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Abstract 

Anti-peroxidative and biochemical protective activity of aqueous extract of Khaya senegalensis stem-bark on rats 
fed pesticide-infused feed was investigated. Animals were fed with cypermethrin-infused feed at a dose of 
300mgkg-1 feed for 42 days. Different groups of animals were co-treated daily with 50mgkg-1, 100mgkg-1 and 
200mgkg-1 body weight (bwt) of plant extract orally. The extract control group received 200mgkg-1 bwt plant 
extract while the pesticide control animals were fed with cypermethrin-infused feed. Serum biochemical 
parameters, lipid peroxidation marker; malondialdehyde (MDA), and antioxidant enzymes; catalase (CAT) and 
superoxide dismutase (SOD) activities were measured. Serum levels of ALP, AST, ALT, Urea, and MDA were 
elevated in the pesticide control animals as well as decreased activities of CAT and SOD as compared to co-
treated, normal, and extract control rats. Our investigation showed that daily oral dose of aqueous extract of 
Khaya senegalensis stem-bark administered along pesticide-infused feed consumption produced significant 
(p<0.05) protection in a dose-dependent increase. The study shows that pesticide (cypermethrin) induces lipid 
peroxidation and also alters biochemical parameters.  Aqueous extract of Khaya senegalensis stem-bark may 
contain biologically active components that play a protective role against pesticide-mediate alternation of 
biochemical parameters and also exhibit anti-peroxidative activity in rats. 

Keywords: Anti-peroxidative, Biochemical parameters, Pesticide, Khaya senegalensis, rats. 
1.0 Introduction 

Oxidation reactions occur when life essential oxygen combusts within the human body and produces byproducts 
referred to as oxygen free radicals which steal electrons from other molecules, like lipids causing lipid 
peroxidation [1]. An overload of free radicals has been linked to certain diseases, including heart disease, liver 
disease and some cancers. There has been an increased interest in finding natural antioxidants from plants 
because they attack free radicals, retard the progress of many chronic diseases and also retard the lipid oxidative 
[2].  
The toxicity of many pesticides is associated with the production of free radicals which are implicated in the 
pathophysiology of many diseases [3]. This might be followed by observation of increasing amount of free 
radical damaged products particularly marker of lipid peroxidation in the body fluid [4, 5]. Under normal 
condition, excessive formation of free radical and concomitant damaged at cellular and tissues concentration is 
control by cellular antioxidant defense. However, where there is increase in the reactive oxygen species or a 
large decrease in the reactive capacity of the cellular antioxidant defense, severe oxidative stress may results 
which can cause cell death while intense stresses may cause tissues injuries. Literature have shown that the 
mechanism of pesticides action is via changes in the cellular oxidative stress leading to generation of free 
radicals and alteration in antioxidant molecules, the radical scavenging enzymes, and lipid peroxidation [6]. 
The plant, Khaya senegalensis (Desr) A. Juss otherwise known as dry zone Mahogany belongs to the family 
Meliaceace. The plant is well known in European and West African countries. In Nigeria, it is called “Madachi” 
in Hausa, “Ojonwo” in Yoruba, and “Ono” in Igbo. It is a medicinal plant widely distributed in the savannah 
region of Nigeria [7].  According to Marius et al [8] Khaya senegalensis extract showed significant antioxidant 
activity in vitro. Atawodi et al [9] have shown that extract of Khaya senegalensis materials contain 
polyphenolic-rich compounds. It is in the light of these findings that the present study was set out to investigate 
whether aqueous extract of Khaya senegalensis stem-bark could have protective effects against pesticide-
mediate lipid-peroxidation and biochemical’s alteration in rats. 
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2.1 Materials 
2.1.1 Chemicals and reagents 
All chemicals and reagents used in this study were of analytical grade and were purchased from Sigma Aldrich, 
USA and Randox Laboratory, UK. 
2.1.2 Experimental animals 
Female wistar albino rats, weighing about 180-220 g were purchased from the Department of Veterinary 
Physiology and Pharmacology, Ahmadu Bello University, Zaria. They were housed in clean cages and were fed 
on commercial animal feed (Pelleted growers feed) produced by Vital feed, Jos, Nigeria, and water was given to 
the animal ad labium. The rats were allowed to acclimatize in this condition for two weeks before 
commencement of the experiment. 

2.2 Methodology 
2.2.1 Plant sample collection, identification, and extraction  
The stem-bark of Khaya senegalensis were collected in Samaru, Zaria in Kaduna state. It was identified at the 
Herbarium unit of the department of Biological Sciences, Ahmadu Bello University Zaria. Specimen was 
deposited at the departmental Herbarium, voucher number (90081). 
Extraction: after collection, the stem-bark were washed with tap water, air-dried at room temperature for one 
week and then pulverized to fine powdered using pestle and mortar. Aqueous suspension of the powdered 
sample were prepared by mixing 100 g/1000 ml distilled water at 25 oC. The mixture were left for 24 hrs and 
then filtered with Whatman no.1 filter paper. The filtrate was evaporated to dryness on water bath at 70 oC, and 
the concentrate was collected and used for the study. 
2.2.2 Induction of oxidative stress in rats 
Cypermethrin-infused feed were prepared following the method done by Altug et al [10]. About 3 ml of 
cypermethrin insecticide (300 mg) was diluted with 2 liters of water, and was used to mixed 1 kg feed. The 
mixed cypermethrin-infused feeds were molded, sun-dried before given to the animals in the pesticide control 
and co-treated groups. The cypermethrin dose (300 mg) was selected based on literature reports on dietary 
studies with rats on toxicity of cypermethrin by Ferah et al [11], and the test concentration was calculated from 
the percentage of the active ingredient from the commercial formulation of cypermethrin (Best®) insecticide 
(10% cypermethrin). 
2.2.3 Animal grouping/treatment 
Animals were randomly grouped into six groups of six rats each and were treated as follows; 

I. Normal control (untreated) 
II. Pesticide control (fed with cypermethrin-infused feed) 

III. Extract control (received 200mgkg-1 bwt extract) 
IV. Co-treated A(Cypermethrin-infused feed + 50mgkg-1 bwt extract) 
V. Co-treated B(Cypermethrin-infused feed + 100mgkg-1 bwt extract) 

VI. Co-treated C (Cypermethrin-infused feed + 200mgkg-1 bwt extract) 
Extract was administered orally using oral gastric tube. The experiment lasted for 42 days and animals were 
sacrificed by humane decapitation, blood sample were collected and serum separated and then used for the 
estimation of biochemical parameters. 
2.2.4 Estimation of biochemical parameters  
Hepatoprotective effect of Khaya senegalensis stem-bark extract was assessed by measuring serum level of 
Aspartate and Alanine Aminotransferase (AST and ALT) [12], Alkaline phosphatase (ALP) [13], Serum 
albumin [14], Total protein [15], serum total/direct bilirubin [16] while nephroprotective effect of the extract 
was assessed by determining serum urea level [17] and creatinine [18] methods respectively. Antioxidant action 
of the extract was assessed by measuring lipid peroxidation biomarker such as serum malondialdhyde (MDA) 
by Okhawa [19] method while catalase (CAT) was determined by Aebi [20] method and superoxide dismutase 
(SOD) activity was estimated by Martin [21] method. 

 
 
 
 
 
 

Mhya, DH et al. / International Journal of Pharma Sciences and Research (IJPSR)

ISSN : 0975-9492 Vol 5 No 07 Jul 2014 386



2.3 Data analysis 
The results were pooled and expressed as mean ± SEM of five rats in each group. Means were compared by one 
way analysis of variance (ANOVA) followed by Duncan’s multiple range test [22] and significant difference 
was accepted at p<0.05. 

3.0 Results and Discussion 
The mean daily feed and water intake values are presented in Table 3.1. No death occurred in any of the 
experimental groups throughout the experiment. There were initial decrease in feed consumption by the animals 
fed with cypermethrin-infused feed, but were returned to normal after 1-2 weeks. Prolonged and indiscriminate 
uses of pesticides have been reported to cause both acute and chronic toxicity to non-target species including 
human being [4]. Declined in feed consumption observed at the beginning of the experiment could be due to 
some behavioral changes induced by cypermethrin in the feed.  
The valves for oxidative stress marker and antioxidant enzymes were presented in Table 3.2. Mean values of 
MDA for the Pesticide control animals showed a significant (p<0.05) increased while a decrease in CAT and 
SOD activities were observed as compared to the mean values of co-treated groups. Moreover, a great decreased 
in MDA level was observed in rats co-treated with 200mgkg-1 bwt extract and it was not significantly different 
(p>0.05) from the mean value of normal control animals. From the pathomechanism of cypermethrin, it was 
found that tissues injuries induced by cypermethrin involve depletion of endogenous antioxidant enzymes [23]. 
Thus, reasonable cellular protection agents against cypermethrin toxicity may have at least some antioxidant 
properties to scavenge the intracellular reactive oxygen species. In this regard, cellular protection ability of 
aqueous extract of Khaya senegalensis stem-bark might have significantly reduces depletion of the endogenous 
antioxidant reverse as part of its therapeutic action. Evidence from scientific studies have indicated that Khaya 
senegalensis extract contain significant amount of phenolic compounds [24]. So, increase in CAT and SOD 
activities and a decrease in MDA level in treated rats may suggests the plant-extract free radical scavenging 
action as well as confirming its antioxidant activities.  
The effect of aqueous extract on biochemical parameters are presented in Table 3.3. Serum biochemical 
parameters differs significantly (p<0.05) between mean values in the pesticide and normal control group, extract 
control as well as the co-treated groups. However, there was no significant difference between the mean values 
of co-treated rats with 200mg/kg bwt extract and the Extract control. Serum renal indices were found to be 
elevated from animals in the pesticide control group and the co-treated that received 50mg/kg bwt extract. 
Cypermethrin have been reported to induce renal damage after dermal application at 15mgkg-1 and 30mgkg-1 
bwt [25]. However is interesting to note that, the severity of cypermethrin-induced nephrotoxicity was reduced 
by the plant extract. 
Hepatic indices of extract control rats differ significantly (P<0.05) as compared to that of normal control and the 
co-treated animals with 200mg/kg bwt extract. The alteration in serum hepatic biochemical parameters was 
related to the intensity of cellular damage. Therefore, increase in serum ALT and AST levels along with 
decrease in serum albumin and total protein in the pesticide-fed animals may be the consequence of 
cypermethrin-induced pathological changes in the liver. Adverse effect of alpha-cypermethrin on liver has been 
reported by Manna et al [26]. In our finding, co-administration of aqueous extract of Khaya senegalensis stem-
bark minimizes the incident of hepatotoxicity induced by cypermethrin in a dose-dependent increase.  
Conclusion: We are able to confirm that cypermethrin can induce lipid peroxidation as part of the mechanism 
of its toxic action in the body, and aqueous extract of Khaya senegalensis stem-bark can prevent or slow down 
the oxidative insult induced by cypermethrin in rats.  
Conflict of interest: The authors have declared no conflict of interest. 
Acknowledgement: We acknowledge the technical support from the Department of Biochemistry, Ahmadu 
Bello University Zaria. 
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Table 3.1 Effects of aqueous extract of Khaya senegalensis stem-bark on daily feed and water intake in cypermethrin-intoxicated rats (Mean 
±SEM) 

Indices 
 
 

Normal  
control 
 

Extract 
control 
 

Pesticide 
control 

 

Co-
treated 
A 
 

Co-
treated 

B 
 

Co-
treated 
C 
 

Feed intake  
(g/100g/day) 

7.40 
±0.15a 

6.42 
±0.60a 

6.21 
±0.46a 

7.60 
±0.28a 

6.87 
±0.28a 

6.03 
±0.25a 

Pesticide  
consumed 
(mg/100g/day)           -       -       1.86 2.28 2.06 1.8 

Water intake 
(ml/100g/day) 

6.87 
±0.93a 

6.87 
±0.79a 

6.89 
±2.43a 

6.28 
±1.61a 

6.37 
±2.09a 

5.75 
±1.72a 

Values with different superscript in the row are significantly different (p<0.05). 
Table 3.2 Effects of aqueous extract of Khaya senegalensis stem bark on antioxidant’s enzyme and marker of lipid peroxidation induced by 

Cypermethrin in rats (Mean ±SEM) 

Values with different superscript in the row are significantly different (p<0.05). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INDICES Normal  Extract   Pesticide   Co-
treated   

 Co-
treated 

Co-
treated  

Control Control       Control   A   B C 

    
 MDA 1.31 

+0.02a  
1.45 
+0.03ab  

1.55 
+0.06b  

1.50 
+0.15b  

1.42  
+0.04ab  

1.34 
+0.05a   (mmol/L) 

 CAT  6.33 
+0.37a  

5.63 
+066ac  

3.95 
+0.08b  

4.73 
+0.19bc  

5.08  
+0.34bc  

5.79 
+0.22a   (U/mg 

protein) 

SOD (U/ml) 37.08 
+2.43a  

30.00 
+1.65ac  

11.56 
+0.55bd  

19.37 
+0.57bcd  

28.75 
+0.80ace  

32.50 
+1.19ac  
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Table 3.3 Serum biochemical changes following oral administration of aqueous extract of Khaya senegalensis stem-bark on 
rats fed cypermethrin-infused feed (Mean ±SEM) 

Values with different superscript in the row are significantly different (p<0.05) 
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INDICES 
 
 

Normal 
Control 

 

Extract 
Control 

 

Pesticide 
Control 

 

Co-treated 
A 
 

Co-treated 
B 
 

Co-
treated 

C 
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AST(U/L) 
17.73+1.07a 

 
23.53 +1.03ab 

 
43.48 +1.19c 

 
34.25 +1.77bc 

 
29.63 +0.82b 

 
19.18+1.28ab 

 

ALP(U/L) 
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233.48+5.97b
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Albumin 
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Total 

Protein 
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Total 

Bilirubin 
(µmol/L) 

5.37 +0.35b 

 

 

8.51 +0.34c 
 
 

12.44 +0.96a 

 

 

8.78 +0.18c 

 

 

7.13 +0.39bc 

 

 

6.85 +0.32b 
 
 

Direct 
Bilirubin 
(µmol/L) 

2.46 +0.16b 

 

 

4.12 +0.29ab 

 

 

5.29 +0.35a 
 
 

4.49 +0.23ab 
 
 

3.94 +0.52ab 
 
 

2.26+ 0.25b 
 
 

Urea 
(mmol/L) 8.89±0.18c 10.89±0.38ab 11.67±0.18b 11.64±0.47b 10.75±0.32ab 10.12±0.25a 
Creatine 
(µmol/L) 75.41±2.03b 95.64±2.64bc 127.03±3.58a 115.60±5.50ac 99.98±2.81ab 88.50±1.72a 
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