
   
Vol. 8(42), pp. 1237-1244, 10 November, 2014  
DOI: 10.5897/JMPR2014.5556 
Article Number: AB0194F48722 
ISSN 1996-0875 
Copyright © 2014 
Author(s) retain the copyright of this article 
http://www.academicjournals.org/JMPR 

               Journal of Medicinal Plant Research 

 
 
 
 
 

Full Length Research Paper 
 

Anticonceptive, estrogenic and antiestrogenic 
potentials of methanol extract of Garcinia kola seed in 

rodents 
 

Grace Emmanuel Essien* and Paul Alozie Nwafor 

 
Department of Pharmacology and Toxicology, Faculty of Pharmacy, University of Uyo, PMB 1017,  

Uyo, Akwa Ibom State, Nigeria. 
 

Received 10 August, 2014; Accepted 6 November, 2014 
 

The anticonceptive, estrogenic and antiestrogenic potential of methanolic extract of Garcinia kola seed 
in rodents was investigated. The anti-conceptive effect of extract showed that the extract dose-
dependently protected female mice and rats from conception for two to three gestational periods. 
Changes observed in the length and weights of pups were not statistically significant relative to control. 
There were no abnormalities observed in the pups over thirty days. In ovariectomized immature rats 
treated with extract (100 to 300 mg/kg), there was a significant increase in uterine wet weight. The 
extract also induced uterotrophic effects, namely, immature vaginal opening and cornification, when 
comparedwith control. These findings agree with the traditional use of G. kola seed in control of fertility. 
The contraceptive property of the extract may be associated with the direct effects of its chemical 
constituents. 
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INTRODUCTION 
 
In the last two decades, the scientific world has recorded 
an increased pharmacological evaluation of medicinal 
plants that could be of benefits as fertility regulatory 
agents (Farnsworth et al., 1980; Gupta and Rakhi, 2006). 
The search for these agents became very intense due to 
some adverse effects of the synthetic drugs. Besides, the 
high cost and non-affordability of these drugs, especially 
in developing countries, made it more imperative for an 
alternative search of drugs that could be accessible and 
affordable. 
 

A large number of plants which have been screened for 
contraceptive activity, include among others, Gossypol 
seeds (Udoh et al., 1992), Azadirachta indica (Joshi et 
al., 1996), Asparagus pubescens (Nwafor et al., 1998), 
Cassia nigricans (Nwafor and Okwuasaba, 2001), Similax 
krausinia (Idiong, 2010) and Carpolobia lutea (Ettebong 
et al., 2011). Garcinia kola seed (Guttiferae), also known 
as bitter kola is one of the medicinal plants used by some 
indigenes in Nigeria, to control fertility in females. Despite 
its bitter taste,  G.  kola  seed  is  widely  used  in  African 
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Traditional Medical practice.  Studies carried out by Iwu 
and Igboko (1982) showed that the phytochemical 
principles, in G kola seed stimulated an increase in 
gastric acid secretion, exhibited anti-hepatotoxic 
biochemical effects (Iwu, 1985, Akintowa and Essien, 
1990). Garcinia kola is also used in the treatment of such 
conditions as common cold, catarrh, cough, hoarseness 
of voice (Okunji and Iwu 1991), dysentery, diarrhoea. 
Other studies using methanolic extracts showed that the 
phytochemical principles, exhibited antidiabetic effect 
(Iwu et al, 1990); antipyretic, anti- inflammatory effects 
(Braide, 1993, Iwu 1993). It has also been shown that 
ingestion of G. kola seed caused mild bronchodilatation 
in man (Orie and Ekon, 1993). Udoh (1998) reported that 
G. kola seed diets fed for durations lasting 6 weeks or 
longer caused testicular atrophy and degeneration of 
spermatozoa in male rats. A similar work was carried out 
by Braide et al. (2003) on female rats to determine the 
effects of the seed on female reproductive system. It was 
observed that the seed caused a decrease in serum 
concentration of the gonadotropins (FSH and LH) and 
prolactin, while coincidentally causing marked increase in 
serum level of estradiol and progesterone in female rats. 
The seed also caused marked proliferation of the uterine 
endothelial cells and dilation of the lumen. In another 
study, Akpanta et al. (2005) reported that ethanolic 
extract of G. kola seed blocked ovulation in female rats. 
The present study, designed to investigate the 
anticonceptive potential of the plant was instigated by the 
findings from the works mentioned earlier. 
 
 
MATERIALS AND METHODS 
 
Plant  
 
Fresh seeds of G. kola were purchased from the local markets in 
Uyo, Akwa Ibom State, Nigeria. The plant was authenticated by Dr 
(Mrs.) Margaret Bassey of the Department of Botany and Ecological 
Studies, University of Uyo and a voucher specimen with number 
UUH220 was assigned to it and was deposited at the herbarium of 
Department of Botany and Ecological Studies, University of Uyo. 
 
 
Extraction procedure 
 
The seeds were peeled to remove testa, washed and air-dried for 8 
h, then subsequently dried in an electric oven (Astell Hearson, 
England) thermostatically controlled at 40°C for 12 h. The dry seeds 
were pulverized to a fine powder with the aid of a mortar and pestle. 
The pulverized powder was exhaustively de-fatted and was further 
extracted by cold maceration in methanol for 72 h. The filtrate was 
concentrated and evaporated to dryness using the yield calculated 
and then stored in a refrigerator at -4°C until when needed. 
 
 
Phytochemical screening 
 
Phytochemical screening of the extract was done to determine the 
presence of chemical constituents such as flavonoids, simple 
sugar, alkaloids, tannins, saponins, phlobatannins, cardiac 
glycosides and anthraquinones  and  the  methods  of  Odebiyi  and 

 
 
 
 
Sofowora (1978) and Trease and Evans (1989) were adopted. 
 
 
Animals 
 
Adults and immature albino rats (weighing 180 to 220 g and 60 to 
90 g, respectively) and mice (18 to 25 g) were obtained from the 
University of Calabar, Calabar, Cross River State, Nigeria. They 
were not quarantined for 2 weeks and subsequently quarantined for 
two weeks, and then were maintained strictly under favorable 
environmental conditions of 12 h light/12 h dark cycle, temperature 
22 ± 2.5°C and fed with growers pellets feed (Bendel Feeds and 
flour Mills Ltd, Edo State) with water ad libitum. All animal expe-
riments were conducted in accordance with internationally accepted 
laboratory animal use and care (Based on Helsinki Convention) and 
guidelines and rules of Faculty of Pharmacy, University of Uyo, 
Ethical Committee Report on Animal Experimentation. 
 
 
Determination of median lethal dose (LD50) 
 
The method of Miller and Tainter (1944) was used to determine the 
median lethal dose of the extract. Thirty-six healthy albino mice 
weighing 18 to 25 g were divided into six groups of six mice per 
group. Different doses (100 to 2000 mg/kg) of the extract were 
administered intraperitoneally (i.p). Physical signs of toxicity were 
observed for 24 h and recorded. The mortality values obtained were 
used to plot a graph of log probit versus concentration. 
 
 
Anticonceptive activity 
 
The anticonceptive activity was determined using the method of 
Nwafor et al. (1998). Adult albino female rats and mice showing 
regular estrus cycle through daily vaginal smear analysis and those 
having at least two successive 4-day estrus cycles were selected. 
The animals were randomized and separated into six groups 
consisting of six animals per group. Group I received 5 ml/kg of 
Tween 80, intraperitoneally in divided doses for 4 days. Groups II, 
III, and IV received different doses (100 to 300 mg/kg) of the extract 
intraperitoneally in divided doses for 4 days. Group V received 0.1 
µg/rat of 17β-estradiol, while group VI received 17β-estradiol 
concurrently with 200 mg/kg of extract. On the 5th day, fertile males 
were introduced in the ratio of one male to three females and 
allowed to remain until experiment was terminated. The number, 
weight and length of pups were recorded (Telleria et al., 1997; 
Nwafor et al., 1998). 
 
 
Estrogenic and anti-estrogenic potentials 
 
Estrogenic and antiestrogenic activities of the extract were 
assessed in bilaterally ovariectomized immature albino rats 
(weighing 70 to 90 g) using the methods of Edgren and Calhoun 
(1957) and Nwafor et al. (1998). The end point used to determine 
the estrogenic effects included: uterine wet weight, degree of 
vaginal cornification and quantal vaginal opening. Exactly one week 
after bilateral ovariectomy, the rats were randomized and divided 
into six groups of six animals per group. Group I received 5 ml/kg 
Tween 80 (s.c) in divided doses for four consecutive days and 
served as control. Groups II to IV received 100 to 300 mg/kg, 
respectively by the same route for four consecutive days. Group V 
received 0.1 µg/rat of 17-β-estradiol dissolved in corn oil by the 
same route for four consecutive days. Group VI received 200 mg/kg 
of extract concurrently with 17-β-estradiol for four consecutive days, 
to evaluate the antiestrogenic activity.  The animals were observed 
for degree of vaginal opening and cornification. All animals were 
sacrificed 24 h after the last treatment and  the  uterine  wet  weight  
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Table 1. Phytochemical screening of extract. 
 

  Test Observation Inference 

 Alkaloid test    
a Dragendorff’s reagent Brick red precipitate formed ++ 
b Mayer’s reagent  Yellow Precipitate formed ++ 
c Wagner’s reagent Brownish  Precipitate formed ++ 
    

 Saponin test   
a Frothing test  Formed frothing, that lasted for a while  +++ 
b Fehling’s test  Brown precipitate formed +++ 
c Haemolysis  test  Haemolysis in tubes with extract  +++ 
    

 Tannins   
a Ferric Chloride test  Turned blue black  +++ 
b Bromine test Decolourized bromine water +++ 
    

 Anthraquinones    
a Borntrager’s test  No violet colour observed in the ammonia phase - 
b Combined Anthraquinones test No violet colour observed in ammonia phase - 
    

 Cardiac glycoside   
a Salkowski test Steroidal ring present  +++ 
b Keller Killiani test Brown ring formed at interface  +++ 
c Lieberman’s test  Colour change from violet to blue to green  +++ 
    

 Flavoniod test Crimson colour precipitate  +++ 
 Terpenes  No pink colour in the interface  - 
 

+: Trace; ++: Positive; +++: Strongly positive; -: Absent.   
 
 
 

Table 2. Anti-conceptive effect of methanol extract in adult female rats. 
 

Dose (mg/kg) Mean No. of pups 
Protection over n-
gestational period 

Percentage of animals 
protected 

Control (5 ml/kg Tween 80) 5.60 ± 0.45 (0/6) 0 
100 5.17 ± 0.62 2 (3/6) 50 
200 4.80 ± 0.00 2 (4/6) 67 
300 4.50 ± 0.75 3 (4/6) 67 
17-β 4.00 ± 0.52 3 (5/6) 93.33 

17- β+ 200 3.85 ± 0.32 3 (5/6) 93.33 
 

Numerator indicates the number of rats protected 
 
 
 
for degree of vaginal opening and cornification. All animals were 
sacrificed 24 h after the last treatment and the uterine wet weight 
recorded (Rubin et al., 1951). 

 
 
Statistical analysis 
 
Results were expressed as multiple comparison of mean ± standard 
error of mean (SEM). Significance was determined using one way 
analysis of variance (ANOVA) followed by Turkey-Kramer multiple 
comparison post test. A probability level of less than 5% was  

considered significant. 
 
 
RESULTS 
 
Acute toxicity test 
 

The mean lethal dose (LD50) was calculated to be 1000 ± 
66.40 mg/kg. The physical signs of toxicity included exci-
tation, paw-licking, and decreased motor activity. Others 
were increased  respiratory  rate,  convulsion  and  death  
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Table 3. Anti-conceptive effective of extract in adult mice. 
 

Dose (mg/kg) Mean No. of pups 
Protection over n-
gestational period 

Percentage of animals 
protected 

Control  (5 ml/kg Tween 80) 4.8 ± 1.06 (0/6) 0.00 
100  3.00 ± 1.35 2 (3/6) 33.33 
200   2.23 ± 1.24 2 (3/6) 50.00 
300    2.00 ± 1.48 3 (4/6) 67.00 
17-β   2.15 ± 1.06 3 (3/6) 50.00 
17- β + 200 2.10 ± 1.15 3 (3/6) 50.00 

 

Numerator indicates the number of mice protected.  
 
 
 

Table 4. Estrogenic and anti-estrogenic effect of extract. 
 

Dose (mg/kg) 
Weight of Animals Uterine wet weight 

(mg/100 g body weight) 
Vaginal 
opening 

Cornification 
Initial (g) Final (g) 

Control (5 ml/kg Tween 80) 101.30 112.70 0.05 ± 0.01 - - 
100 121.30 123.00 0.07 ±  0.02 + + 
200 102.80 104.80 0.29 ± 0.15c + + 
300 113.70 116.00 0.31 ± 0.01c 2+ 2+ 
Standard (17-β estradiol) 111.70 115.50 0.42 ± 0.02c 4+ 4+ 
200 + 17-β estradiol 94.00 108.30 0.56 ± 0.01b 4+ 4+ 
 

Values represent Mean± SEM. Significance relative to control; bp<0.05, cp<0.001 (n=6). 
 
 
 
(Figure 1). 
 
 
Phytochemical screening 
 
The phytochemical screening of the extract revealed the 
presence of the following secondary metabolites: tannins, 
saponins, flavonoids, alkaloids and cardiac glycosides. 
Phlobatanins and anthraquinones were however absent 
(Table 1). 
 
 
Anticonceptive effect of the extract 
 
The extract (100 to 300 mg/kg), protected the rats from 
conception. The protection lasted for 2 to 3 gestational 
periods, equivalent to 50 to 67% degrees of protection 
relative to control (Table 2). Similar effects were 
observed in mice (33.33 to 67%) (Table 3). Similarly, the 
effects of the extract on weight and length of pups in both 
rats and mice, showed no significant discriminatory 
changes (Figures 2 to 5). 
 
 
Effect of extract on lengths and weights of pups 
 
The extract caused changes in lengths and weights of 
pups, which  were  statistically  not  significant  relative  to  

control as shown in Figures 2 to 5. 
 
 
Estrogenic and anti-estrogenic effects of extract 
 
The methanolic extract of G. kola showed a dose 
dependent increase in uterine wet weight. This increase 
was statistically significant (p<0.05 to p<0.01). There 
were also vaginal opening and cornification in a dose-
dependent manner. However, the extract showed a weak 
estrogenic effect relative to the standard (Table 4). 
 
 
DISCUSSION 
 
These results show that the methanolic extract of G. kola 
seed, possesses anti-conceptive activity in rats and mice. 
The extract also possesses weak estrogenic potential in 
rodents. This is predicated upon the fact that animals 
previously treated with extract and kept with sexually 
active males were protected over varied gestational 
periods. There was an increase in uterine weight which 
was dose dependent. The premature vaginal opening 
and cornification were observed in young overiectomized 
rats. These effects are associated with endometrial 
growth and proliferation (Jacobs et al., 1996). From the 
phytochemical screening, the extract contains flavonoids, 
which   are   known   to   have   anti-inflammatory   effects 
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LOG‐PROBIT VERSUS CONCENTRATION 
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Probit 4 = 740 
Probit ‐6 = 1200 
2S = Probit 6. – Probit 4 = 1200‐740 = 460
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2x24 =66.395  
LD50 = 1000 ± 66.40 mg/kg 
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Figure 1. Graph for acute toxicity. 
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Figure 2. Effect of extract on the weight of rat pups. 
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Figure 3. Effect of extract on the length of rat pups. 
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Figure 4. Effect of extract on the weight of mice pups. 
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Figure 5. Effect of extract on the length of mice pups. 

 
 
(Braide, 1993 and Liang et al., 1999). Ovulation is 
a type of inflammatory reactions which were 
blocked by anti-inflammatory drugs (Gaytan et al., 
2002).  

This  may  explain   the    anti-conceptive   effect  

observed in the study. The weak estrogenic 
activity may also be responsible for the anti-
conceptive effect of the extract. The study carried 
out by Braide et al. (2003), showed that the 
alkaloid fraction of G. kola seed, caused  changes 

in gonadal hormones in female rats. It was ob-
served that the seed caused a decrease in serum 
concentration of the gonadotropins (FSH and LH) 
and prolactin, while the alkaloid fraction of G. kola 
seed, caused  changes  in  gonadal  hormones  in 
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female rats. It was observed that the seed caused a 
decrease in serum concentration of the gonadotropins 
(FSH and LH) and prolactin, while coincidentally causing 
marked increase in serum level of estradiol and 
progesterone in female rats. In another study, Akpanta et 
al. (2005) reported that ethanolic extract of G. kola seed 
blocked ovulation in female rats. The findings in the 
present study, coupled with other works which had been 
reported earlier, corroborate the rationale behind the 
traditional use of G. kola seed as contraceptive among 
women in some parts of Nigeria. 
 
 
Conclusion 
 
The findings in this study reveal that G. kola seed 
possesses anti-conceptive and weak estrogenic 
properties. Therefore, this work corroborates the rationale 
behind the traditional use of G. kola seed as 
contraceptive for women. 
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