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THE EFFECT OF ETHANOLIC EXTRACT OF TRIDAX PROCUMBENS ON 2 

POTASSIUM BROMATE INDUCED TOXICITY IN THE KIDNEY OF WISTAR 3 

RATS. 4 

 5 

 6 

ABSTRACT 7 

 Aim: To investigate the histological effect of ethanolic extract of Tridax procumbens leaf commonly 8 

used as medicinal plant, on potassium bromate induced renotoxicity in adult wistar rats.  9 

Place and Duration of Study: Department of Anatomy, Faculty of Basic Medical Sciences, Abia 10 

State University, Uturu Nigeria within three months. 11 

Methodology: Twenty adult wistar rats weighing between 160 – 180g were divided into four groups 12 

of five rats each. Group A served as the control and received distilled water only for 14 days, Group B 13 

received 100mg/kg of potassium bromate only for 14 days, Group C received 300mg/kg of Tridax 14 

procumbens leaf extract only for 14 days and Group D received 100mg/kg of potassium bromate + 15 

300mg/kg of Tridax procumbens leaf extract simultaneously for 14 days. Twenty four hours after the 16 

last administration, the animals were weighed, anaesthetized and sacrificed. The kidneys were 17 

harvested and weighed. Statistical analysis using one way ANOVA and Dunnett’s post hoc test was 18 

done for all parameters measured. The significance was set at P<0.05. 19 

Results: There was significant decrease in mean body weight of group B animals (178.0±4.55 to 20 

162.3±2.59) and significant increase in kidney weight of group B animals (0.75 ± 0.02) when 21 

compared to the control and other treated groups. Extract of Tridax procumbens inhibited potassium 22 

bromate induced weight loss and increase in kidney weight. Histologically, there was no significant 23 

pathology of the kidney tissue after treatment with Tridax procumbens.  24 

Conclusion: From this study, it can be deduced that ethanolic extract of Tridax procumbens leaf has 25 

got significant protective effect against potassium bromate induced toxicity in the kidney of wistar rats. 26 
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1.0 INTRODUCTION  29 

Potassium bromate (KBrO3) is an oxidizing agent that exists as a white crystal powder. It has been 30 

used as a food additive mainly in the making of bread and as dough conditioner [1]. Potassium 31 

bromate has been found to be generated as a contaminant in drinking water; this is due to the 32 

conversion of bromide found naturally in water to bromate by ozone which is used as disinfectant 33 

[2,3]. Toxicity studies have shown the dangers potassium bromate poses to health if consumed in 34 

water or food, with previous reports documenting the induction of multiple organ toxicity in humans 35 

and experimental animals [4,5]. Furthermore, researchers found potassium bromate to have the 36 

potential of inducing cancer, liver failure, kidney failure, deafness, pains, redness of the eye and skin 37 

[6,7]. This led to the ban of potassium bromate as food additives in several developed and developing 38 

countries [8]. Despite its ban, some developing countries still make use of potassium bromate as flour 39 

enhancer. 40 

Plant derived products have been used for medicinal purposes for centuries and presently, it is 41 

estimated that about 80% of the world population relies on botanical preparations as medicines to 42 

meet their health needs [9]. This may be attributable to the down turn in the economy, as herbal 43 

medicine is perceived to be a cheaper means of treatment [10]. Tridax procumbens Linn (Family 44 

Asteraceae) is specie of flowering plant in the daisy family. Its common names include “coat button” 45 

and “Tridax daisy” in English, “cadillo chisaca” in Spanish, “herbe caille” in French, “jayanti veda” in 46 

Sanskrit, “Ghamra” in Hindi, “Doyadi” in Marathi, “Thata poodi” in tamil, “Kotobukigiku” in chinese, 47 

“Bishalya Karani” in Oriya, “Chiravanak” in malayalam and “mbuli” in Ibo [11]. Tridax procumbens is 48 

native to Central America and tropical South America, but has spread throughout the tropical and 49 

subtropical parts of the world [12]. Extract of this plant has been found to possess significant 50 

medicinal properties against blood pressure, bronchial catarrh, malaria, dysentery, diarrhea, stomach 51 

ache, headache and wound healing [13]. In addition, the plant has also shown various 52 
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pharmacological activities like Immunomodulatory, Antidiabetic, Antihepatotoxic and Anti-oxidant, 53 

Anti-inflammatory, Analgesic, and marked depressant action on respiration [14-18]. 54 

Most organ function impairment is a direct consequence of changes in the histological structures of 55 

the organ. With limited information on the cellular changes associated with potassium bromate toxicity 56 

in kidney tissues, this study therefore investigates the effect of Tridax procumbens on potassium 57 

bromate induced toxicity in the kidney. 58 

2.0 MATERIALS AND METHODS 59 

2.1 Animals 60 

Twenty (20) healthy adult wistar rats weighing between 160-180g were procured from the animal 61 

house of Abia State University, Uturu. They were kept in standard cages under normal temperature 62 

(27-30oC) and were fed with Guinea feeds (pelletized) and water ad libitum. The animals were 63 

acclimatized for a period of two weeks before treatment. The ethical committee of the College for 64 

animal care and use, Abia State University, Uturu approved the study design in compliance with the 65 

National regulation for animal research. 66 

2.2 Collection and Preparation of Plant Material 67 

Fresh leaves of Tridax procumbens were obtained from Uturu, Abia State and were identified by the 68 

Herbarium officer of Botany department, Abia State University, Uturu. The leaves were rinsed in a 69 

basin of water to remove sand and debris, put in a sieve to drip off water and then dried at 40oC in a 70 

thermostatically controlled oven. The dried leaves were crushed into fine powder using a laboratory 71 

blender and extraction was done using ethanol. The coarse powder was soaked in ethanol for forty 72 

eight (48) hours and then filtered into a beaker with a white cloth. The filtrate was concentrated using 73 

a rotary evaporator and further dried using laboratory oven into a jelly-like form and stored in 74 

refrigerator for future use. The stock solution of the extract was prepared by dissolving 1g of the 75 

extract in 10ml of distilled water. 76 

Potassium bromate was procured from the Department of Biochemistry, Abia State University, Uturu. 77 

1g of potassium bromate was dissolved in 20ml of distilled to give a concentration of 50mg/ml. 78 
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2.3 Experimental Protocol 79 

The twenty adult wistar rats were weighed and randomly allocated into four (4) groups of five animals 80 

each, designated as groups A, B, C and D.  81 

Group A served as the control group and received 2ml/kg of distilled water only 82 

 Group B received 100mg/kg of potassium bromate only for 14 days 83 

 Group C received 300mg/kg of Tridax procumbens leaf extract only for 14 days 84 

Group D received 100mg/kg of potassium bromate + 300mg/kg of Tridax procumbens leaf extract 85 

simultaneously for 14 days.  86 

The extracts were administered orally once daily between the hours of 10-11am and lasted for a 87 

period of fourteen (14) days. Twenty four hours after the last administration, the animals were 88 

weighed, anaesthetized by chloroform inhalation and dissected. The kidneys were harvested, 89 

weighed and fixed in 10% formal saline for histological examination.  90 

2.4 Tissue Processing 91 

The kidney tissues were passed through the processes fixation, dehydration, clearing, infiltration, 92 

embedding, sectioning and staining. The tissues were fixed in 10% formal saline, followed by 93 

dehydration with graded percentages of alcohol (50%, 70%, 90% and absolute alcohol). After 94 

dehydration, the tissues were then cleared in xylene after which it was embedded in paraffin wax. 95 

Rotatory microtome was used to obtain tissue sections of 3-5μm thick. The sections were 96 

deparaffinised, hydrated and stained using Haematoxylin and Eosin (H&E) dye. The slides were later 97 

viewed under the light microscope and the images captured. 98 

2.5 Statistical Analysis 99 

Data was analysed using Statistical Package for Social Sciences (SPSS) software version 16 100 

(Chicago IL) and results were presented as Mean ± standard error of mean (SEM). One way Analysis 101 

of Variance (ANOVA; 95% confidence interval) was used to determine the significance of difference in 102 
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the means of all parameters. Dunnett post-hoc multiple comparison procedure was done for 103 

comparisons between treated groups and control.  104 

3.0 RESULTS 105 

3.1 Body Weight Changes 106 

Table 1 below shows the mean body weight changes in groups A, B, C and D respectively. There was 107 

significant (P =.003) loss of body weight in group B compared to the control. 108 

Table 1: Mean ± SEM of initial mean body weight, final mean body weight and mean weight gain in all 109 

the groups (A, B, C and D) 110 

GROUPS INITIAL BODY WEIGHT 

FINAL BODY 

WEIGHT WEIGHT GAIN 

A 161.8±9.91 177.3±11.15 15.5±3.01 

B 178.0±4.55 162.3±2.59 -15.8±2.95* 

C 163.5±5.81 179.8±7.55 16.25±8.98 

D 162.3±7.48 175.5±5.91 13.25±3.92 

*significant compared to control 111 

3.2 Kidney Weights 112 

There was significant increase (P =.04) in the relative kidney weight in group B compared to the 113 

control and other experimental groups (Table 2). The extract of Tridax procumbens showed no 114 

significant difference in the relative kidney weights of other groups when compared to the control. 115 

Table 2: Effect of ethanolic extract of the leaf of Tridax procumbens on relative kidney weight of 116 

treated rats 117 

 118 

GROUPS KIDNEY WEIGHTS 

A 0.59 ± 0.03 

B   0.75 ± 0.02* 

C 0.58 ± 0.08 
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D 0.59 ± 0.03 

PROB. OF SIG. <0.05 

*significant compared to control 119 

 120 

 121 

 122 

3.3 Histological Findings 123 

   124 

  Plate 1 (Control)                                                          Plate 2 (Potassium bromate 100mg/kg) 125 

         126 

Plate 3 (Tridax procumbens 300mg/kg)            Plate 4 (potassium bromate 100mg/kg + Tridax             127 

procumbens 300mg/kg 128 
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Figure 1: Plates 1-4 shows the photomicrograph of kidney tissues of the treated rats. Plate 1 is the 129 

kidney tissue of rats given distilled water showing normal features of the kidney such as glomeruli (G), 130 

renal tubules (T) and mesangium (M). Plate 2 is the kidney tissue of rats treated with 100mg/kg b.w of 131 

potassium bromate only showing severe distortion of renal architecture with focal tubular necrosis, 132 

severe haemorrhage in the interstitium and focal loss of glomeruli. Plate 3 is the kidney tissue of rats 133 

treated with 300mg/kg body weight of ethanolic extract of Tridax procumbens only showing mild 134 

congestion of the glomerulus, normal tubules and mesangium. Plate 4 is the kidney tissue of rats 135 

treated with 100mg/kg of potassium bromate and 300mg/kg of extract of Tridax procumbens showing 136 

moderate restoration of renal architecture to normal with healthy glomerulus, well perfused tubular 137 

tissue and normal mesangium. However, there is mild haemorrhage in the interstitium of some areas. 138 

4.0 DISCUSSION 139 

Medicinal plants contain numerous biologically active compounds that have shown to be useful in 140 

improving the life and treatment of diseases [19]. Tridax procumbens appear to be a very promising 141 

medicinal plant containing many active molecules evident by its vast medicinal and pharmacological 142 

properties [18]. 143 

There was statistically significant reduction in body weight of animals in group B when compared to 144 

the control. This could probably be as a result of loss of appetite by the animals in the group or due to 145 

prolonged exposure to toxicity. This is in agreement with the findings of Okalie and Ikewuchi [20] who 146 

reported a significant reduction in the body weights of rabbits that received potassium bromate. In 147 

contrast, Farombi et al. [4] and Watanabe et al. [21] reported the absence of the effect of potassium 148 

bromate on the body weight of the animals. 149 

The relative kidney weight showed a statistically significant increase in group B animals when 150 

compared to control group A. This however could be pathological as the kidney might have been 151 

inflamed due to toxicity. This is in support with previous works done by Farombi et al. [4] who reported 152 

relative liver and kidney weight increase in rats administered potassium bromate. The relative kidney 153 

weight of groups C and D were similar to that of the control and it could be as a result of the 154 
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antioxidant and anti-inflammatory properties present in the leaves of Tridax procumbens which are 155 

responsible for inhibiting inflammation. 156 

The histopathological finding reveals that kidney tissues in group B showed cellular abnormality in the 157 

kidney with evidences of tubular necrosis. This may be due to the nephrotoxic effect of potassium 158 

bromate. This is in agreement with earlier studies by Akanji et al. [22] and El-Sokkary [23]. Group D 159 

showed normal kidney tissue architecture. This may be related to the importance of vitamin E as an 160 

antioxidant that scavenges free radicals curbing the damage mechanism of potassium bromate. This 161 

is in conformity with previous research by Adeluwoye et al. [24]) who showed that ethanolic extract of 162 

Tridax procumbens possesses some antioxidant effects.  163 

5.0 CONCLUSION 164 

The ethanolic extract of Tridax procumbens leaf showed no significant pathology in the kidney tissues 165 

of the rats. This study clearly demonstrates that Tridax procumbens has the potential ability to protect 166 

against potassium bromate induced kidney toxicity in adult wistar rats by acting as antioxidant. 167 

 168 

 169 

 170 
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