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ABSTRACT 
 

Garcinia kola (Heckel) has been used in folk medicine for the treatment of several 
ailments. One of these is its use for the treatment of conditions involving pain and 
inflammation with accompanying pyrexia. Our objective is to evaluate the anti-pyretic 
property of Garcinia kola (Heckel) seed extract in albino Wistar rats. Twenty-five albino 
Wistar rats of both sexes, randomized into five groups were used. Group one served as 
the control and received only the vehicle, propylene glycol. Group two received 
paracetamol 150 mg/kg body weight orally while groups three to five received 500, 1000 
and 1500 mg/kg body weight of the extract orally respectively. Pyrexia was induced using 
brewer’s yeast. We found LD50, determined by Lorke’s method to be greater than 5000 
mg/kg indicating the wide margin of safety of Garcinia kola (Heckel) seeds. The extract at 
doses of 500, 1000 and 1500 mg/kg respectively showed statistically significant (P<0.01) 
dose dependent reduction of brewer’s yeast induced pyrexia in albino Wistar rats. The 
study shows that Garcinia kola (Heckel) seeds possess significant anti-pyretic activity, 
thus justifying its ethnomedicinal use. 
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1. INTRODUCTION 
  
Plant derived medicines have made large contributions to human health and well-being. 
Estimates show that plant materials are present in or serve as models for almost 50% of 
western drugs. Plant derived medicines have many benefits, being relatively safer and 
affordable [1].  
 
Fever or pyrexia, is a common symptom of many illnesses and in children accounts for 19% 
to 30% paediatric emergency visits. Although it’s a beneficial physiological response, fever 
often leads to irritability in children and anxiety in parents [2] with the cost-effectiveness and 
the availability of fever-reducing agents being a major factor in its treatment, thus the need 
for readily available, cheap and effective agents.  Medicinal plants found in our environment 
are used by the population as cheaper alternatives to conventional orthodox medicines [3,4]. 
The World Health Organization estimates that almost 80% of African populations use herbal 
remedies [5]. One such plant used in treatment of conditions involving pyrexia is Garcinia 
kola (Heckel).  
 
Garcinia kola (bitter kola) is a flowering plant of many species in the Clusiaceae or 
Guittiferae family. The tree grows to a height 12 metres in moist forests in most parts of 
West and Central Africa, its natural habitat being subtropical or tropical lowland forests [6]. In 
Nigeria, it is commonly called Orogbo by the Yorubas, Namijin goro by the Hausas (who use 
it as a local snack) and Akuilu in Igbo [7]. It is called ‘male kola’ because of its claimed 
aphrodisiac property [8] and referred to as a wonder plant because every part of it is of 
medicinal importance [9].  
 
Garcinia kola seeds have been used in ethnomedicine as a purgative, anti-parasitic and anti-
microbial agent [10]. Other uses include the treatment of diarrhoea, bronchitis, throat 
infections and liver disorders [11]. The masticated fruit pulp is used as an oral antiseptic and 
in the treatment of cuts and sore throats [12]. The roots and stem serve as bitter chewing 
sticks and used for oral hygiene. The powered bark is used in the treatment of malignant 
tumours, pyrexia and; as a bitter tonic and astringent [6]. Lartex from the stem bark is 
reported to be effective against parasitic skin diseases and applied topically for wound 
dressing [2]. Traditional medicine practitioners in Nigeria, particularly in the Ogoni area use a 
decoction of Garcinia kola stem bark for the treatment of dysmenorrhoea, fever, 
inflammation and burns. It is also used to treat conditions such as laryngitis, gonorrhoea and 
hepatitis [2,13].  
 
Physiological and pharmacological effects such as anti-inflammatory property [5], 
antimicrobial activity [4,14], hepatoprotective, antioxidant, antifertility, haematological and 
anticancer effects [15] have been attributed to the plant. It is reportedly efficacious in 
patients with primary open angle glaucoma or ocular hypertension [16].  
 
In this study, we set out to investigate the anti-pyretic activity of Garcinia kola with a view to 
establishing a basis for its use in conditions involving pyrexia of different causes.  
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2. MATERIALS AND METHODS 
 
2.1 Collection, Identification and Preparation of Plant Material  
 
Garcinia kola (Heckel) seeds were procured from local dealers in the Terminus market, Jos, 
Plateau state, North Central Nigeria, and authenticated at the Federal College of Forestry, 
Jos. The voucher specimen, Number FHJ 948 has been deposited at the college herbarium 
for reference. The seeds were first inspected for deterioration and the presence of foreign 
materials. The seeds were sun-dried for two days, manually peeled, size-reduced with a 
hand grater then dried to constant weight in a hot air oven maintained at 40°C. 
 
2.2 Drugs and Reagents 
 
Chemicals and reagents used included methanol and propylene glycol; and paracetamol 
syrup 125 mg/5 ml; Brewer’s yeast, gum acacia and Normal Saline. All the chemicals and 
reagents used were of analytical grade. Paracetamol 125 mg/5 ml was obtained from 
Europharm Laboratories limited, Jos.  
 
2.3 Preparation of Extract 
 
Three hundred grams of the powder was extracted for 72 hours in a Soxhlet apparatus using 
70% methanol [9]. This was dried to a constant weight in a boiling water bath to give a dark 
brown semi-solid extract with a rubbery texture free of the solvent and of yield 48.31%. The 
extract was packaged in an air-tight container and kept in a refrigerator until needed.  
 
2.4 Thin layer Chromatography (TLC) Profiling/Fingerprinting  
 
The extract was applied on silica gel pre-coated TLC plates with the aid of capillary tubes 
and developed in a TLC chamber using different solvent systems or mobile phases. The 
solvent systems used were chloroform: water (8:2), chloroform: methanol: water (7:3:1) and 
acetone: water: 25% ammonia (90:7:1). The developed TLC plates were air dried and 
observed under day light; and ultra violet light UV at 254 nm. The plates were later sprayed 
with different spraying reagents for the development of colour in separated bands. The spray 
reagents used were iodine vapour and 10% sulphuric acid. The movement of the various 
spots were expressed by the retention factor (Rf ).  
 
The Rf   values were calculated for the different spots using the formula [17]: 
 
 Rf   value = Distance travelled by the solute 
                    Distance travelled by the solvent front of the TLC plate 
 

2.5 Experimental Animals 
 
Adult albino rats of both sexes, body weight 125-230 gm obtained from the National 
Veterinary Research Institute, Vom, Plateau State, Nigeria were used for the study. 
  
The animals were housed in disinfected metal cages padded with saw dust, placed on metal 
shelves in a well ventilated room at controlled  temperature (25 ± 2°C) and maintained in a 
12 hour dark-light cycle. The animals had free access to feed and clean tap water ad libitum. 



 
 
 
 

European Journal of Medicinal Plants, 4(5): 511-521, 2014 
 
 

514 
 

The drinkers containing clean tap water for the animals were washed and refilled daily. The 
use of experimental animals was approved by the Ethical Committee, Department of 
Pharmacology, Faculty of Pharmaceutical Sciences of the University of Jos, Nigeria. 
 
2.6 Acute Toxicity 
 
The animals were allowed to acclimatize for a period of 7 days before the determination of 
LD50 [18] which was carried out according to the method of Lorke [19] as modified by 
Builders et al [20]. In this procedure, there were two phases. In phase one, nine rats divided 
into three groups of three rats per group received graded doses (10, 100 and 1000 mg/kg 
respectively) of the extract by the oral route.  In phase two, a further nine rats in three groups 
of three rats each received graded doses (1500, 3000 and 5000 mg/kg respectively) of the 
extract by the oral route. Any acute toxic symptoms were observed and recorded 
systematically in 1, 2, 4, 6 and 24 hours after extract administration. The number of animals 
that survived or died in each group within 24 hours was observed recorded. The observation 
of acute toxic symptoms included but is not limited to skin changes, restlessness and 
aggressiveness, rubbing of nose and mouth on the floor of the cage, sensitivity to sound and 
pain, as well as respiratory movements and sedation. The acute toxic effect of the extract 
was assessed on the basis of mortality, which was expressed as LD50. Finally the LD50 value 
was calculated as the geometric mean of the highest non-lethal dose (with no deaths) and 
the lowest lethal dose (where deaths occurred). 
 

2.7 Induction of Pyrexia 
 
The animals were allowed an acclimatization period of 7 days before the experiment for the 
evaluation of antipyretic activity was carried out [18].  A 20% suspension of dried brewer’s 
yeast in 2% gum acacia prepared in normal saline was used as the pyrexia-inducing agent 
[21]. Initial rectal temperatures of the experimental animals were recorded with the aid of an 
clinical thermometer by inserting it 1.5cm deep into the rectum, and holding it in place for 
one minute [22]. This was done in order to ensure that the rats were normothermic before 
administering the brewer’s yeast which was administered subcutaneously according to the 
body weights of the rats [23]. After 18 hours the rectal temperature of the rats were 
determined via the same procedure and recorded. Animals that showed a rise in body 
temperature of at least 0.6°C [21] were eligible for carrying out further experiments. 
 
2.8 Antipyretic Activity 
 
Twenty-five experimental animals eligible for the experiment as earlier defined above, were 
randomly divided into 5 groups of 5 rats each. Group 1 received 5 ml/kg propylene glycol 
orally, as negative control. Group 2 received paracetamol 150 mg/kg body weight orally. 
Group 3, 4 and 5 received 500, 1000 and 1500 mg/kg body weight respectively of Garcinia 
kola (Heckel) seed extract orally suspended in propylene glycol. The rectal temperatures of 
the rats were recorded at 0, 1, 2, 3, 4 and 5 hours [14,24]. 
 
2.9 Statistical Analysis 
 
The data values were expressed as mean + standard error of mean and analyzed using one 
way ANOVA. P values lower than the appropriate levels of significance as designated were 
considered statistically significant.  
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3. RESULTS 
 
The results for the various Rf values according to solvent systems, different spray reagents 
and colours of the spots are presented in Table 1. No peaks or spots were noticeable when 
the developed plates were viewed under daylight. 
 
Summary of experimental procedure is presented in Table 2, results of oral LD50 is presented 
in Table 3 and the effect of oral administration of the seed extract on brewer’s yeast induced 
pyrexia is presented in Table 4.  
 
In the oral LD50 determination, none of the animals died.  The absence of death at doses up 
to 5000 mg/kg body weight of the extract showed that the oral LD50 of the extracts of 
Garcinia kola is greater than 5000 mg/kg. Only slight sedation was noticed at the 5000 
mg/kg dose. 
 
4. DISCUSSION 
 
The result of acute toxicity test, with oral LD50 being greater than 5000 mg/kg body weight 
shows it is safe. Even though sedation - probably due to an overwhelming concentration of 
the extract - was observed in the group administered 5000 mg/kg body weight, its use at this 
high dose for the purposes mention in literature would be rare. 
  
At 500 mg/kg body weight dose of the extract there was significant antipyretic activity (P < 
0.05) from 1hour after administration and (P < 0.01) from the second up to the fifth hour. The 
extract at doses of 1000 and 1500 mg/kg body weight respectively showed a significant 
decrease of body temperature in each group (P < 0.01) from the first hour after 
administration to the fifth hour. The control group showed no significant decrease in body 
temperature throughout the experiment as body temperatures of the group remained 
significantly elevated both before and after administration of 5 ml/kg body weight of 
propylene glycol, similar to the state when pyrexia was induced. The paracetamol group 
showed a significant decrease of body temperature from the first hour after administration up 
to the fifth hour (P < 0.01). This reduction in body temperature observed with paracetamol 
has been described as resulting from its property of being a non-selective Cyclooxygenase 
enzyme (COX) inhibitor [25]. 
 
Normal body temperature is regulated by centres in the hypothalamus that ensures a 
balance between heat loss and heat production. Fever occurs when there is a disturbance of 
this hypothalamic ‘thermostat’, which leads to the set-point of body temperature being 
raised. Cyclooxygenase enzyme inhibitors which are often used as Non steroidal Anti-
inflammatory drugs, NSAIDs, reset the thermostat. Once there has been a return to the 
normal set-point, the temperature regulating mechanisms (dilation of superficial blood 
vessels, sweating, etc.) then operate to reduce temperature. NSAIDs are thought to be anti-
pyretic largely through inhibition of prostaglandin production in the hypothalamus [15, 26]. 
During an inflammatory reaction, bacterial endotoxins cause the release of a pyrogen, 
Interleukin-1 from macrophages. Interleukin-1 stimulates the generation of E-type 
prostaglandins (PGEs) in the hypothalamus, with resultant the elevation of the set-point for 
temperature. There is some evidence that prostaglandins are not the only mediators of fever; 
hence NSAIDs may have an additional anti-pyretic effect by mechanisms yet unknown even 
as they do not affect normal body temperature [26,27]. 
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Table 1.  Rf values of peaks from Garcinia kola seed extract obtained with different solvent  
and visualization systems 

 

Solvent System Visualization System, Rf value and colours of peaks 

Chloroform: Methanol  (8:2) UV (254nm) Iodine Vapour 10% Sulphuric acid 
Rf values Colour Rf values Colour Rf values colour 
No peak seen 0.87  Brown 0.25  All Dark brown 

on a pinkish tail 
  

 
 
 

0.75  Brown 0.33  
 0.42 

0.53 
0.70 
0.75 Dark Blue 

Chloroform: Methanol: Water 
(7:3:1) 

0.68 
 

Yellow 
 

0.68 Yellow 0.30 Dark brown 

0.89 Pink 0.89 Yellowish brown 0.50 Light pinkish 
  0.54 Pink 

0.70 Dark orange 
  0.77 Light brown 

0.92 Yellow  
Acetone: Water: 25% Ammonia 
(90:7:3) 

No peak seen 0.57 Brown 0.57 Orange 
0.62 Light orange 0.62 Orange 
0.92 Light pink 0.92 Light Brown 

 
Table 2. Summary of experimental method 

 
Groups N Induction of pyrexia (0 hour) in all  

groups 
Treatment (18hours) 

1 5 20ml/kg of 20% suspension of dried 
brewers’ yeast prepared in 2% gum 
acacia 

Propylene glycol 5ml/kg 
2 5 Paracetamol 150mg/kg 
3 5 Extract 500mg/kg 
4 5 Extract 1000mg/kg 
5 5 Extract 1500mg/kg 

N = number of experimental animals per group 

 
 



 
 
 
 

European Journal of Medicinal Plants, 4(5): 511-521, 2014 
 
 

517 
 

Table 3. Oral LD50 of Garcinia kola (Heckel) seed extract 
 
Groups N Dose (mg/Kg body weight) Mortality Percentage Mortality Other Symptoms 

Phase I      
1 3 10 0 0 % - 
2 3 100 0 0 % - 
3 3 1000 0 0 % - 
Phase II      
1 3 1500 0 0 % - 
2 3 3000 0 0 % - 
3 3 5000 0 0 % Sedation 

N = number of experimental animals per group - = other symptoms not observable 
The oral LD50 of Garcinia kola (Heckel) seed extract was found to be more than 5000 mg/kg body weight. 

 
Table 4. Effect of Garcinia kola (Heckel) seed extract administered orally on brewer’s yeast-induced pyrexia in albino Wistar rats 

 
Group Normal Pyrexia 0 Hour 1 Hour 2 Hours 3 Hours 4 Hours 5 Hours 

Propylene glycol  
5 ml/kg 

37.50 ± 0.09 
 

38.20 ± 0.15 38.40 ± 0.15 38.43 ± 0.14 38.63 ± 0.09 38.63 ± 0.09 38.43 ± 0.09 38.30 ± 0.04 

Paracetamol  
150 mg/kg 

37.40 ± 0.05 
 

38.24 ± 0.09 38.28 ± 0.04 37.58 ± 0.07** 37.38 ± 0.04** 37.30 ± 0.05** 37.43 ± 0.04** 37.44 ± 0.05** 

Extract  
500 mg/kg 

37.30 ± 0.05 
 

38.30 ± 0.07 38.38 ± 0.07 37.98 ± 0.07* 37.60 ± 0.04** 37.56 ± 0.05** 37.62 ± 0.04** 37.80 ± 0.04** 

Extract  
1000 mg/kg 

37.42 ± 0.04 
 

38.32 ± 0.06 38.34 ± 0.05 37.76 ± 0.07** 37.54 ± 0.05** 37.30 ± 0.03** 37.62 ± 0.06** 37.70 ± 0.04** 

Extract  
1500 mg/kg 

37.46 ± 0.04 38.30 ± 0.07 38.34 ± 0.05 37.38 ± 0.04** 37.34 ± 0.02** 37.36 ± 0.04** 37.44 ± 0.07** 37.34 ± 0.06** 

Values are rectal Temperatures (°C) and represented asMean ± standard error of mean (S.E.M) *P < 0.05; **P < 0.01 compared with control. 
Number of animals per group = 5 
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The time of onset of reduction of pyrexia in the extract and paracetamol groups was 
approximately 1 hour. This may have been due to the route of administration. In this 
experiment, paracetamol, the control and extract preparations were administered orally. This 
route comes with some general characteristics which may have a toll on onset of action, 
bioavailability, duration of action and certain other pharmacokinetic parameters. Typically, 
about 75% of a drug given orally is absorbed within 1-3 hours, but numerous factors alter 
this, some physiological and some to do with the formulation of the drug. The main factors 
that affect gastrointestinal absorption are gastrointestinal motility, splanchnic blood flow, 
physicochemical factors, and particle size and formulation [16]. From the results, body 
temperature of the animals started to show a marginal rise from the third hour post 
administration in both test and paracetamol groups. This may have been due to the decline 
in the peak plasma concentration of the agents administered. There was also a fall in body 
temperature after the fifth hour succeeding the rise observed in the fourth hour in the 1500 
mg/kg body weight group. This fluctuation may have been due to the effect of the 
administered agent wearing off, and the body recovering its own ability to lower the set-point 
of body temperature in the hypothalamus, thus restoring body temperature to normal. 
 
The anti-pyretic activity Garcinia Kola (Heckel) seed extract may be due to phytoactive 
constituents present in it. Many authors have documented these to include flavonoids, 
tannins, cardiac glycoside, steroids, saponins and reducing sugars [9,28]. The presence of 
these five groups of phytoactive constituents was confirmed by thin layer Chromatographic 
profiling (Table 1) wherein five distinctive peaks or spots of different Rf values could be seen 
especially when the spots were visualized after spraying with 10% sulphuric acid. Thus the 
versatility of chromatographic techniques especially thin layer chromatography in the initial 
qualitative evaluation of herbal products as has been highlighted by many reports [29,30] 
cannot be overemphasized.  With particular reference to the antipyretic effect, flavonoids 
that are abundantly present in the seeds are known to inhibit prostaglandins which are 
involved in pyrexia [11]. Many experiments suggest that interleukin-1 causes fever by first 
inducing the formation of one of the prostaglandins, mainly prostaglandin E2, which acts in 
the hypothalamus to elicit the fever reaction.  Therefore when prostaglandin formation is 
blocked by drugs or phytoactive constituents such as flavonoids, the fever is completely 
abrogated or reduced [23,4]. The anti-pyretic activity of the extract could also be as a result 
of vasodilation of superficial blood vessels leading to increased heat dissipation as a result 
of the resetting of temperature control centres in hypothalamus. It could also be through 
enhancement of the production of other anti-pyretic substances such as vasopressin and 
arginine by the body [23]. 
 
5. CONCLUSION 
 
The results of this study show that Garcinia kola (Heckel) seed extract has significant 
antipyretic activity in experimental animals and provides a basis for the wide spread 
ethnomedicinal use of the seed and indeed the plant in the treatment of fevers and related 
conditions.  
 
PATIENT CONSENT 
 
Not applicable. 
 
 
 



 
 
 
 

European Journal of Medicinal Plants, 4(5): 511-521, 2014 
 
 

519 
 

ETHICAL APPROVAL 
 
All authors hereby declare that "Principles of laboratory animal care" (NIH publication No. 
85-23, revised 1985) were followed. All experiments and procedures have been examined 
and approved by the Animal Care and Use Committee, Faculty of Pharmaceutical Sciences, 
University of Jos. 
 
ACKNOWLEDGEMENT 
 
The authors acknowledge with thanks the support, cooperation and technical assistance of 
laboratory staff of the Pharmacology department as well as the Animal house Unit of the 
faculty of Pharmaceutical sciences, University of Jos. We also wish to specially thank Mr 
Thomas P. Yakubu of the Pharmacognosy research laboratory, Department of 
Pharmacognosy, Faculty of Pharmaceutical Sciences of the University for Technical 
Assistance in the course of this study. 
 
COMPETING INTERESTS 
 
Authors have declared that no competing interests exist. 
 

REFERENCES 
 
1. Thoha TB, Christopher K, Simeon JE, Sikirat MO. Antibacterial and Anti inflammatory 

activities of Anacardium occidentale leaves and bark extracts. Crown Journal of 
Medicine. 2012;2(2):20-24. 

2. Betz MG, Grunfeld AF. Fever phobia in the emergency department: a survey of 
Children’s care givers. European Journal of Emergency Medicine. 2006;13(3):129-33.  

3. Akah PA, Nwabie AI. Evaluation of Nigerian Traditional Medicinal Plants used for 
rheumatic inflammation disorders. Journal of Ethnopharmacology. 1994;42:179-82.    

4. Sofowora A. Medicinal Plants and Traditional Medicine in Africa (2nd Edition), Ibadan, 
Nigeria: Spectrum Books Limited, 1993; pp. 1-153.  

5. World Health Organization. Traditional Medicine; Growing Needs and Potential, WHO 
Policy Perspectives on Medicines., Geneva,  World Health Organization. 2002;1–6. 

6. Iwu M. Handbook of African Medicinal Plants. Boca Raton, FL.: CRC Press; 1993. 
7. Adesuyi AO, Elumm IK, Adaramola FB, Nwokocha AGM. Nutritional and 

phytochemical screening of Garcinia kola. Advance Journal of Food, Science and 
Technology. 2012;4(1):9-14.  

8. Uko OJ, Usman A, Ataja, AM. Some biological activities of Garcinia kola in growing 
rats. VETERINARSKI ARHIV. 2001;71(5):287-97.  

9. Dalziel JM. The Useful Plants of West Tropical África., London: Crown Agents for the 
Colonies; 1937. 

10. Madubuyi I I. Antimicrobial activities of the constituents of Garcinia kola seeds. 
International Journal of Pharmacy. 1995;33(3):232-37. 

11. Braide V, Vittrotio G.  Histological alterations by a Diet containing seeds of Garcinia 
kola: effects on liver, kidney and intestine in the Rat. Gedenbaurs Morphology. Jahrb, 
Leipzig. 1999;1334:95-101. 

12. Iwu M, Duncan AR, Okunji CO.  New Antimicrobials of Plant Origin. Alexandria, VA.: 
ASHS Press. 1999;457-62. 
 



 
 
 
 

European Journal of Medicinal Plants, 4(5): 511-521, 2014 
 
 

520 
 

13. Adesina SK, Gbile ZO, Odukoya OA, Akinwusi DD, Illoh HC, Jayeola  AA. Survey of 
indigenous useful plants of West África with special emphasis on medicinal plants and 
issues associated with management. The United Nations Programme on Natural 
Resources in África; Second edition; 1995.  

14. Adegboye MF, Akinpelu DA, Okoh AI. The Bioactive and Phytochemical properties of 
Garcinia kola (Heckel) seed extract on some pathogens. African Journal of 
Biotechnology. 2008;7(21):3934-38. 

15. Udenze ECC, Braide VB, Okwesilieze CN, Akuodor GC, Odey MO. The effects of 
gavage treatment with Garcinia kola seeds on biochemical markers of liver 
functionality in diabetic rats. Annals of Biological Research. 2012;3(9):4601-608.  

16. Adefule-Ositelu AO, Adegbehingbe BO, Adefule AK, Adegbehinde OO, Samalia E, 
Oladigbolu K. Efficacy of Garcinia kola 0.5% aqueous eye drops in patients with 
primary open-angle glaucoma or ocular hypertension. Middle East African Journal of 
Ophthalmology. 2010;17:88-93. 

17. Sharma V, Paliwal R. Preliminary phytochemical investigation and thin layer 
chromatography profiling of sequential extracts of Moringa oleifera pods. International 
Journal of Green Pharmacy. 2013;7:41-5. 

18. Amiya RP, Anuj KA, Ashutosh MA. Study on Anti-pyretic activity of Capparis zeylanica 
Linn. Plant methanolic extract. International Journal of Pharmaceutical Sciences and 
Research. 2010;1(3):169-71.  

19. Locke D. A new approach to practical acute toxicity testing. Archives of Toxicology. 
1983;54:275-87.  

20. Builders MI, Isichie CO, Aguiyi JC. Toxicity Studies of the Extracts of Parkia biglobosa 
Stem Bark in Rats. British Journal of Pharmaceutical Research. 2012;2(1):1-16. 

21. Shukla P, Shukla P, Mishra SB, Gopalakrishna, B. Screening of anti-inflammatory and 
antipyretic activity of Vitex leucoxylon Linn. Indian Journal of Pharmacology. 
2010;42(6):409–11. 

22. Nanda BK, Jena J, Rath B, Behera BR. Analgesic and anti-pyretic activity of whole 
parts of Sphaeranthus indicus Linn. Journal of Chemical and Pharmaceutical 
Research. 2009;1(1):207-12. 

23. Kagbo HD, Ekene EN. Evaluation of the anti-pyretic property of methanol extract of 
Garcinia kola (Heckel) stem bark. International Journal of Biology, Pharmacy and 
Allied Sciences. 2012;1(2):143-51. 

24. Niazi J, Gupta V, Chakarborty P, Kumar P. Anti-inflammatory and anti-pyretic activity 
of Aleuritis moluccana leaves. Asian Journal of Pharmaceutical and Clinical Research. 
2010;3(1):35-37. 

25. Rang HP, Dale MM, Ritter JM and Moore PK, Pharmacology, 6th ed., Edinburgh: 
Churchill Livingstone. 2007;557-87.  

26. Murthy JR, Venkataraman S, Meera R, Desmukh KS, Chidambaranathan N, Pevi D.  
Phytochemical investigation and anti-pyretic activity of leaf extract of Vitex negundo 
Linn. International Journal of PharmTech Research. 2010;2(2):1069-73. 

27. Ofokansi KC, Mbanefo AN, Ofokansi MN, Esimone CO. Antibacterial interaction of 
Crude Methanol Extract of Garcinia kola seed with Gatifloxacin. Tropical Journal of 
Pharmaceutical Research. 2008;7(4):1159-65. 

28. Akinpelu DA, Adegboye MF, Adeloye OA, Okoh AI. Biocidal activity of partially purified 
fractions from mehanolic extract of Garcinia kola (Heckel) seeds on bacterial isolates. 
Biological Research. 2008;41(3):277-87. 

29. Giri L, Andola HC, Purohit VK, Rawat MSM, Rawal RS, Bhatt ID. Chromatographic 
and spectral fingerprinting standardization of traditional medicines: an overview of 
modern tools. Research Journal of Phytochemistry. 2010;4:234-41. 



 
 
 
 

European Journal of Medicinal Plants, 4(5): 511-521, 2014 
 
 

521 
 

30. Kunle OF, Egharevba HO, Ahmadu PO. Standardization of herbal medicines - A 
review. International Journal of Biodiversity and Conservation. 2012;4(3):101-12. 

31. Kluger MJ. Fever: role of pyrogens and cryogens. Physiological Reviews. 1991;71:93–
127.  

_________________________________________________________________________ 
© 2014 Falang et al.; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 

 
 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
http://www.sciencedomain.org/review-history.php?iid=412&id=13&aid=3413 

 


