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Abstract: Laboratory experiment was carried to evaluate the toxicity profile, anƟ-inflammatory and anƟ-
pyreƟc acƟviƟes of methanol leaf extract of Acacia ataxacantha in rats. The doses (100, 200 and 400 mg/kg 
body weight of the extract) selected for the study were based on the calculated LD50. AnƟ-inflammatory 
acƟviƟes were invesƟgated using the carragenaan and albumin induced paw edema, while the anƟpyreƟc 
acƟvity was evaluated using yeast induced pyrexia method. The induced inflammaƟon produced a dose 
dependent significant (p ≤ 0.05) reducƟon of inflammaƟon at 200 and 400 mg/kg while a significant (p ≤ 0.05) 
reducƟon in oedema was observed at doses of 100, 200 and 400mg/kg (4th h). Similarly, there were significant 
inhibiƟons (p ≤ 0.05) of inflammaƟon at the 20th, 40th, 60th and 120th minutes post extract administraƟon in 
albumin induced hind-paw inflammaƟon. The data obtained from the anƟpyreƟc study showed no significant 
differences between the treatment means. These findings suggest that the extract may contain bioacƟve 
compounds that possess anƟ-inflammatory acƟviƟes, thus supporƟng the ethno-medical use of the plant in 
the management of painful inflammaƟon in human and animals. 
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IntroducƟon  
The plant Flame thorn, Acacia ataxacantha is a shrub that is widespread in tropical Africa 
(Habbal et al., 2011). These medicinal plants have been used globally from ancient Ɵmes as 
the major source of tradiƟonal medicine in the treatment of various diseases (Kareji 2013). 
It is reported that about 50% of orthodox drugs are derived from vegetable sources (Kareru 
et al., 2007). Presently, there is increasing popularity in the use of medicinal plant as they 
are believed to be natural, beneficial, safe, available, accessible and free from adverse 
effects (Gilani et al., 1999). TradiƟonally, the plant was reported to be used in the 
management of painful inflammaƟon of the respiratory tract, tooth, ulcers and skin sores 
(Erasto et al.,2004). The analgesic and anƟ-inflammatory acƟviƟes of the plant had also 
been evaluated (Eloff et al., 2008). These assumpƟons are based on long term use of the 
plants, with liƩle or no scienƟfic data to support informaƟon on the efficacy and safety 
profiles of these medicinal plants (Eloff, 2004). However, researches have proven that not 
all medicinal plants are safe, as they produce toxic effect on evaluaƟon, which can result 
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from inherent toxic effect of the acƟve principle, overdosing, chronic use, interacƟons, 
allergies, contaminaƟons (Chanda et al., 2010).  

InflammaƟon occurs when immunological competent cells are acƟvated in response to injury 
or irritants or foreign organisms (anƟgenic proteins). The outcome of this inflammatory 
response for the host may either be beneficial (invading organisms are phagocytosed or 
neutralized), or deleterious (arthriƟs). It is characterized in the acute form by classical signs 
of pain, redness (flushing), swelling (oedema), heat (warmth) and loss of funcƟon (Anjim and 
Mir, 2010). An inflammatory response may be induced in a great variety of ways and these 
include; truma, injury, anƟgens (viral, bacteria, protozoa and fungi), some chemicals 
(turpenƟne, croton oil) and other foreign substances which evoke immune responses. The 
character of the injury, its severity and the site of injury, each modified the progression of 
inflammatory responses as does the therapeuƟc intervenƟon being administered (Stankov, 
2012). A local inflammatory response is usually accompanied by systemic changes such as 
fever (pyrexia), malaise and an increase in circulaƟng leucocytes (Kareji, 2013).  

Pyrexia (fever) is elevated body temperature (> 37.8 °C orally or > 38.2 °C rectally) or an 
elevaƟon above a person's known normal body temperature (Arabski et al., 2012). Pyrexia 
can also result from secondary impact of infecƟon, Ɵssue damage, inflammaƟon, graŌ 
rejecƟon, malignancy or other diseased states (Cheikyoussef et al., 2011). The infected or 
damaged Ɵssue enhances the formaƟon of pro-inflammatory mediators (cytokines like 
interleukin 1β, α, β and TNF-α) which increase the synthesis of PGE2 near pre-opƟc 
hypothalamus area, thereby triggering the hypothalamus to elevate the body temperature 
(Bruneton, 2009). Non-steroidal anƟ-inflammatory drugs (NSAIDS) and paracetamol are 
employed in the management of inflammatory pain. Due to cost of drug and adverse effects 
associated with the use of these drugs, majority of people in developing countries rely on 
medicinal plants in management of inflammatory injuries and pain (Arora et al., 2012). Hence, 
the World Health OrganizaƟon (WHO) encourages the inclusion of herbal medicines of proven 
safety and efficacy in the healthcare programs of developing countries, despite the huge 
advancement made in orthodox medicine (Kareru et al., 2007). Research have shown that 
herbal medicine contain phytochemicals that can help alleviate injuries and inflammatory 
condiƟons (Boubakar et al., 2012). The objecƟves of the study was to evaluate the anƟ-
inflammatory and anƟ-pyreƟc effects of methanol leaf extract of Acacia ataxacantha in rats.  

Materials and methods 

Plant collecƟon and idenƟficaƟon 
The fresh plant of Acacia ataxacantha D.C was collected from Lake Chad Research InsƟtute 
of Maiduguri, Borno State, Nigeria, in August 2023. It was idenƟfied and authenƟcated by 
the Department of Forestry, Faculty of Agriculture, University Maiduguri. Where herbarium 
number (Voucher Number 564) was compared with exisƟng specimen and deposited. 

PreparaƟon of Extract  
The leaves of the plant were separated from the tree branch, cleaned, air-dried under the 
shade, and crushed into coarse powder using mortar and pestle. Five hundred grams (500 g) 
of the powdered plant was cold macerated with 2.5 litres of 70% v/v methanol (in water) for 
72 hours. The resultant mixture was filtered using Whatman filter paper (No.1) and 
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concentrated to dryness using evaporaƟng dish over a water-bath. The temperature of the 
water-bath was maintained at 40-50 οC to give a constant weight of the dried extract.  

Phytochemical analysis   
Phytochemical screening of the plant was carried out according to the methods described by 
Wagner and Blat (2001) and Bruneton (2009) for the detecƟon of plant secondary 
metabolites. Tannins, alkaloids, flavonoids, steroids, coumarins,  saponins, 
naphthoquinones, triterpenes, lignans, pigments, anthracene derivaƟves have been 
invesƟgated using tube test. Each extract (10 mg/ml) were deposited on TLC plate to confirm 
the results.  

Experimental animals 
Rats (190–240 g) were obtained from Animal Research Farm, Department of Pharmacology 
and TherapeuƟcs, Faculty of Veterinary Medicine, University, Maiduguri. The animals were 
maintained in a well-venƟlated room under standard temperature and pressure, feeds and 
water administered ad libitum. Animals were handled in compliance with ARRIVE guidelines 
2010 (Boubakar et al., 2012) while the experiments were conducted according to standard 
protocols of NaƟonal InsƟtute of Health (NIH, 2015), guidelines for use and care of laboratory 
animals. 

Equipment and instruments 
Pestle and mortar, weighing balance “mg” (AE240 Switzerland), weighing balance “g” 
(Golden-MeƩler USA), desiccator (MonaxScotland), water bath, evaporaƟng dish, plain 
boƩles, EDTA boƩles, capillary tubes, haematocrit centrifuge (Denley, BS400, UK), centrifuge 
(Techmel and Techmel, TT-645P, UK), haematology analyser (PIOWAY HY-3400, Japan). Other 
materials include disƟlled water, methanol (BDH Chemical Ltd, Poole, England), chloroform 
(Sigma Chemicals Co. USA), 10% formalin. 

Albumin- induced paw oedema in rats  
This test was carried out using a modificaƟon of Wadood et al., (1989), as described by Arias 
et al. (2004). Twenty-five rats of either sex were divided into five groups of five rats and pre-
treated as follows: Group I received normal saline (1 ml/kg) which serve as the negaƟve 
control. Groups II, III and IV received 100, 200 and 400 mg/kg of the extract respecƟvely, while 
rats in group V rats received acetyl salicylic acid (150 mg/kg). All drugs were administered 
orally. One hour post-treatment, rats in each group were injected with 0.5 ml/kg raw egg 
albumin (phlogisƟc agent) in the sub-plantar surface of the leŌ hind-paw. Paw oedema was 
measured with Venier caliper every 20 minutes for a period of 120 minutes at 20, 40, 60, 80, 
100 and 120 minutes aŌer albumin administraƟon. Pedal oedema (inflammaƟon) was evident 
within 5 - 8 minutes, following fresh egg albumin (0.5 ml/kg) injecƟon into the sub-plantar 
region of the leŌ hind paw in rats.  

AnƟpyreƟc Study  
The anƟpyreƟc acƟvity of the extract of Acacia ataxacantha was evaluated using Brewer’s 
yeast induced pyrexia in rats.  
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StaƟsƟcal analysis 
The data were expressed as mean ± SEM and analyzed using one way analysis of variance 
(ANOVA) followed by DunneƩ-t post-hoc test. Values of p ≤ 0.05 were considered staƟsƟcally 
significant. 

Results and Discussion 

Table 1: Phytochemical ConsƟtuents of Methanol Extract of Acacia ataxacantha Leaf  
Chemical Constituent  Inference  
Alkaloids  
Anthraquinones  

+  
-  

Carbohydrates  +  
Flavonoids  +  
Glycosides  +  
Phenols  +  
Reducing sugar  +  
Saponins  +  
Steroidal glycosides  +  
Tannins  +  
Triterpenes  -  
  Key + = (PosiƟve) present and - = (NegaƟve) absent 

Phytochemical screening of the extract of Acacia ataxacantha leaf revealed the presence of 
alkaloids, carbohydrates, flavonoids, glycosides, phenol, saponins, reducing sugars, steroids 
and tannins (Table 1). Alkaloids, flavonoids and tannins have been found to alleviate 
inflammatory processes through the inhibiƟon of prostaglandins pathway (Firras and Hassan, 
2008).   

Table 2: Effect of methanol extract of Acacia ataxacantha leaf on albumin induced hind 
paw edema in rats  
Treatment 
(mg/kg)  

                     Volume of Oedema (mm)/(% Inhibition)   

20min          40min          60min        80min        100min       120min 

N/S(1mg/ml)  0.45±0.11  0.52±0.02  0.64±0.33  0.58±0.02  0.48±0.02  0.49±0.11  
MEAA (100)  0.48±0.01 

(-6.20)  
0.41±0.02 
(19.10)  

0.64±0.03 
(0.93)  

0.49±0.03 
(13.70)  

0.50±0.09 
(-5.00)  

0.48 ±0.01 
(2.00)  

MEAA (200)  0.35±0.2c 
(21.00)  

0.34±0.04c 
(33.20)  

0.52±0.03a 
(14.00)  

0.45±0.03 
(22.40)  

0.49±0.01 
(-4.60)  

0.36 ±0.21a 
(26.50)  

MEAA (400)  0.34±0.0b 
(15.50)  

0.37±0.0b 
(27.70)  

0.53±0.03a 
(17.70)  

0.48±0.02 
(16.80)  

0.43±0.01 
(10.10)  

0.38± 0.01a 
(22.40)  

ASA    (150)  0.35±0.0b 
(22.20)  

0.26±0.01c 
(49.20)  

0.52±0.01a 
(19.90)  

0.42±0.03a 
(26.90)  

0.39±0.0b 
(18.10)  

0.34± 0.01b 
(30.00)  

Data were represented as Mean ± SEM. N/S= Normal saline, MEAA=Methanol Extract of 
Acacia ataxacantha, ASA=Acetyl salicylic acid. n = 5   

Means followed by same leƩer are were represented using the following superscripts a = P < 
0.05, b = P < 0.01 and c = P < 0.001  
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The oedema (displaced volume) induced by egg albumin in the hind paw of rats was not 
sustained throughout the experimental period, as peak oedema was observed for all the 
groups at 60 minutes and a decreased oedema was observed Ɵll 120 min. There was 
significant (p ≤ 0.05) difference in oedema at doses of 200 and 400 mg/kg body weight when 
compared with the normal saline (negaƟve control) group at 20, 40 and 60 minutes 
respecƟvely (Table 2). The standard drug (acetylsalicylic acid 150mg/kg) exhibit staƟsƟcal 
significance (p ≤ 0.05) at all the Ɵme when hind paw oedema readings was taken. Albumin-
induced hind paw oedema test is used in invesƟgaƟng acƟvity in acute inflammaƟon (Arora 
et al., 2012). The ability of the extract to reduce the oedema induced by albumin suggests its 
anƟ-inflammatory acƟvity of the plant extract.  

Table 3: AnƟ-pyreƟc effects of the methanol extract Acacia ataxacantha leaf in rats  
Treatment  (mg/kg)                         Mean Rectal Temperature (◦C)    

0 min  30 min  60 min  90 min  120 min  
N/S (1mg/ml)  38.94±1.02  38.01±0.92  38.01±0.01  39.02±0.11  38.74±0.01 
MEAA (100)  38.91±1.41  37.92±0.14  37.04±0.24  39.91±0.43  39.30±0.21 
MEAA (200)  38.27±0.10  38.29±0.11  38.80±0.37  38.91±0.01  38.71±0.01 
MEAA (400)  38.41±0.12  37.88±1.14  39.24±0.91  39.02±0.01  38.51±0.22 
PCM (150)  38.11±0.19  38.95±0.52  38.58±0.11  38.4±0.11a  38.0±0.01a 
Data were represented as Mean ± SEM. N/S= Normal saline, MEAA=Methanol Extract of 
Acacia ataxacantha, PCM= Paracetamol. n = 5   

There was no significant (p<0.05) difference in the mean rectal temperature between the 
various doses of extract test when compared with the negaƟve control group (Table 3). This 
implies that the extract has no significant anƟ-pyreƟc acƟvity.  

 
Table 4: Effect of extract on some renal biochemical parameters aŌer 90 days of oral  
   administraƟon. 

Biochemical 
Parameters 

D/W 1ml/kg MEAA 50 mg/kg MEAA 200 mg/kg MEAA 400 mg/kg 

Urea (mg/dL) 3.18 ± 0.45 5.53 ± 0.69* 5.80 ± 0.31* 5.67 ± 0.42* 
Creatinine (mg/dL) 35.82 ± 0.66 47.00 ± 3.61* 45.50 ± 1.50* 49.67 ± 5.46* 
Na+ (mmol/L) 141.20 ± 2.71 148.67 ± 2.40 156.50 ± 7.50* 156.67 ± 0.88* 
K+ (mmol/L) 5.00 ± 0.07 5.50 ± 0.17 5.40 ± 0.50 5.40 ± 0.16 
CI- (mmol/L) 101.92 ± 1.12 107.23 ± 2.92 101.25 ± 0.85 104.80 ± 2.77 
HCO3

– (mmol/L) 25.94 ± 0.91 25.40 ± 0.47 27.35 ± 0.95 25.83 ± 1.34 
 
  The oral median lethal dose (LD50) of the extract in rats was found to be greater than 
5000 mg/kg body weight. There was significant increase (p ≤ 0.05) in body weight of the rats 
that received extract at doses of 200 and 400 mg/kg when compared with the negaƟve control 
group. There was no significant difference in the relaƟve organ weights of all the tested doses. 
There was significant (p ≤ 0.05) increase in the level of urea and creaƟnine, while the level of 
Na+ ion significantly (p ≤ 0.05) and dose dependently increase when compared with the 
negaƟve control group in the liver funcƟon test (Table 4). 
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Table 5: Effect of extract on hematological parameters aŌer 90 days of oral administraƟon. 
Haematological 
indices 

D/W 1 ml/kg MEAA 50 mg/kg MEAA 200 mg/kg MEAA 400 
mg/kg 

WBC (109/L) 7.10 ± 1.05 8.63 ± 1.29 5.55 ± 1.25 5.07 ± 0.04 
RBC (1012/L) 7.58 ± 1.46 6.83 ± 0.67 7.70 ± 0.01 7.40 ± 1.73 
HGB (g/dL) 13.86 ± 0.16 13.33 ± 0.22 14.50 ± 0.20 14.00 ± 0.12 
PLT (109/L) 724.00 ± 2.90 699.00 ± 5.80 706.00 ± 9.00 773.00 ± 9.60 
PCV (%) 50.80 ± 0.20 48.00 ± 1.70 50.50 ± 0.50 51.00 ± 0.60 
MCV(fL) 65.90 ± 1.50 70.20 ± 3.60 65.60 ± 0.30 68.40 ± 2.00 
MCH (Pg) 18.10 ± 0.30 19.50 ± 0.50 18.50 ± 0.10 18.80 ± 0.50 
MCHC(g/dL) 27.20 ± 0.30 27.90 ± 0.70 28.20 ± 0.20 27.90 ± 0.40 

Data were presented as Mean ± SEM, n= 6. StaƟsƟcal tool ANOVA (followed by DunneƩ post-
hoc test) p ≤ 0.05 level of significance. D/W =DisƟlled water. MEAA =Methanol Extract of 
Acacia ataxacantha. 
 

The analysis of haematological parameters is important in accessing toxic effect of substance 
because, it has a higher predicƟve value of toxicity in humans when tests involve rodents 
(Kereru et al., 2007). There was no significant difference in the haematological parameters 
when the extract treated groups were compared with the negaƟve control group. The extract 
on evaluaƟon did not produce any significant difference in the level of hematological 
parameter (Table 5). 

Discussion 
Recent report showed that about 85% of people worldwide, parƟcular in developing countries 
rely on tradiƟonal medicine and its pracƟce for their primary health care need (Wagner and 
Bladt, 2001). The oral median lethal dose (LD50) of the extract in rats was found to be greater 
than 5000 mg/kg body weight. This shows that on acute administraƟon (orally), the extract is 
pracƟcally non-toxic (Wadood et al., 1989). ReducƟon in body weight and relaƟve organ 
weight is usually regarded as toxic effect of extract on animal, resulƟng to reduced food and 
water intake (Tandon et al., 2005). The extract caused an increase in body weight when 
compared with negaƟve control group, hence showed relaƟve safety of the extract on the rats. 

The kidney is an important organ in the body that maintains homeostasis through its 
osmoregulatory funcƟon (regulaƟon of electrolytes and blood pressure, maintenance of acid-
base balance) (Shah et al., 1997). Urea is a by-product of protein metabolism that is excreted 
solely in the kidney (Sasidharan et al., 2011) while, creaƟnine is a by-product of muscle 
metabolism (Saleem et al., 2010) which is also excreted exclusively by glomerular filtraƟon. 
Hence, the levels of creaƟnine, urea, sodium, potassium or chloride, are parameters used as 
a measure of kidney funcƟon (Saad et al., 2011). The significant increase in the serum level of 
urea and creaƟnine in the renal biochemical parameters tested is an indicaƟon of kidney 
dysfuncƟon (may signify decrease in kidney funcƟon due to toxic effect of extract). Sodium is 
an extracellular fluid ion that is filtered and reabsorbed in the kidney (Riffel et al 2002). The 
significant elevaƟon in serum level of sodium ion in the serum electrolytes evaluated might be 
due to kidney dysfuncƟon resulƟng from loss of excessive fluid (dehydraƟon) and reduced 
water intake by the rats (Riaz et al., 2011). 
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Liver is the major organ in the living system for metabolism of drugs and other xenobioƟcs. 
Alanine transaminase, aspartate transaminase and alkaline phosphatase are biomarkers used 
to evaluate liver funcƟon (Popova et al., 2009). The significant increases in the level of AST 
might be an indicaƟon of liver damage, which is suggesƟve of hepatotoxic effect. Although, 
ALT and AST are largely used in the assessment of liver damage (as they cause hepatocytes 
inflammaƟon, cellular leakage and damage to cell membrane) by drugs or any hepatotoxic 
substance (Ngoci et al., 2014), but elevated level of ALT is more specific for liver related injuries 
or diseases (Nayak et al., 2007). However, high level of AST is also indicaƟve of liver damage, 
cardiac infarcƟon and muscle injury (MacDonald et al., 2010). ALT is present in the liver only 
in small quanƟƟes, the enzyme is secreted in the bile and substanƟal elevaƟon of serum ALP 
is seen with mild intrahepaƟc or extra-hepaƟc biliary obstrucƟon (Keymanesh et al.,2009). 

The analysis of haematological parameters is important in accessing toxic effect of substance 
because, it has a higher predicƟve value of toxicity in humans when tests involve rodents 
(Mahesh and SaƟsh, 2008). There was no significant difference in the haematological 
parameters when the extract treated groups were compared with the negaƟve control group. 

Conclusion 
The methanol extract of Acacia ataxacantha is safe on acute administraƟon, however prolong 
use may produce toxic effects on some organs (liver, kidney and stomach), 

REFERENCES   

 
Anjum, F. & Mir, A. (2010) SuscepƟbility paƩern of pseudomonas aeruginosa against various 
 anƟbioƟcs. African Journal Microbiology Research;4 (10):1005-12.  
 
Arabski, M., Wegierek-Ciuk, A., Czerwonka, G., Lankoff, A & Kaca, W. (2012) Effects of 
 Saponins against Clinical E. coli Strains and EukaryoƟc Cell Line. Journal of Biomedical 
 and Biotechnology;2012:6. 
  
Arias, M. E., Gomez, J. D., Cudmani, N.M., VaƩuone, M. A, Isla, M. I. (2004) AnƟbacterial 
 acƟvity of ethanolic and aqueous extracts of Acacia aroma Gill. Life Science; 75:191-
 202.  
 
Arora, A., Gupta, D., Rastogi, D., Gulrajani, M. L. (2012) AnƟmicrobial acƟvity of 
 naphthoquinones extracted from Arnebia nobilis. Journal of Natural Product 5:168-
 78. 
  
Boubaker, J., Hedi, B. M., Kamel, G., Leila, C. G. (2012) Polar extracts from (Tunisian) Acacia 
 salicina Lindl. Study of the anƟmicrobial and anƟgenotoxic acƟviƟes. Complement 
 AlternaƟve Medicine;12:37.  
 
Bruneton, J. (2009) Pharmacognosie, Phytochimie, Plantes médicinales. 4th ediƟon. Paris 
France:  TEC DOC;  p. 456.  
 



InternaƟonal Journal of Pure and Applied Science Research 

arcnjournals@gmail.com                                                       Page | 76  
 

Chanda, S., Dudhatra, S., Kaneria, M. (2010) AnƟoxidaƟve and anƟbacterial effects of seeds 
and  fruit rind of nutraceuƟcal plants belonging to the family Fabaceae family. Food 
 FuncƟon;1:308-15. 
  
Cheikhyoussef, A., Shapi, M., Matengu, K., Ashekele, H. M. (2011) Ethnobotanical study of 
 indigenous knowledge on medicinal plant use by tradiƟonal healers in Oshikoto 
region,  Namibia. Journal of Ethnobiology and Ethnomedicine;7:1-11.  
 
Cushnie, T. P. & Lamb, A. J. (2005) AnƟmicrobial acƟvity of flavonoids. InternaƟonal Journal 
 of AnƟ-microbes 26:343-56.  
 
 
Eloff, J. N., Katerere, D. R. & McGaw, L. J. (2008) The biological acƟvity and chemistry of the 
 southern African Combretaceae. Journal of Ethnopharmacology; 119:686-99.  
 
Eloff, J. N. (1998) A sensiƟve and quick method to determine the minimal inhibitory 
concentraƟon  of plant extracts for bacteria. Planta Medicine; 64:711-3. 
 
Eloff, J. N. (2004) QuanƟficaƟon the bioacƟvity of plant extracts during screening and bioassay 
 guided fracƟonaƟon. Phytomedics ;11:370-1.  

 

Erasto, P., Moleta, G. B.  & Majinda, R. R. (2004) AnƟmicrobial and anƟoxidant flavonoids from 
 the root wood of Bolusanthus speciosus. Phytochemistry;65:875-80.   
 
Firas, A & Hassan, F. (2008) AnƟbacterial and anƟfungal acƟviƟes of different parts of Tribulus 
 terrestris L. growing in Iraq. J Zhejiang Univ Sci B;9(2):154-9.   
 
Gilani, A. H., Shaheen, F., Zaman, M., Janbaz, K. H., Shah, B. H., Akhtar, M. S. (1999) Studies 
 on hypertensive and anƟspasmodic acƟviƟes of methanol extract of Acacia niloƟca 
pods.  Phytotheraphy Research 1999;14:510-6.  
 
Habbal, O., Hasson, S. S, El-Hag, A. H., Al-Mahrooqi, Z., Al-Hashmi, N (2011) AnƟbacterial 
 acƟvity of Lawsonia inermis linn (Henna) against Pseudomonas aeruginosa. Asian 
Pacific  Journal of Tropical Biomedicine; 1:173-6.  
 
Kareji, A. E. (2013) EvaluaƟon of herbal drugs used to treat fungal and bacterial diseases in 
 Mbeere, Eastern Kenya. InternaƟonal Journal of Herbal Medicine;1(4):85-7.  
 
Kereru, P. G., Kenji, G. M., Gachanja, A.N., Keriko, J. M. & Mungai G. (2007) TradiƟonal 
 medicines among EMBU and Mbeere peoples of Kenya. African Journal CAM; 
 4(1):75-86.   
 



InternaƟonal Journal of Pure and Applied Science Research 

arcnjournals@gmail.com                                                       Page | 77  
 

Keymanesh, K., Hamedi, J., Moradi, S., Mohammadipanah, F. & Sardari S. (2009) AnƟbacterial, 
 anƟfongique and toxicity of rare Iranian plants. InternaƟonal Journal of  
Pharmacology;  5:81-5.  
 
MacDonald, I., Joseph, O. E. & Harriet, M. E. (2010) DocumentaƟon of medicinal plants sold 
in  markets in Abeokuta, Nigeria. Tropical Journal of PharmaceuƟcal Research;9(2):110-8.  
 
Mahesh, B. & SaƟsh, S. (2008) AnƟmicrobial acƟvity of some important medicinal plants 
against  plant and human pathogens. World Journal of Agricultural Science;4:839-43.  
 
Nayak, B. S., Raju, S. S. & Rao, A. V. (2007) Wound healing acƟvity of Matricaria recuƟta L. 
 extract. Journal of Wound Care;16(7):298-302.  
 

Ngoci, N. S., Ramadhan, M., Ngari Mwaniki, S. & Leonard, O. P. (2014) Sceening for 
 AnƟmicrobial AcƟvity of Cissampelos pareira L. Methanol Root Extract. European 
 Journal of  Medicinal Plants ;4(1):45-51.  

Popova, M., Trusheva, B., Gyosheva, M., Tsvetkova, I. & Bankov V. (2009) AnƟbacterial 
 triterpenes from the threatened wood-decay fungus Fomitopsis rosea. 
Fitoterapia;80:263- 6.  
 
Riaz, S., Faisal, M. & Hasnain, S. (2011) AnƟbioƟc suscepƟbility paƩern and mulƟple anƟbioƟc 
 resistances (MAR) calculaƟon of extended spectrum β-lactamase (ESBL) producing 
 Escherichia coli and Klebsiella species in Pakistan. African Journal of 
 Biotechnology;10:6325-31.  
 
Riffel, A., Medina, L. F., Stefani, V., Santos, R. C., Bizani, D. & Brandelli, A. (2002). In vitro 
 anƟmicrobial acƟvity of a new series of 1,4naphthoquinones. Brazilian Journal of 
Medical  and Biological Research;35:811-8.   
 
Saad, S., Taher, M., SusanƟ, D., Qaralleh, H. &Rahim, N. (2011) AnƟmicrobial acƟvity of 
 mangrove plant (Lumnitzera liƩorea). Asian Pacific Journal of Tropical Medicine;7:523-
 52.  
 
Saleem, M., Nazir, M., Ali M. S., Hussain, H, Lee YS, Raiz N, (2010). AnƟmicrobial natural 
 products: an update on future anƟbioƟc drug candidates. Natural Product Rep; 
27:238-54.  
 
Sasidharan, S., Prema, B. & Yoga, L. L. (2011) AnƟmicrobial drug resistance of Staphylococcus 
 aureus in dairy products. Asian Pacific Journal of Tropical Biomedics; 1:130-2.  
 
Shah, B. H., Safdar, B., Virani, S. S., Nawaz, Z., Saeed, S. A., Gilani, A. H. (1997) The anƟplatelet 
 aggregatory acƟvityof Accacia niloƟca is due to blockage of calcium influx through 
 membrane calcium channels. Gen Pharmacol 1997;29:251-5.  
 



InternaƟonal Journal of Pure and Applied Science Research 

arcnjournals@gmail.com                                                       Page | 78  
 

Tandon, V. K., Yadav, D. B., Singh,  R.V., Vaish,  M., Chaturvedi, A. K. & Shukla, P. K. 
(2005)  Synthesis and biological evaluaƟon of novel 1,4naphthoquinone derivaƟves as 
 anƟbacterial and anƟviral agents. Bioorg Med Chem LeƩ 2;15(14):3463-66.  
 
Wadood, A., Wadood, N. & Wahid-Shah, S. A. (1989) Effects of Acacia arabica and Caralluma 
 edulis on blood glucose levels of normal and alloxan diabeƟc rabbits. Journal of 
Pakistan  Medicine AssociaƟon; 39:208-12.  
 
Wagner, H. & Bladt, S. (2001) Plant Drug Analysis. 2nd ed. Springer; 2001. P. 384.  
 

 


