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Objective: The human body has evolved defense mechanisms for handling some toxic chemicals. However, 

the defense mechanisms are often overwhelmed resulting in tissue damage and disease. Recent studies have 

reported the therapeutic potential of Dacryodes edulis (D. edulis), but there is little or no report of its 

protective effects on the kidneys upon exposure to toxicants. In this study, the protective effect of D. edulis 

on the kidneys upon exposure to carbon tetrachloride (CCl4), a toxic environmental chemical, was 

investigated.  

Methods: An animal model of kidney damage from CCl4 was established with Wistar albino rats. The rats 

were orally treated with aqueous and methanol extracts of D. edulis at concentrations ranging from 100-400 

mg/kg b. weight for 21 days followed by oral administration of CCl4 in olive oil for an additional one day. 

Plasma concentrations of electrolytes, activity of antioxidant enzymes, hematology, and kidney histology 

were studied to determine the effect of CCl4 on the kidneys.  

Results: The activity of catalase, superoxide dismutase, glutathione peroxidase, and malondialdehyde 

concentration in the kidneys increased significantly, indicating that CCl4 caused reactive oxygen species 

(ROS) production. A reduced concentration of reduced glutathione (GSH) was also observed in the kidneys 

of rats that received only CCl4. Aqueous and methanol extracts of D. edulis restored the activity of 

antioxidant enzymes and GSH concentration to their normal levels, which suggested that D. edulis possessed 

free radical scavenging properties. Plasma concentrations of Na+, K+, and Cl-as well as urea and creatinine 

concentrations that were high upon CCl4 exposure were significantly lowered on treatment with 400 mg/kg 

b. weight of both aqueous and methanol extracts of D. edulis.  

Conclusion: The altered plasma electrolytes, urea, and creatinine concentrations could be attributed to the 

damaging effects of ROS on the kidneys. Furthermore, both hematological and histological analyses 

indicated that D. edulis extracts protected the kidneys from the toxic effects of CCl4. These data suggested 

that D. edulis possessed protective bioactive components against kidney damage caused by CCl4. 

Article History: 

Received: 21 August 2023 

Received in revised form: 

23 December 2023 

Accepted: 23 December 

2023 

Published online: 31 

December 2023 

 

 

Keywords:  

Environmental toxic 

chemicals, Carbon 

tetrachloride, Dacryodes 

edulis, Kidney damage, 

Kidney function  

 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
24

-0
4-

29
 ]

 

                             1 / 22

mailto:akunepat@gmail.com
mailto:chidube.alagbaoso@utsouthwestern.edu
mailto:akunepat@gmail.com
mailto:0000-0003-2832-8174
mailto:0000-0003-0267-1847
mailto:0000-0003-2367-2646
https://pbp.medilam.ac.ir/article-1-199-en.html


 

Plant Biotechnology Persa Volume 5, Issue 2, 2023 |  101 

Patricia N. Akunne et al. 

Introduction 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
24

-0
4-

29
 ]

 

                             2 / 22

https://pbp.medilam.ac.ir/article-1-199-en.html


 

102 | Plant Biotechnology Persa Volume 5, Issue 2, 2023 

Extracts from Dacryodes edulis Restored Renal Functions Altered by CCl4 in Rats 

 

 

 

 

Materials and Methods 

Preparation of Samples  

 

Animals 

Experimental Design 

 

Creatinine Determination 

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑
 

× 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 

 

Urea Determination 
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𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑
 

× 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 

 

Chloride Determination 

        
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑
 ×

𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑

 

Potassium Determination 

                          
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑
 ×

𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑  

 

 

 

Sodium Determination 

 

                              
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑
 ×

𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 

 

Superoxide dismutase 

 

Catalase 

Procedure 
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Malondialdehyde (MDA) 

Procedure 

 

Reduced Glutathione (GSH) 

Procedure 

 

Glutathione Peroxidase (GPx) 

Procedure 

 

Hematology assay 
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Histopathological Examination 

 

Data Analysis 



 

Results 

 

Effect of extracts of D. edulis Stem 

bark on plasma urea, creatinine, 

potassium (K), sodium (Na), and 

chloride (Cl) of rats treated with 

CCl4. 

⁺ ⁺

⁻
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Effect of extracts of D. edulis seeds 

on plasma urea, creatinine, 

potassium (K), sodium (Na), and 

chloride (Cl) of rats treated with 

CCl4  

⁺

⁺ ⁻
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Hepatoprotective Phase Effect of 

Extracts of D. edulis Stembark on 

Oxidative Stress Biomarkers in 

the Kidney of CCl4-induced Rats  

˂
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Hepatoprotective Phase Effect of 

Extracts of D. edulis Seed on 

Oxidative Stress Biomarkers in 

the Kidney of CCl4-induced Rats  

˂

 

 

Hepatoprotective Phase Effect of 

Extracts of D. edulis Seed on Red 

Blood Cell Parameters of CCl4-

induced Rats  

˂
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Hepatoprotective Phase Effect of 

Extracts of D. edulis Seed on 

White Blood Cell Parameters of 

CCl4-induced Rats 

˂
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Hepatoprotective Phase Effect of 

Extracts of D. edulis Stembark on 

Red Blood Cell Parameters of 

CCl4-induced Rats  
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Hepatoprotective Phase Effect of 

Extracts of D. edulis Stembark on 

White Blood Cell Parameters of 

CCl4-induced Rats  

˂
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Histopathological examination of rat 

kidneys administered with aqueous 

extracts of D. edulis stem bark. 
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Histopathological examination of rat 

kidneys administered with methanol 

extracts of D. edulis stem bark. 
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Histopathological examination of rat 

kidneys administered with aqueous 

extracts of D. edulis seeds. 
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Histopathological examination of rat 

kidneys administered with methanol 

extracts of D. edulis seeds. 
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