
                                                     Trop J Nat Prod Res, April 2021; 5(4):749-752                      ISSN 2616-0684 (Print) 

                                                                                                                                                               ISSN 2616-0692 (Electronic)  
 

749 

© 2021 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License 

 

Tropical Journal of Natural Product Research 
 

Available online at https://www.tjnpr.org 

Original Research Article 
 

Curative Effect of Aqueous Seed Extract of Citrus paradisi against Carbon 

Tetrachloride-Induced Nephrotoxicity in Wistar Rats 
 

 Olagunju J. Abayomi
1
, Akinola O. Oyewole

2
*, Joseph A. Olagunju

1
, Olusegun O. Akinola

2
*,  Omolola E. Omotosho

2
 

  
1Department of Medical Biochemistry, Lagos State University College of Medicine, Ikeja-Lagos, Nigeria  
2Department of Biochemistry, Covenant University, P.M.B 1023, Km 10, Idiroko road, Canaan land,Ota, Ogun State, Nigeria 
 

Introduction 

                C. paradisi, popularly known as grapefruit, is widely grown 

in most nations and its height is about 3-5 metres with bright yellow 

colorations
1
. Phytochemicals, flavonoids and vitamins are common 

features in grapefruit with powerful anti-inflammatory properties.
2-5 

They are abundant in minerals and secondary metabolites which 

defends the body against diseases. The major bioflavonoid in 

grapefruit is naringen that gives grapefruit juice a bitter taste.
6-7 

Naringen possesses anti-carcinogenic activity
6 

and blockage of precise 

cytochrome P450 enzymes such as CYPIA2.
8
 

Carbon tetrachloride (CCl4) is commonly known as 

tetrachloromethane, Halon-104, and Refrigerant-10.
9 

Carbon 

tetrachloride is particularly potent used in the generation of 

experimental models in oxidative stress in many pathophysiological 

occurrences.
9,10 

Numerous researches have insinuated that carbon 

tetrachloride is the most formidable needed during the activation 

reactive oxygen species (ROS) in different tissues.
11 

Due to the 

administration of carbon tetrachloride, superoxide anion, hydrogen 

peroxide and superoxide anion are produced because of oxidative 

stress leading to the generation of ROS.
12

 It is disclosed that carbon 

tetra chloride-induced oxidative stress steers nephrotoxicity leading to 

several uncontrolled disorders causing general kidney failure.
13,14
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This situation that can enhance mortality and morbidity arising from 

disease conditions traceable to cellular oxidative stress calls for the 

search for a solution in substances that could attenuate oxidative 

stress. Such research had over the years been extended to natural 

products as a result of certain toxicities associated with synthetic ones. 

Cell proliferation, maturation, migration and adhesion helps cytokines 

to play a crucial role during cell immunity. During the upregulation of 

inflammation cytokines IL-1β, IL-2, IL-6, and TNFα are activated by 

the production of macrophages.
15

 Several studies have be done to find 

out the potentials of herbal remedies against CCl4 in order to improve 

antioxidant enzymes such as superoxide dismutase, catalase, 

enhancing the reduced glutathione content. Medicinal plants are 

playing important roles against different types of diseases, and have 

shown their immense curative exploits.
16

 Plant extracts that contains 

natural antioxidants have shown beneficial ameliorative capabilities 

against damages generated by chemicals.
17

 Several plants having 

profound curative usefulness.
18,19

 The increasing propensity for the 

effectual treatment of oxidative stress-based diseases has inspired 

researchers to harness the antioxidant potential of therapeutic plants 

and plant-based active constituents.
20

 The present study is aimed at 

evaluating the nephrotoxic property of aqueous seed extract of C. 

paradisi by investigating its effects on serum electrolytes at the oral 

dose of 125-500 mg/kg/day of the extract on the nephrotoxic features 

in Wistar rats.  
 

 

Materials and Methods 

All reagents and chemicals include diethyl ether, chloroform, and 

carbon tetra-chloride used during this work were of grade analytically. 

They were gotten from different sources such as BDH Chemicals, 

Poole, England, Sigma Chemical Company, Mo., USA.  

 

Collection of plant material  

Dried seeds of C.paradisi were collected from a cultivated farmland 

within Odorasanyi, Ijebu-Igbo,Ogun State, Nigeria in February 2015. 
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For botanical identification and voucher specimen referencing was 

done at the Forestry Research Institute of Nigeria (FRIN), Ibadan, Oyo 

State, Nigeria (Voucher specimen number: FHI 110359). Plant 

auhentication was done by a botanist in the Herbarium, Botany and 

Microbiology Department, the University of Lagos, Akoka, Lagos 

State.      

 

Animals     

Both sexes of Wistar rats were used weighing between 150-250g were 

procured from the Animal Care Section of the College of Medicine, 

University of Lagos. Rats were kept at an excellent state of 12hr light 

followed with 12 hours of darkness with a relative room temperature 

of about  25 and 26
o
C and humidity of 65 ± 5%. Before 

experimentation, the animals were allowed to grow and acclimatized 

within a time frame of three weeks. They were housed in clean plastic 

cages with sawdust beddings and with a constant supply of food and 

water. The study was by following the ethical directives (2010/63/EU) 

for animal handling proposed by the European parliament and was 

approved by the Department of Biochemistry, Animal Ethical 

Committee, Lagos State University, Ojo, Lagos, Nigeria.  

 

Preparation of aqueous seed extract of C. paradisi 

Matured, ripe grapefruits (C. paradisi) were sliced into pieces and the 

seeds were mechanically removed. Seeds were sufficiently cleansed 

with  distilled water several times at room temperature. The washed 

seeds were drained and water films adhered to the seeds were blotted 

out with the aid of a kitchen towel. The seeds were completely dried in 

an oven set at 45
0
C and 300 g of the dried seeds were reduced into a 

powdery form. The ground seeds were soaked in distilled water at 4
0
C 

for 48 hours  while a Whatman No.1 was used to get the filtrate. A 

dark yellowish solid crude mass was gotten when the filtrate was 

evaporated conserved in a desiccator until it was ready for use.  

Experimental Design and Grouping of Animals 

 

Induction of carbon tetrachloride-induced nephrotoxicity 

The method of drug-induced renal toxicity was used which was done 

using CCl4 of about 30% diffused in olive oil according to Lu et al.
24 

Animals were injected intraperitoneally (i.p.) by carbon tetrachloride 

about 30% in olive oil at the range of 3 ml/kg body weight to induce 

nephrotoxicity followed by appropriate treatments.  

 

Grouping of animals and oral treatment with aqueous seed extract C. 

paradisi 

Thirty Wistar rats were assigned into 6 groups of 5 rats each (I-VI). 

The differences in their weight did not exceed 20%. The group I was 

the control (1 mL/kg of 0.9% normal saline) while the group II rats 

were intraperitoneally treated with 3 mL/kg of 30% CCl4 1 hour 

before oral treatment with 10 mL/kg of normal saline, while groups 

III-VI rats were treated with 3 mL/kg 30% CCl4 1 hour before oral 

treatment (p.o.) with 10 mg/kg of ascorbic acid. The groups III-IV 

were administered with 125 mg/kg, 250 mg/kg and 500 mg/kg of 

aqueous seed extract of C. paradisi. The treatments lasted for a period 

of seven days. The rats were sacrificed under the influence of diethyl 

ether anesthesia. The standard reference drug used was ascorbic acid 

which is a well-known potent antioxidant.  

 

Animal sacrifice and collection of blood  

Animals were fasted for 24hours before sacrifice and were 

anesthesized by positioning them in a jar closed containing cotton 

wool immersed with diethyl ether anesthetic. After anesthesia, blood 

samples were obtained through cardiac puncture into plain sample 

bottles (for serum preparation) and heparinized tubes (for plasma 

preparation). 

 

Preparation of serum 

A Uniscope Laboratory Centrifuge (Model SM 902V, Surgifriend 

Medicals, England) was used to centrifuge the blood samples after 

being allowed to clot at room temperature for a period of 6 hours at 

3000 rpm for 20 minutes to allow the sera to separate. The portions of 

the sera that were cleared were aspirated off and the residues 

discarded. The separated sera were stored wet-frozen until ready for 

use.  

 

Removal of organs  

Following bleeding of the animals by cardiac puncture, the entire 

bodies of the animals were swabbed with cotton wool soaked with 

ethanol. After this, the abdominal cavities of the animals were excised 

through a midline abdominal incision to show the abdomen and to 

excise the kidney. The excised kidney samples were washed 

thoroughly in ice-cold normal saline several times to remove gross fat 

and blood. The thoroughly washed kidney samples in ice-cold normal 

saline were then stored wet-frozen at -80
0
C in a Revco freezer until 

ready for use. 

 

Estimation of serum electrolytes 

An ISE 6000 BYY SFRI Spectrophotometer was used to determine 

the serum electrolyte levels of sodium, chloride, phosphate, 

bicarbonate, potassium, and calcium in an automated manner.         

The machine calibrates automatically for the whole parameters to 

show. When this is done, the samples are allotted into a probe in 

which the tune button is pressed on the screen of the aforementioned 

machine. The result for the electrolyte levels of bicarbonate, calcium, 

phosphate, chloride, potassium and sodium are shown on the machine 

when it notifies with a screen display to remove the sample. 

 

Statistical analysis 

Statistical data were presented as mean ± (SEM). SPSS 25 was used to 

analyze the dissimilarities between the means, while P values < 0.05 

were taken to be statistically significant. Multiple comparisons were 

done using Turkey’s test.  

 

Results and Discussion 

Findings for serum electrolytes levels across the different treatment 

groups are presented in Figures 1-6. Serum bicarbonate levels were 

highest amongst test subjects in group II and lowest amongst test 

subjects in group VI. The difference in serum bicarbonate levels 

between the test groups was however not statistically significant.  

There was a significant increase in serum chloride levels amongst the 

test subjects as seen in figure 2. Serum chloride levels were reduced 

with increasing extract concentration and varied significantly across 

all test groups as compared to control group II. Test subjects that 

received 125mg/Kg of plant extracts in addition to CCl4 and ascorbic 

acid (group IV) showed significantly higher serum chloride levels as 

compared to those in group 1(normal saline). Similar patterns were 

observed between test subjects in groups IV/V compared to group III. 

Significant differences in serum sodium levels were only found 

between test groups V/VI and group II. There were no statistically 

significant differences observed between groups I/III and any of the 

test groups (Figure 3). Serum potassium levels were reduced with 

increasing extract concentration. Significant differences in serum 

potassium were observed between control group II and test groups V 

and VI. There was also a significant increase in serum potassium 

levels in groups IV and V as compared to control group I (Figure 4).  

No changes were observed in serum calcium and phosphate levels 

between test and control groups (Figures 5 and 6). The kidney is a 

vital excretory organ in mammals in charge of the excretion of 

nitrogen, and nucleic acid metabolic waste products (urea, creatinine, 

and uric acid). Impaired renal function is responsible for the 

accumulation of toxic materials in the blood. Treatment of these major 

disorders and renal replacement theory is the major management for 

them. High levels of urea and other substances that contain nitrogen in 

the bloodstream are the major causes of symptoms like headache, 

vomiting, and loss of 
21

 pain as a result of some disorders such as 

thrombosis in the blood vessels leads to stretching of the fibrous tissue 

capsule surrounding the kidney.
22

 Thirst or dehydration occurs if the 

kidney is injured as a result of fluid reduction before physical 

examinations.
22

 Physical examination are very important because they 

show evidence to show the effect of the kidney problem, such as a 

rash in interstitial nephritis.
22 

When the body cannot  excrete sufficient 

fluid from the body can lead to peripheral edema and pulmonary 
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edema.
23

 Carbon tetrachloride intoxication caused a rise in the serum 

Na
+
, K

+
, Cl

-
, Ca

2+
, and HCO3

-
 (Group II) when compared to the 

untreated normal rats (Group I). It also caused significant decline in 

the serum PO4
2-

 levels when compared to normal rats. This is 

indicative of the fact that carbon tetrachloride appears to compromise 

kidney function. However, vitamin C reversed the changes caused by 

carbon tetrachloride intoxication (Group III). Oral dosing with graded 

dose of aqueous seed extract of C. paradisi (125mg/kg-500mg/kg 

body weight) also attenuated the effect of carbon tetrachloride. While 

treatment attenuated the effects of carbon tetrachloride in a dose-

dependent manner in all parameters, serum phosphate did not follow 

this trend. The observation concerning phosphate may be due to 

contamination in the course of analyses. The mechanism of action is 

as a result of antioxidant/free radical scavenging activity occasioned 

by the active principles in the extract. The fluid levels in the body are 

being controlled by serum electrolytes which helps in the maintenance 

of normal pH, fluid levels. The free radicals have been discovered in 

the pathogenesis of membrane damage in carbon tetrachloride 

intoxication. Hence, this membrane damage plays a crucial role in 

generating the cascade reaction resulting in the cellular death of the 

tissues.
24
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Figure 1: Serum bicarbonate of Normal, Treated and 

Untreated nephrotoxic rats. Each value represents Mean ± 

SEM of five. 
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Figure 2: Serum chloride of Normal, Treated, and Untreated 

nephrotoxic rats. Each value represents Mean ± SEM of five 
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Figure 3: Serum sodium of Normal, Treated, and Untreated 

nephrotoxic rats. Each value represents Mean ± SEM of five. 
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Figure 4: Serum potassium of Normal, Treated, and Untreated 

nephrotoxic rats. Each value represents Mean ± SEM of five. 
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Conclusion 

The aqueous seed extract of C.paradisi possesses active agents that 

are nephroprotective even in the face of severe carbon tetrachloride 

intoxication. The mechanism of ascertained as a result of the 

antioxidant/free radical scavenging activity occasioned by the active 

principles in the extract. 
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