordination in rats. The Performance of rats on a 

rotarod is a sensitive, widely used method for assessing 

balance and coordination aspects of motor function 

(Morton &. Bastian., 2004). From the result (fig 4), it 

was revealed that rats treated with low dose ( 

0.5ml/100g) of Garcinia kola tincture showed a longer 

latency to fall off the rotating rod when compared to 

those treated with high dose of Garcinia kola tincture 

(1ml/100g) and Diclofenac (0.01ml/100g). Rats treated 

with diclofenac showed a clear motor coordination 

imbalance on the rotarod. 

 

It is interesting to note that rat’s ability to balance on the 

rod when treated with the low dose of kola tincture at an 

accelerating speed showed shorter latency to fall when 

compared to the control group. Recent evidence has 

indicated that accelerating rotarod task is a more 

sensitive index for assessment of motor impairment 

induced by traumatic brain injury in rats than both beam-

walking and beam-balancing task (Carter et al., 2009). 

Garcinia kola tincture (high/low dose) did not alter the 

time of performance on the bar in the rotarod test 

suggesting the absence of impaired motor function. 

 

Table 4 also show the distribution of performance times 

of the 20 wistar rats at five (5) minutes interval. It was 

revealed that the significant difference between those 

treated with low dosage of kola tincture were lower 

compared to the control group at trial 2 and 9 when p< 

0.5 (8.40±1.36 < 11.40±2.70). Also, those treated with 

high dose of kola tincture was significantly lower at trial 

4 and 9 but higher at trial 2 when compared to the 

control group when p<o.5. Finally, those treated with 

diclofenac was also significantly lower compared to the 

control group at trial 7 and 9 when p<0.5, which reveals 

a motor coordination imbalance. Another objectives of 

the present study was to also determine the possible 

beneficial effects of Garcinia kola on memory and 

learning in wistar rats. Learning and memory function is 

primarily governed by the hippocampus, which is 

markedly susceptible to oxidative stress. Accumulating 

studies have substantiated that oxidative stress can cause 

learning and memory impairment (Joseph et al., 1999). 

After the administration of kola tincture and diclofenac 

for a period of two weeks, fig 4.1 revealed that the 

latency of group 2(kola low dose) to re-enter the dark 

compartment equipped with shock capability was lower 

compared to the control group. There was also an 

increase in intact recognition/memory in rats treated with 

diclofenac when compared to control group. In existing 

rat studies, memory deficits may be prevented by the 

consumption of foods rich in anthocyanins, a flavonoid 

subgroup (Ramirez et al., 2005).  

Phytochemicals and biochemical studies of Garcinia 

kola showed the presence of sterols, terpenoids, 

flavonoids, glycosides, pseudo tannins, saponin, proteins 

and starch (Iwu et al, 1987; Braide and Vittorio, 1989). 

For example, supplementation in rats has been shown to 

enhance both long-term memory (Lau et al., 2005), and 

spatial working memory (Williams et al., 2008), 

resulting in higher levels of brain-derived neurotrophic 

factor (BDNF) in the hippocampus (Barros et al., 2006). 

Although, rats treated with high dose of kola tincture 

showed diminished learning ability compared to low 

dosage of kola tincture and diclofenac. . 

 

Understanding the neuronal mechanism that control 

motor behavior such as locomotion, is one of the major 

challenge in Neuroscience research. Here, an indirect 

behavioral profiling of motor deficits was used in 

assessing the effects of kola tincture on walking and 

running in the rats when exposed to the maze system. In 

terms of spatio-temporal parameters, it was observed that 

animals treated with kola tincture have a lower average 

walking speed, shorter step length compared to the 

control and diclofenac group. 

 

Majority of the animals exhibited rhythmic gait. The 

control group quickly learned to walk comfortably in the 

maze, while those treated with kola tincture did not walk 

adequately and exhibited avoidance behaviors, such as 

turning. The chart in fig 3 also revealed that rats treated 

with diclofenac finds their way through the navigational 

box quicker compared to the other test groups (kola high, 

kola low and control group). Rats treated with high dose 

of kola tincture find their way through the box faster than 

rats treated with low dose of kola tincture but when the 

different test groups were compared to the control group, 

rats in the control group were able to locate /navigate 

their way through the navigational box quicker compared 

to those treated with either high or low dose of Garcinia 

kola tincture but slower compared to rats treated with 

diclofenac. The diminished learning and memory ability 

in rats treated with kola tincture may have arisen due to 

fatigue, drowsiness or poor sleeping during exposure to 

the task. From table 4.3, result showed there was a 

significant decline in the test groups treated with either 

high /low dose of kola tincture at trial 1,6,7,8 and 9 when 

compared to the control group at p<0.05, which reveals a 

decline in intact recognition/memory in rats treated with 

kola tincture. 

 

CONCLUSION 
From the analysis and results, it is clear that Garcinia 

kola tincture has no effect on the motor co-ordination 

(balancing, walking), but facilitates cognitive abilities 

(memory and learning) in wistar rats. In conclusion, it is 

said that the best of medicines come with a bitter taste; 

undeniably bitter kola is one of them as they function as 

a cognitive boosters. 
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