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Abstract 

 This study seeks to assess the effect of ethanol extract of Tridax procumbens (linn.) (EETP), a common 

procumbent plant with several potential therapeutic values, on sodium arsenite-induced toxicities in male 

wistar rats. Thirty five (35) male wistar rats divided into seven groups of five (5) each, were used. Rats in the 

pre-treatment, post-treatment and co-administration groups received 200mg/Kg body weight of EETP. 

Sodium arsente treated groups received 1/10 of LD50 i.e. 2.5mg/Kg sodium arsenite (SA) both in the co-

treated groups and SA alone groups on day 1 and day 14, respectively. Liver enzymes, Alanine 

aminotransferase (ALT), Aspartate aminotransferase (AST), Gamma glutamate transferase (GGT), and 

Alkaline Phosphatase (ALP) and other biochemical parameters (Total Bilirubin, Total Protein, Albumin. 

Total Cholesterol, and Urea) were measured in tissue homogenate to evaluate toxicity in the induced animal 

model. Nephrotoxicity was assessed using serum creatinine level, while micronucleated polychromatic 

erythrocytes (mPCE) assessment was carried out for the genotoxicity testing. Statistical analysis using 

ANOVA and Dunnett’s post hoc test was done for all parameters measured. Percentage weight gain was 

significantly decreased (p<0.05) in the EETP+SA co-treated groups. There was a significant decrease 

(p<0.05) in GGT, AST, and ALT activities in the EETP+SA co-treatment groups when compared with the 

sodium arsenite-induced groups, in a treatment mode dependent manner with the pre-treatment group 
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showing the most reversal of toxicity. Also, a treatment mode dependent manner of significant decrease 

(p<0.05) in level of Total Protein, Urea, and Total cholesterol was observed when compared with both 

control group and SA treated groups. There was also a significant increase in serum creatinine levels of the 

EETP, SA, EETP+SA co-treated groups, with the EETP+SA co-treated groups showing a combine effect. 

The Tridax procumbens co-treated groups show a significant decrease (p<0.05) in mPCE when compared 

with the sodium arsenite treated groups. Histopathological studies of tissue sections of liver and kidney done, 

with congested blood vessels and focal area of inflammation and/or necrosis, corroborated the observed 

biochemical assays. In sum, the result from this study, in conformity with previous researches, shows that 

administration of EETP possesses some anti-hepatotoxic and anti-genotoxicity effects. However, the ethanol 

extract of Tridax procumbens was also shown to possess some level of toxicity, and so specific plant part 

such as the leaf or flower, and/or fractional extraction of beneficial phytochemical component is 

recommended. 

 

Abbreviations: EETP – ethanol extract of Tridax procumbens (linn.), SA – sodium arsenite, ALT – 

Alanine aminotransferase, AST – Aspartate aminotransferase, GGT – Gamma glutamate transferase, ALP – 

Alkaline Phosphatase, mPCE – micronucleated polychromatic erythrocytes, NSL – No significant lesion, 

MC – Moderate congestion, MiS – Focal area of mild steatosis, mPP – moderate periportal inflammation, 

Z2 – Inflammation in zone 2, sPP – Slight periportal inflammation, SD – Sinusoidal dilation, NSL – No 

significant lesion, MC – Moderate congestion, RC – Renal cast, GS – Moderate glomerulosclerosis, G – 

Focal area of tissue granulation, N – Moderate tissue necrosis, PV – Perivascular inflammation, PT – 

Peritubular inflammation. 

 

Keywords: Toxicities, Tridax procumbens, sodium arsenite, ethanol extract of Tridax procumbens (EETP), 

nephrotoxicity, genotoxicity, anti-hepatotoxic. 

 

 

1. Introduction 

 

Literature is historically filled with the 

evidence of plants providing a source of inspiration 

for novel drug compounds, as well as well-being 

promoting and health benefiting constituents. 

Medicinal plants which produce and accumulate 

constituents, primarily for their own defense, have 

medical properties 
[1]

. Suggestions that oxidative 

stress play a role in human diseases have led to the 

proposal that health might be improved by 

increased dietary intake of antioxidants
 [2-6]

 Recent 

researches is filled with accumulated evidences 

showing the benefit of enriching the body system 

with natural antioxidant 
[7-11]

, particularly from 

plant source as nutraceuticals. 

Toxicity largely rather than being seen as a 

single molecular event, can be viewed as a cascade 

of events that begins with exposure, and proceeding 

through distribution, metabolism, and ending with 

interaction with cellular macromolecules (usually 

DNA or protein) that results in the expression of a 

toxic end point 
[12]

. 

Sodium-arsenite is a toxic chemical compound 

known to induce cytotoxicity and genotoxicity in 

many laboratory animal models. A number of 

studies have proved sodium arsenite to be highly 

toxic 
[13-15]

. It is a chemical whose hepatotoxic and 

clastogenic effect on laboratory animals has been 

previously demonstrated in our laboratory by 

Odunola et al., 
[16]

 and Gbadegesin et al., [17]. 

Sodium arsenite has found a wide use as a 

component of herbicides, fungicides, insecticides, 

and algaecides, and in the manufacture of arsenical 

soap 
[18-21]

. Arsenic intoxication has as its principal 

mechanism, the disruption of thiol proteins [22]. 

Sodium arsenite has also been shown to decrease 

glutathione levels and increase lipid peroxidation in 

liver, kidney and heart 
[23,24]

. 

Tridax procumbens (Linn.), a common plant 

found in the tropics 
[25]

, which though native to 

tropical America, but has been introduced to 

tropical, subtropical, and mid temperate regions 
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worldwide, is a procumbent herb that is valued for 

its pharmaceutical properties
 [26]

. According to Ali 
[27]

, it  has  been found to possess significant 

medicinal properties on blood  pressure,  bronchial  

catarrh, malaria,  dysentery,  diarrhea,  stomach  

ache, headache,  wound  healing,  it  also  prevents  

hair fall  and  check  hemorrhage  from  cuts  and 

bruises. Its flowers and leaves possess antiseptic, 

insecticidal and parasiticidal properties 
[26,28]

. 

Suseela et al., 
[29]

 also reported that Tridax 

procumbens is known for several potential 

therapeutic activities like antiviral, antioxidant 

antibiotic efficacies, wound healing activity, 

insecticidal and anti-inflammatory activity. Some 

reports from tribal areas in India state that the leaf 

juice can be used to cure fresh wounds, to stop 

bleeding, as a hair tonic 
[29]

. A study by Gamboa-

Leon in the year 2014 proved that a mixture of 

Tridax procumbens and Allium sativum extracts 

was a promising natural treatment for cutaneous 

leishmaniasis and that its healing effects made it a 

good candidate for a possible new phytomedicine 
[30]

.The  plant  has also been reported to show  

various pharmacological  activities  like 

immunomodulatory,  antidiabetic,  anti-hepatotoxic  

and  anti-oxidant,  anti-inflammatory, analgesic,  

and  marked  depressant  action  on respiration 
[31-

35]
. The present study was undertaken to assess the 

ethanol extract of the Tridax procumbens on sodium 

arsenite-induced toxicities, in vivo. 

 

2. Materials and Methods 

 

2.1 Chemicals and reagent kits 

All other chemicals used in this research work 

were of the highest grade and purity. Sodium 

arsenite (99.8%) was purchased from Sigma-

Aldrich (St. Louis, MO, USA), while absolute 

ethanol (99.8%) was purchased from British Drug 

Houses (Dorset, Poole, UK). All other chemicals 

were obtained either from Sigma-Aldrich (St. Louis, 

MO, USA), British Drug Houses (Dorset, Poole, 

UK), or Lab Tech Chemicals (Avighkar). 

Biochemical assays kits were obtained from 

Cypress Diagnostics (Langdorp, Belgium). 

 

 

2.2 Animals 
Thirty-five male albino rats of wistar strain 

weighing between 90g and 116g were obtained 

from the Central Animal House, College of 

Medicine, University of Ibadan, Nigeria. The 

animals divided into seven groups of five animals 

each, kept in a plastic suspended cage, were housed 

in the experimental facility of Biochemistry 

Department, a well-ventilated animal house, under 

standard environmental conditions (12 hours 

light/dark cycle). The animals were fed with 

standard rat pellets and water ad libitum throughout 

the period of acclimatization and administration of 

the test compounds. All animals were handled 

humanely in conformity with the University of 

Ibadan ethical guideline for the care and use of 

laboratory animals, following approval. 

 

2.3 Plant Materials and Preparation of Crude 

Extract 

Fresh plant samples of Tridax procumbens 

were collected from the residential area of the 

University College Hospital, Ibadan, Oyo State, 

Nigeria. The specimen was authenticated by the 

Herbarium coordinator of the Botany Department, 

University of Ibadan, Oyo state, Mr Donatus. The 

plant sample were rinsed in running tap water and 

air dried at room temperature for 10 – 15 days. It 

was later powdered by using an electric blender 

(Omega BL330S). This powder (700g) was then 

extracted using the cold method of extraction for 

72hours with 97% ethanol (absolute). Collected 

solutions were filtered through muslin clothe before 

filtering using Whatman No-1 filter paper. The 

extracts were evaporated to dryness under reduced 

pressure at 90ºC by Rotary vacuum evaporator to 

obtain the concentrated extract and stored in a 

freeze condition at −18ºC until used for further 

analysis. A yield of 23.6g representing 3.37% was 

obtained upon concentration of the extract. 

 

2.4 Phytochemical analysis 
Screening for major phytochemical 

constituents which includes tannins, flavonoids, 

terpenoids, glycosides, saponins, alkaloids, oxalate, 

phytates, steroids, phlobatannins, carotenoids, 

cyanides, and anthraquinones was undertaken using 
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standard chemical test procedures as described by 

Marcano and Hasenawa, 
[36]

 and Tiwari, et al.,
 [37]

. 

 

2.5 Experimental design 

The animals were randomly divided into seven 

groups of five animals each as designated below, 

and acclimatized for 14 days on commercial rat 

pellet before treatment with test substances for the 

next 14 days as described.  

Group 1 – Control (Distilled water) group 

Group 2 – Ethanol extract of Tridax procumbens 

(EETP) treated group  

Group 3 – Group treated with Sodium arsenite on 

day 14 only 

Group 4 – Group treated with Sodium arsenite on 

day 1 only 

Group 5 – Group pre-treated with EETP for 14 days 

prior to treatment with sodium arsenite on Day 14 

Group 6 – Group treated with sodium arsenite on 

day1 prior to post-treatment with EETP for 14 days 

Group 7 – co-administration group treated with 

sodium arsenite and EETP for 14 days 

 

The control group animals were allowed food 

and water ad libitum, while the extract alone group 

(EETP) received 200mg/Kg body weight of ethanol 

extract of Tridax procumbens for 14 days. The 

sodium arsenite alone treated groups received 1/10 

of LD50 i.e. 2.5mg/Kg body weight of sodium 

arsenite on day 1 (SA-Day 1) and day 14 (SA-Day 

14), respectively. The co-treatment groups which 

include the pre-treatment group (SA+EETP pre-

treated), post-treatment (SA+EETP post-treated), 

and co-administration group (SA+EETP co-admin.) 

received 200mg/Kg body weight (bw) EETP for 14 

days either before, after, or as co-administration 

with 2.5mg/Kg bw of sodium arsenite. At the end of 

the treatment period the rats were weighed, and 

were sacrificed by cervical dislocation sequel to 

collection of blood into heparinized bottle from the 

orbital plexus using heparinized microhaematocrit 

capillary tubes.  

 

2.6 Organ weight measurement and clinical 

chemistry analysis 
The liver and kidneys of the animals were 

surgically removed, rinsed with ice cold 

physiological saline, blotted dry and weighed. The 

percentage weight, and also the relative organ 

weight of the liver and kidney were determined. 

Sequel to the measurement of the liver, kidney and 

testicular organs, the liver from each rat was 

separately homogenized in a volume of the 

homogenizing buffer (ice-cold Phosphate buffer, 

0.1M, pH 7.4) four times of its weight, using a 

Teflon homogenizer. The homogenizing buffer was 

prepared by dissolving 0.496 g of di-potassium 

hydrogen orthophosphate, K2HPO4 and 0.973 g of 

potassium di-hydrogen orthophosphate, KH2PO4 in 

9 ml of distilled water. The pH was adjusted to 7.4 

and then made up to a 100 ml with distilled water. 

The resulting homogenate in each case was 

centrifuged at 10,000g for 10 minutes in a Thermo 

Scientific WX Ultra 100 centrifuge at 40C to obtain 

the post mitochondrial fraction. The resultant 

supernatant was collected and used for different 

biochemical analyses. Storage was done under 0oC 

to 4oC to preserve enzyme activity. 

 

2.7 Liver enzyme biomarkers and biochemical 

markers analysis 

Liver enzymes including activity alanine 

aminotransferase (ALT), aspartate aminotransferase 

(AST), gamma glutamyltransferase (GGT) and 

alkaline phosphates (ALP) were measured using 

Cypress Diagnostic (Langdorp, Belgium) 

commercial laboratory kits. Similarly, total protein, 

albumin, urea, total bilirubin and total cholesterol as 

functional biochemical marker for hepatotoxicity, 

and creatinine as a marker for nephrotoxicity were 

assessed using laboratory kits obtained from 

Cypress Diagnostic (Langdorp, Belgium). The 

absorbance of the tests were measured by 

spectrophotometric method using Spectrumlab 752s 

UV VIS. 

 

2.8 Histopathological analysis 
The right lobe of the liver and the left kidney 

from treated and control animals were cut to obtain 

tissue slice and fixed in 10%formal saline. 

Following fixation, organs were processed by 

passing through ascending grade of alcohol–water 

concentrations to dehydrate, cleared in xylene and 

subsequently embedded in paraffin wax blocks. 
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Using rotary microtome, tissue sections of 3–5μm 

thick were cut, stained with Haematoxylin–eosin 

(H–E), and then mounted using neutral 

dibutylphthalate xylene (DPX) medium for 

microscopic examination at x400 magnification. 

 

2.9 Statistical analysis 
All statistical analyses were conducted with 

GraphPad prism 6.0® computer programs. Data are 

presented as mean ± SE (n=5). One way ANOVA 

was used to determine the differences among 

various groups. Dunnett post-hoc multiple 

comparison procedure was done for comparisons 

between treated groups and corresponding negative 

control when the corresponding F test for 

differences among the treated group means was 

significant pair wise. Differences were considered 

significant at p<0.05 level of significance.  

 

3. Results and Discussion 

 

This study was designed to assess the 

biological effect of Tridax procumbens on toxicities 

induced by sodium arsenite in male wistar rats. 

Photochemical components, though naturally 

occurring plant chemicals providing it with colour, 

odour and flavor, have been shown by research to 

influence the chemical processes inside the human 

bodies, mostly in helpful ways
 [38]

. Significant 

physiological effects, be it as antioxidants, 

stimulation of enzymes, hormones mimicking, 

interference with DNA replication, destruction of 

bacteria, or curbing of the onset of diseases such as 

cancer and heart disease, are a number biological 

effects exerted by phytochemicals in the body.  

In this study, the preliminary phytochemical 

study shows that Tridax procumbens is abundantly 

composed of a variety of phytochemical 

components (Figure1a and Figure 1b). This is as 

confirmed by previous studies by Ikewuchi et al., 
[39]

 

which reported the presence of alkaloids, 

carotenoids, flavonoids, flavones, catechin, 

saponins and tannins. 

The result of the percentage body weight gain 

and relative weights of liver and kidney of the 

experimental animals were assessed. It has been 

reported that increase or decrease in either absolute 

or relative weight of an organ after administering a 

chemical or drug is an indication of the toxic effect 

of that chemical 
[40]

. The result from this study 

(Table 1) shows a significant decrease (p<0.05) in 

relative weight of the kidney of only the pre-treated 

group, while for the relative liver weight, a decrease, 

but a non-significant one (p<0.05) was observed in  

all the groups. These decreases were however 

reversed by EETP (200mg/kg), though not 

significantly. Also, a significant decrease was 

observed in the percentage body weight of the three 

SA+EETP co-treated groups with the co-

administration of sodium arsenite as toxicant with 

concurrent administration of Tridax procumbens 

causing a markedly reduced percentage body weight 

in the co-administration group, perhaps due to 

prolonged combined exposure (Figure 2).

 

Table 1: Effect of ethanol extract of Tridax procumbens on relative liver and kidney weight of treated rats. 

Experimental Groups Relative Liver weight 

(%) 

Relative Kidney weight 

(%) 

Control (D/W) 1 4.08 ± 0.14 0.73 ± 0.02 

EETP 2 4.20 ± 0.21 0.74 ± 0.06 

SA Day-14 3 3.94 ± 0.15 0.69 ± 0.03 

SA Day-1 4 3.59 ± 0.31 0.63 ± 0.05 

SA + EETP pre-treated 5 4.08 ± 0.12 0.58 ± 0.03* 

SA + EETP post-treated 6 3.99 ± 0.34 0.63 ± 0. 03 

SA + EETP co-administration 7 3.57 ± 0. 33 0.76 ± 0.05 

Values are Mean ± SEM; * p<0.05 compared to Control. 
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Figure 1a:  Quantitative phytochemical analysis of ethanol extract of Tridax procumbens (Linn.)Values are Mean ± 

SD, (n=3). 

 

 

 

Figure 1b: Quantitative phytochemical analysis of ethanol extract of Tridax procumbens (Linn.) Values are Mean ± 

SD, (n=3) 

 

 

 Liver enzymes levels are usually raised in 

acute hepatoxicity, but tend to decrease with 

prolonged intoxication due to damage to the liver 
[41]

. ALT is an enzyme found in the liver that helps 

the body metabolize protein. When the liver is 

damaged, ALT is released into the bloodstream 

and levels increase. The graded reduction in the 

liver homogenate levels could be an indication of 

structural damage to the hepatic tissue. The result 

of liver enzyme biomarkers from this study (Table 

2 below)shows that there was a significant 

increase (p<0.05) in the alanine amino transferase 

(ALT) activity of the rats in both SA Day-14 and 

SA Day-1 sodium arsenite (2.5mg/Kg) treated 

groups, compared with the control group. 

Although the pre-treated group shows a non-

significant reversal in the increased ALT level 

with EETP (200mg/kg) administration, this was 

however still significantly higher (P < 0.05) when 

compared with the control group. Although there 

was no significant variation in the activities of 

AST and GGT, the inductive capacity of sodium 

arsenite on these hepatic enzymes was shown in 

the sodium arsenite-induced animal groups, which 

were also reversed in the Tridax procumbens co-
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treated groups. AST is an enzyme that helps metabolize alanine, an amino acid. 

 

 

 

Figure 2: Effect of EETP on %Weight gain of rats. Values are Mean ± SEM; * p<0.05 compared to Control.

Table 2: Effect of ethanol extract of Tridax procumbens on liver enzymes activity in sodium arsenite-induced male 

wistar rats. 

Experimental Groups  ALT (U/L)  AST (U/L)  gGT (U/L)  ALP (U/L)  

Control (D/W) 1 8.17 ± 1.54 9.92 ± 4.21 5.95 ± 2.06 35.88 ± 4.19 

EETP 2 15.40 ± 2.37* 

 

10.50 ± 0.96 

 

3.57 ± 0.84 

 

22.63 ± 1.61* 

 

SA Day-14 3 18.90 ± 3.38* 
 

12.60 ± 1.95 
 6.90 ± 0.79 

 

28.15 ± 3.54 
 

SA Day-1 4 16.80 ± 2.85* 12.25 ± 1.66 7.14 ± 2.41 26.50 ± 1.87 

SA + EETP pre-treated 5 14.00 ± 1.46* 8.75 ± 0.78 3.57 ± 1.25 27.05 ± 2.68 

SA + EETP post-treated 6 18.55 ± 2.96* 10.15 ± 1.02 4.52 ± 0.79 35.33 ± 1.61# 

SA + EETP co-administration 7 19.25 ± 5.44* 
 

11.38 ± 2.72 
 5.95 ± 0.97 

 

24.15 ± 4.27 
 

Values are expressed as Mean ± Standard Error of Mean where n = 5, * p<0.05 compared to Control. 
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AST is normally present in blood at low 

levels. An increase in AST levels may indicate 

liver damage or disease, while a decrease could be 

as a result of inhibition of certain part of the 

process of the enzyme function. GGT catalyses the 

transfer of gamma glutamyl groups from peptides 

or peptide-like compounds to an acceptor peptide 

molecule. Although renal tissue has the highest 

level of GGT, the major source of the enzyme 

present in serum is of hepatic origin. Elevated 

levels of GGT are found in association with 

hepatobiliary and pancreatic disorders, alcoholics 
[42]

. GGT activity has also been shown from 

previous studies in our laboratory, to be induced 

by sodium arsenite in laboratory animals 
[16,17]

. 

ALP is an enzyme present in the liver, bile ducts 

and bone. Alterations in the normal levels of ALP 

may indicate liver damage or disease, such as a 

blocked bile duct, or certain bone diseases 
[43]

. The 

data in the table above shows that there was a 

significant decrease (p<0.05) in the alkaline 

phosphatase (ALP) activity of the rats in the group 

treated with EETP (200mg/kg) alone, when 

compared with the control group. This decrease in 

ALP activity is similar to the observed decrease in 

ALP activity in both SA Day 14 and SA Day 1 

sodium arsenite (2.5mg/Kg) treated groups, 

compared with the control group. However, a 

significant reverse increase (p<0.05) in ALP 

activity was observed in the groups post-treated 

with EETP (200mg/kg), suggesting the acute 

toxicity effect of sodium arsenite on ALP activity 

in the other induced animal groups.  

 

Table 3: Effect of ethanol extract of Tridax procumbens on biochemical markers of hepatic and renal function in 

sodium arsenite-induced male wistar rats 

Experimental 

Groups 

 Total Protein 

(mg/dL) 

Albumin 

(mg/dL) 

Urea 

(mg/dL) 

Total 

Cholesterol 

(mg/dL) 

Total Bilirubin 

(mg/dL) 

Creatinine 

(mg/dL) 

Control (D/W) 1 
32.9 ± 2.40 18.9 ± 1.10 26.32 ± 1.72 35.63 ± 5.67 5.34 ± 0.56 0.58 ± 0.16 

EETP 2 27.6 ± 0.80 

 

13.5 ± 1.30* 

 

20.23 ± 2.30* 

 

21.15 ± 2.83* 

 

3.73 ± 0.69 

 

0.92± 0.10 

 

SA Day-14 3 
30.3 ± 2.40 15.5 ± 1.20 21.40 ± 1.89 26.67 ± 3.23 4.20 ± 0.75 

1.25±0.17 
 

SA Day-1 4 
25.8 ± 1.90* 13.8 ± 1.90* 23.16 ± 0.95 25.59 ± 2.81 4.63 ± 0.38 1.02± 0.23 

SA + EETP pre-

treated 

5 
25.8 ± 0.40* 13.9 ± 0.40* 19.44 ± 0.95* 19.76 ± 2.75** 5.46 ± 1.13 1.46 ± 0.11 

SA + EETP post-

treated 

6 
24.4 ± 1.60* 15.4 ± 0.80 19.46 ± 1.24*# 20.84 ± 1.63* 5.49 ± 0.44 1.19± 0.11 

SA + EETP co-

administration 

7 
22.7 ± 1.70*# 14.6 ± 1.40* 16.98 ± 1.33**# 23.37 ± 2.04 3.79 ± 0.80 0.89± 0.23 

 

Values are expressed as Mean ± Standard Error of Mean where n = 5, * p<0.05 compared to Control. 

 

Biochemical analysis is one way to investigate 

the biochemical processes going on in vivo. 

Analysis to determine the liver tissue homogenate 

concentrations of total protein, albumin, total 

bilirubin, total cholesterol, and urea were carried 

out. Albumin is one of several proteins made in the 

liver and needed by the body to fight infections and 

to perform other functions such as transportation in 

the blood. Lower than normal levels of albumin 

may indicate liver damage or disease. The reduction 



 

 

Am. J. Biomed. Sci. 2017, 9(3), 151-165; doi:10.5099/aj170300151   © 2017 by NWPII. All rights reserved 

 

159 

in the tissue levels of albumin when treated with 

sodium arsenite 2.5mg/kg body weight (Table 3) in 

this study is an indication that the treatment 

inhibited hepatic albumin synthesis, and 

compromised the immune response of the animals. 

There was also a combined decrease in the levels of 

total protein, total cholesterol and urea in the 

sodium arsenite treated group when compared with 

the control group. This decrease could either be as a 

result of a damaged liver architecture leading to 

leakage of this analyte into the blood stream, or 

reduction in cholesterol biosynthesis especially by 

decreasing the 3-hydroxy-3-methyl-glutaryl 

coenzyme A reductase (HMG CoA reductase) 

activity, a key enzyme of cholesterol biosynthesis 
[44]

 or by increasing the NADPH required for fatty 

acids and cholesterol synthesis 
[45]

, and/or decrease 

in cholesterol absorption from the intestine, through 

inhibition of binding with bile acids within the 

intestine or an increase in bile acids excretion 
[46]

. 

Many of these adverse effects of were not 

significantly reversed by the administration of 

Tridax procumbens, except in the restorative (post-

treated) treatment group for albumin (see Table 3). 

Many of these adverse effects of were not 

significantly reversed by the administration of 

Tridax procumbens, except in the restorative (post-

treated) treatment group for albumin (see Table 3). 

Rather, as shown by the Tridax procumbens 

(200mg/Kg) alone treated groups, the plant under 

study shows some significant toxicity level. This 

organ toxicity was shown to be further compounded 

in the sodium arsenite co-treated groups. 

Also, the Liver is known to remove bilirubin, a 

by-product of breakdown processes of haemoglobin 

present in red blood cells.  During normal function, 

the liver removes accumulated bilirubin from the 

blood and excretes it through bile. Many diseases of 

the liver are accompanied by jaundice, a yellowing 

of the eyes and skins caused by increased levels of 

bilirubin in the system. Decrease in total bilirubin 

observed in the sodium arsenite treated groups 

(Table 3), compared with the control rats also 

indicates a compromise in the normal function of 

the liver in rats, suggesting possible inhibition of 

this vital physiological process. This was however 

reversed by the administration of Tridax 

procumbens both in the pre-treated and post-treated 

groups.  

 

 

Figure 3: Effect of ethanol extract of Tridax procumbens on micronucleated polychromatic erythrocytes of treated 

rats. Values are Mean ± SEM; * p<0.05 compared to Control, # p<0.05 compared to SA Day-14 and SA Day-1, 

respectively. 
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Figure 4: Representative photomicrographs of liver tissue section of rats in each experimental group (H&E x400). 

Group 1 (Control D/W): No significant lesion observed. Group 2 (EETP): moderate congestion of blood vessel and 

mild steatosis. Group 3 (SA Day-14): moderate congestion and mild staetosis. Group 4 (SA Day-1): moderate 

congestion, slight periportal and zone 2 inflammations. Group 5 (SA + EETP Pre-treated): moderate congestion and 

slight periportal inflammation. Group 6 (SA+EETP Post-treated): moderate congestion and periportal inflammation. 

Group 7 (SA+EETP Co-admin): moderate congestion, mild steatosis and sinusoidal dilation.
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Figure 5: Representative photomicrographs of Kidney tissue section of rats in each experimental group (H&E 

x100). Group 1 (Control D/W): No significant lesion observed. Group 2 (EETP): moderate congestion of blood 

vessel Group 3 (SA Day-14): renal cast and glomerulosclerosis observed. Group 4 (SA Day-1): presence of 

moderate tissue necrosis. Group 5 (SA + EETP Pre-treated): no significant lesion but focal area of granulation is 

observed. Group 6 (SA+EETP Post-treated): moderate tissue necrosis observed. Group 7 (SA+EETP Co-

admin): presence of peritubular and perivascular inflammation.  
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Assessing for serum creatinine level as 

indicator for nephrotoxicity was similarly carried 

out in this study. The result from this study shows 

that EETP possesses a level of toxicity effect, 

although not as much as sodium arsenite used as 

toxicant in this work. Like it was observed for the 

various biochemical analyses using liver tissue 

homogenate, this was further compounded by 

administration of Tridax procumbens in the 

various co-treatment groups. This increase could 

be due to reduction of the efficiency in the 

clearance function of the kidney or an increased 

output of these metabolites by the liver due to an 

enhanced metabolic rate 
[47]

, or even both. 

 

3.1 mPCE count  for assessment of genotoxicity 

Results from this study shows a significant 

increase (P < 0.05) in the micronucleated 

polychromatic erythrocytes (mPCE) of both 

sodium arsenite (2.5mg/Kg) treated groups, when 

compared with the control group, although to a 

lesser degree in SA Day 1 (Figure 3). Rats in the 

group treated with EETP (200mg/kg) alone, 

though not statistically significant (p<0.05), also 

shows an increase in the mPCE when compared 

with the control group. There was a non-

significant (p<0.05) decrease in all the EETP 

(200mg/kg) treated groups, while the post-treated 

group shows a more beneficial effect with about 

21.2% decrease in mPCE level compared to the 

pre-treated group with 16.9% decrease. The anti-

clastogenic effect of Tridax procumbens as 

previously reported by Adetutu et al., 
[48]

 is also 

corroborated by the micronucleated polychromatic 

erythrocyte counts from this study. Similarly, a 

difference in time of exposure between the SA 

Day 1 when compared with the SA Day 14 group 

was demonstrated in this study, although not 

statistically significantly (p<0.05).  

 
3.2 Histopathology of the Liver 

According to Figure 4, the histopathology of 

the liver section shows moderate congestion of the 

blood vessels in all the experimental groups, 

except in the Control (D/W) group where no 

significant lesion was observed. In addition, the 

EETP group shows focal area of mild steatosis 

and slight periportal inflammation similar to 

sodium arsenite treated groups (SA DAY-14 and 

SA Day-1). Although the SA+EETP co treated 

groups shows a better tissue architecture, 

indicative of some form of protective effect, 

however, slight periportal inflammation were 

observed. This, in support of the biochemical 

analyses, indicates a marginal line between the 

beneficial biological effects and toxicity of the 

ethanol extract of Tridax procumbents on liver 

tissue. 
 

3.3 Histopathology of the Kidney 

 Histopathology of tissue section of kidney (at 

x100 magnification) in Figure 5 above shows 

similar morphology between the Control (D/W) 

group and EETP alone group, however, moderate 

congestion was observed in the EETP alone group. 

Also, significant lesions such as renal casts, 

glomerulosclerosis, and moderate tissue necrosis 

were observed in the sodium arsenite treated 

groups. Significant beneficial effect was of the 

ethanol extract of Tridax procumbens was 

observed in the SA+EETP Pre-treated group, 

except that focal areas of slight tissue granulations 

were observed. Unlike the pre-treated group, the 

SA+EETP Post-treated group shows moderate 

tissue necrosis, while the SA+EETP co-

administration group shows both perivascular and 

peritubular inflammation. The presence of mild 

lesions, the beneficial effects notwithstanding, 

corroborates certain degree of toxicity of the 

ethanol extract of Tridax procumbens (EETP) 

previously indicated by some of the results of the 

biochemical analyses in this study. 

 

4. Conclusion 

 

As shown by this study and in conformity 

with previous researches in our laboratories, 

certain liver enzymes’ activity, particularly GGT 
[16,17]

 are induced by sodium arsenite in laboratory 

animals. A level of organ toxicity effect of ethanol 

extract of Tridax procumbens (linn) (EETP) was 
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also shown by the results from this study. This is 

corroborated by the results of the 

histopathologicalexaminations. Also, significant 

difference in time of exposure to sodium arsenite 

was demonstrated by this study suggesting 

variation in acute and chronic effect of sodium 

arsenite induction, with possible physiological 

restoration in some biological parameters. In 

exploring scientifically, the beneficial effect of this 

tropical procumbent herb –Tridax procumbens - 

which has found several use in folkloric medicinal 

practice, there is to need identify specific 

therapeutic component, and also to pay attention to 

possible organ toxicity as side effect of its use.  
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