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Abstract: The leaf pulp of Carpobrotus edulis has antibacterial, antifungal, and tissue regeneration 

abilities. Chromium is a ubiquitous contaminant that has raised a major concern due to its level of 

toxicity. This study investigated the therapeutic role of leaf pulp of Carpobrotus edulis on chromium 

VI-induced toxicity in male Wistar rats. Thirty rats were divided into five groups of six rats, each 

comprising group 1 (control group), given 0.5 mL of de-ionized water. Group 2 was pre-treated with 

0.5 mL of the leaf pulp for seven consecutive days, and afterward, 5 mg/kg potassium dichromate 

(K2Cr2O7) was administered for another seven days. Group 3 was given 5 mg/kg K2Cr2O7 for seven 

days and 0.5 mL of the leaf pulp after that. Group 4 was given only 5 mg/kg K2Cr2O7 for 7 days, and 

group 5 was treated with 0.5 mL of the plant leaf pulp for 14 days. The rats were sacrificed under mild 

diethyl ether anesthesia twenty-four hours after the last treatment. The blood, liver, and kidney were 

collected and used for hematological, biochemical, and morphological analyses.  Significant increases 

(p<0.05) were observed in WBC, NEUT, and MON while significant decreases were observed in RBC, 

PCV, and hemoglobin in group 4 compared to the control. In the pre-treated (group 2) and the 

therapeutic (group 3) groups administered leaf pulp of Carpobrotus edulis, the hematological 

parameters were increased compared to the control. The levels of MDA, SOD, GST, and catalase in the 

liver and kidney were significantly (p<0.05) depleted in group 4 when compared to control, whereas 

these parameters were significantly (p<0.05) elevated in the group treated with the leaf pulp only. The 

levels of AST, ALT, and ALP showed a significant (p<0.05) decrease in group 4 when compared to the 

control; however, no significant (p<0.05) change was observed in all the other groups.  There was a 

significant increase (p<0.05) in the urea level in group 4, while creatinine level showed no significant 

change. Other biochemical parameters such as LDL, TRIG, Total and direct bilirubin showed no 

significant change in group 4 compared to the control. 

Similarly, there was no significant change in the electrolyte parameters.  There was a significant 

decrease in HDL and CHOL levels in group 2 when compared to the control. Summarily, the leaf pulp 

of C. edulis appears to reverse the toxicity caused by chromium VI probably through its antioxidative 

effects and its ameliorative effect on the liver and kidney functions. This may partly justify the folkloric 

use of the leaf juice of the plant. 
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1. Introduction 

Carpobrotus edulis (C. edulis) doubles as a medicinal and edible succulent plant 

belonging to the family Aizoaceae, which is considered South Africa’s most diverse and 

abundant plant family the least studied for medicinal properties. It is also known as the ‘sour 

fig plant’ or ‘highway ice plant’. C. edulis is common in the Eastern and Western Cape regions 

of South Africa and is also found along with other coastal areas of Africa and other continents 

[1].  

Researches have shown that the leaf pulp of C. edulis is used to treat oral and 

gastrointestinal infections, inflammation, and diabetes [2–4]. Phytochemicals such as phenols, 

saponins, flavonoids flavonols, alkaloids, and tannins are reportedly present in C. edulis [5]. 

These phytochemicals are responsible for the neuroprotective, antioxidant, antifungal, 

antidiabetic, antibacterial, antiviral, cardioprotective, anti-inflammatory, and anticancer 

properties observed in this plant, making it a potential medicinal plant for drug development 

[1]. According to a study by Rocha et al., 2016, C. edulis was proven to be nutritionally suitable 

for human consumption [6]. 

Chromium (Cr) is one of the main industrial wastes which causes health problems both 

in animals and humans, with Cr (III) and Cr (VI) being the most common and prevalent of the 

oxidation states of chromium [7]. Chromium can be absorbed into the human body through the 

mouth, skin, or inhalation. Cr (VI) is more toxic and easily absorbed than chromium (III), 

especially when administered orally by entering the cell by facilitated diffusion [8]. Studies 

have shown that industrial workers exposed to Cr (VI) through inhalation have a high 

occurrence of lung cancer [9]. The kidneys, liver, bone, and spleen of humans have the highest 

concentration of chromium. Oral exposure to Cr (VI) in drinking water has been discovered to 

be carcinogenic after ingestion [9]. For humans not exposed to industrial wastes, the major 

possible sources of oral exposure to Cr (VI) are food and drinking water, with the greatest 

amount being found in vegetables, fruits, meat, and fish. Exposure to Cr (VI) leads to cellular 

toxicity, chromosomal and DNA damage by activating oxidative stress pathways [7]. The 

major targets of Cr (VI) in the human body are the liver, kidneys, immune, hematological and 

gastrointestinal systems [8].  

Carpobrotus edulis has been reported to have antioxidant and anticarcinogenic 

properties; evidence regarding the relationship between C. edulis and toxicity of chromium VI 

is unknown, and information on the effect of leave pulp of the medicinal plant on chromium 

VI induced toxicity on organs such as liver and kidney is also unknown. Therefore, this study 

investigates the therapeutic role of leaf pulp of Carpobrotus edulis on chromium VI-induced 

toxicity in Wistar rats. 

2. Materials and Methods 

2.1. Plant material and extraction of the leaf pulp. 

The fresh leaves of C. edulis were collected in March 2018 within the premises of the 

South Campus, Nelson Mandela University of Port Elizabeth, South Africa, and were identified 
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by the curator of the Botanical garden of the same University. The leaves were placed in a juice 

extractor, and the juice extracted. The process was repeated to get the desired quantity needed.  

2.2. Animal treatment. 

Thirty Adult male Wister rats weighing 170 g were obtained from Animal House of the 

Department of Physiology, University of Ibadan. They were housed and divided into groups:  

Group 1 was administered 0.5 mL of distilled water.  

Group 2 received 0.5 mL of leaf pulp followed by 5 mg/kg potassium dichromate 

(K2Cr2O7), Group 3 was administered 5 mg/kg K2Cr2O7 followed by 0.5 mL of the leaf pulp. 

Group 4 received 5 mg/kg K2Cr2O7 only  

Group 5 received 0.5 mL of the plant juice only.  

Twenty-four hours after the last treatment, the rats were sacrificed and the organs 

harvested for analysis. 

2.3. Measurement of biochemical parameters. 

Randox diagnostics kits were used for the Aspartate Aminotransferase (AST), Alanine 

Aminotransferase (ALT), and Alkaline Phosphate (ALP) assays following the principles 

described by Reitman and Frankle [10]. HDL – and LDL – cholesterol were determined 

according to the principle described by Trinder [11].   Triglycerides were determined following 

the CHOD – PAP enzymatic colorimetric method of Trinder [12]. The method of Veniamin 

and Vakirtzi-Lemonias [13] was used to determine urea concentration in plasma. MDA was 

carried out according to the method of Varshey and Kale [14]. Glutathione –s- transferase was 

carried out using the methods of Habig et al., [15]. Superoxide dismutase was determined 

according to the method of Misra and Fridovich [16]. Catalase activity was done using the 

method of Sinha et al. [17]. Other tests carried out include electrolyte, total and direct bilirubin. 

Statistical analysis was done using one-way ANOVA. 

3. Results and Discussion 

Table 1 shows a significant (p<0.05) increase in the level of white blood cells in the 

group administered 5 mg/kg body weight of K2Cr2O7 (Cr (VI)) only (Group 4) when compared 

to the control, while there was no significant (p<0.05) change in the other treatment groups. 

However, there was a significant (p<0.05) decrease in red blood cell count in the group 

administered 5 mg/kg body weight of Cr (VI) only (Group 4) when compared to the control 

and other groups. Similarly, there was a significant decrease in PCV with animals treated with 

5 mg/kg body weight of Cr (VI) only compared to the control. In addition, the group pre-treated 

with 0.5 mL C. edulis and 5 mg/kg body weight of Cr (VI) (Group 2) showed no significant 

change in the hemoglobin concentration when compared to other groups except for the group 

treated with 5 mg/kg body weight of Cr (VI) only (Group 4) which showed a significant 

decrease. 

The platelets count in the group treated with 0.5 mL C. edulis only (Group 5) showed 

a significant (p<0.05) increase as compared to control and other groups. Blood lymphocytes in 

groups treated with 5 mg/kg body weight of Cr (VI) only (Group 4) showed a significant 

(p<0.05) increase as compared with control and other groups, which showed no significant 

change. Animals treated with 5 mg/kg body weight of Cr (VI) only (Group 4) showed 

significant change in monocyte compared with the control and other groups except group 2. 
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Animals treated with 5 mg/kg body weight of Cr (VI) only (Group 4) showed a significant 

increase in neutrophils when compared to the control and other groups except (Group 3), which 

showed no significant change. 

Table 1. Concentrations of Heamatological Parameters in the treated rats after 14 days. 

Haematological 

Parameters 

Group 1 

(Control) 

Group 2 Group 3 Group 4 Group 5 

WBC (x10^2 /ul) 58.50±6.56b 51.50±6.03ab  36.66±7.06a           108.33±8.64c 39±4.47ab 

RBC (x10^3 /ul) 4.49±0.44b   4.36±0.50 b 4.36±0.20 b 2.27±0.31a 4.04±0.15b 

PCV (%) 35.72±4.77b 34.70±1.01 b 31.33±1.35ab 22.73±1.34a 37.85±5.14b 

HGB (g/dl) 11.70±1.74b 10.55±0.425b 9.67±0.89ab 7.2±54a 11.58. ±1.10b 

PLAT (x10^3 /ul) 308±23.64a 190±7.52 a 282.33±49.54a 203.33±43.55a 483.33±87.00b 

LYMPH (%) 51.50±0.62b 41.33±1.74a 44.50±4.48ab 64.50±3.35c 45.67±3.11ab 

MON (%) 1.67±0.21a 4.00±1.10c 2.00±0.37a 4.67±0.56c   2.00±00a 

EOS (%) 1.50±0.34a 2.67±0.21c 0.83±0.17a 2.50±0.22b 1.50±0.22a 

NEUT (%) 36.67±1.33a 48.67±2.49bc 43.17±1.42ab 52.50±1.93c 42.67±4.42ab 

MCV (Fl) 78.67±4.96a 78.30±2.42 a 79.88±5.80 a 67.38±4.34 a 70.43±3.21 a 

MCH (pg) 25.45±1.97b 20.22±1.46a 25.17±0.86b 17.50±0.50a 25.25±2.37b 

(Each value represents the mean ± SEM). 

a,b,c = values within a row not sharing a common superscript letter were significantly different, p< 0.05. 

There was no significant change in MCV levels in all the groups. A significant decrease 

was observed in MCH levels with animals treated with 5 mg/kg body weight of Cr (VI) only 

(Group 4) except group 3, which showed no significant (p < 0.05) change. The group treated 

with 5 mg/kg body weight of Cr (VI) only (Group 4) showed a significant decrease in the 

MCHC levels when compared with the control  

Table 2 shows the results obtained for the antioxidant property of the leaf pulp of 

Carpobrotus edulis against chromium VI-induced toxicity. A significant decrease (p < 0.05) in 

liver GST in animals treated with 5 mg/kg body weight of Cr (VI) only (Group 4) was observed 

when compared to the control and the other groups. Similarly, the kidney GST showed a 

significant decrease in the animals treated with 5 mg/kg body weight of Cr (VI)  

(Group 4) compared to the control with the highest increase in the group treated with 

0.5 mL C. edulis (Group 5). There was a significant decrease (p < 0.05) in liver SOD in the 

groups treated with 5 mg/kg body weight of Cr (VI) only (Group 4) when compared to the 

control and group 5. Similarly, the kidney SOD in animals treated with 5 mg/kg body weight 

of Cr (VI) only (Group 4) showed a significant decrease compared to the control and the other 

groups. There was no significant change in the liver Catalase in all the groups except for group 

4. The kidney catalase in the group treated with 5 mg/kg body weight of Cr (VI) only (Group 

4) gave a significant decrease compared to the control and the other groups except for group 2, 

which showed no significant change. 

Liver MDA levels gave a significant (p<0.05) increase in the group treated with 5 

mg/kg body weight of Cr (VI) only (Group 4) when compared to the control and the other 

groups with kidney MDA showing the similar result. From Table 3, 4, and 5 it was observed 

that there was a significant (p<0.05) increase in the urea concentrations in the groups treated 

with 5 mg/kg body weight of Cr (VI) only (Group 4) when compared to the control and the 

other groups, except group 2 which showed no significant difference. There was no significant 

change in creatinine levels in all the groups except groups 2 and 5.  There was a significant (p 

< 0.05) decrease in AST, ALP, and ALT levels in the group treated with 5 mg/kg body weight 

of Cr (VI) only (Group 4) when compared to the control. There was a significant decrease in 

HDL levels in the group treated with 0.5 mL C. edulis and 5 mg/kg body weight of Cr (VI) 

(Group 2) compared to the control and the other groups. There was no significant difference in 
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LDL levels in all the groups. Cholesterol levels decreased significantly in the group treated 

with 0.5 mL C. edulis and 5 mg/kg body weight of Cr (VI) (Group 2) compared to the control 

and the other groups. In addition, there was no significant change in triglycerides in all the 

groups. Group 4 exhibited no significant change in total bilirubin compared to the control and 

the other groups but significantly increased (p<0.05) in direct bilirubin. There was a significant 

increase in total protein in group 5 (treated with 0.5 mL C. edulis) compared to the control and 

other groups. 

Table 2. Concentrations of antioxidant parameters in the treated rat after 14 days. 

Antioxidant parameters Control Group2 Group 3 Group 4 Group 5 

L.GST (µmol/ml) 128.99±9.4c 99.00±7.71b 107.54±7.18bc 64.80±7.74a 123.84±4.72c 

L.SOD (µmol/ml/min) 144.24±1.83b 135.72±0.89a 133.58±5.48a 131.44±0.05a 146.34±0.43b 

L.CAT (µmol/ml/min) 652.72±7.52b 651.96±4.73b 668.47±3.41 b 608±19.16 a 644.60±7.54 b 

L.MDA (µmol/ml) 9.73±0.97a 34.96±1.85b 17.07±1.12b 46.79±2.19d 8.86±0.24a 

K.GST (µmol/ml) 83.84±4.07b 82.24±3.20b 81.36±3.27b 64.60±5.98a 109.19±2.60c 

K.SOD (µmol/ml/min) 112.55±0.89c 105.14±1.19b 107.25±0.65b 96.56±1.02a 114.80±1.00c 

K.CAT (µmol/ml/min) 656.05±15.5bc 627.31±13.00ab 652.10±6.62bc 619.54±15.50a 660.37±5.20c 

K.MDA (µmol/ml) 13.56±0.81a 25.97±0.46b 26.45±3.67b 41.86±3.97c 11.40±0.65a 

(Each value represents the mean ± SEM). 

abc = values within a row not sharing a common superscript letter were significantly different, p< 0.05. 

Table 3. Concentrations of some biochemical parameters in the treated groups after 14 days. 

Parameters Control Group 2 Group 3 Group 4 Group 5 

ALP(UI/L) 113.50±16.28b 93.00±17.23ab  98.67±22.82ab   63.33±6.14a 86.50±3.44ab 

AST(UI/L) 133.83±30.97b 48.50±7.46a 79.67±4.18a 44.17±5.54a 61.33±9.68a 

ALT(UI/L) 69.33±5.70b 59.17±6.69ab 60.83±5.61ab 50.67±3.60a 62.00±4.77ab 

HDL(UI/L) 72.65±9.01b 44.95±7.70a 65.76±4.82b 67.31±3.01b 69.13±2.93b 

LDL(UI/L) 17.14±2.41a 23.91±2.67a 18.66±2.34a 25.83±4.42a 18.68±1.65a 

Cholesterol(mg/L) 115.83±6.50b 89.17±11.02a 115.67±2.82b 111.33±4.81b 115.17±4.53b 

Triglyceride(mg/L) 22.49±3.42a 20.68±2.81a 21.68±2.17a 18.62±2.60a 22.08±2.35a 

Total Bilirubin (g/L) 5.26±0.59ab 7.52±0.68c 4.18±0.40a 5.95±1.11abc 6.52±0.54bc 

Direct Bilirubin (g/L) 0.70±0.68a 1.02±0.09b 0.600±0.063a 0.95±0.67b 0.83±0.08ab 

Total Protein (g/L) 3.08±0.38a 3.00±0.41a 3.60±0.14ab 2.32±0.32a 4.68±0.81b 

(Each value represents the mean ± SEM) 

abc = values within a row not sharing a common superscript letter were significantly different, p< 0.05. 

Table 4. Concentrations of electrolytes in the treated rats after 14 days. 

Parameters Control Group 2 Group 3 Group 4 Group 5 

Na+ 110.83±1.68a 145.50±20.74a 144.67±22.00a 146.00±21.54a 111.50±1.93 a 

K+ 3.56±0.42 a 8.52±2.15 a 8.53±2.19 a 6.77±2.13 a 3.25±0.08 a 

Ca 10.36±0.11 a 14.02±2.24 a 14.18±2.28 a 14.04±2.33 a 10.42±0.167 a 

Cl- 103.67±10.18a 109.33±4.00 a 111.00±18.18a 117.67±13.04a 102.00±6.27 a 

(Each value represents the mean ± SEM) 

abc = values within a row not sharing a common superscript letter were significantly different, p< 0.05. 

Table 5. Concentrations of renal parameters in the treated groups after 14 days. 

Parameters Control Group 2 Group 3 Group 4 Group 5 

Urea (mg/L) 21.60±1.46a 44.17±7.53ab 26.41±2.55a 54.17±14.07b 26.67±2.04a 

Creatinine (g/L) 0.87±0.44a 1.10±0.34b 0.31±0.07ab 0.46±0.08ab 0.19±0.05a 

(Each value represents the mean ± SEM) 

abc = values within a row not sharing a common superscript letter were significantly different, p< 0.05. 

Chromium (VI) which is utilized in metal, leather, textile, pharmaceutical, and paint 

industries, is also found in food and water. It has also been discovered to cause toxic effects in 

humans [18, 19]. Therefore, the use of Carpobrotus edulis brings a novel option in chromium 

therapy. In this context, the present study investigated the protective and therapeutic role of 

leaf pulp of C. edulis on toxicity induced by chromium VI in adult male Wistar rats. The results 

showed that oral administration of potassium dichromate caused a significant decrease in 
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hematological indices such as Hb, PCV, RBC, MCH, and MCHC, and this is similar to the 

findings by Abedi et al., 2013 [20] (common carp (Cyprinus Carpio),  Kim & Kang, 2016 [21] 

(Juvenile rockfish) and Saha et al., 2017 [22] (rats) where a decrease in the RBC count, 

hematocrit and hemoglobin levels were also reported. The drop in these hematological indices 

in chromate-treated rats showed that Cr (VI) induces anemia which could be caused by the 

reactive species of chromate. Microcytic and hypochromic anemia has been shown to be linked 

with a reduced level of MCH and MCHC, which was the case in chromium administration. 

The reduced hemoglobin level could also result from the inhibition in the production of 

hemoglobin due to decreasing glycine and succinyl pools [22]. The decline in hemoglobin level 

could be linked to a change in the structure of heme, thereby causing a disturbance in the 

production of hemoglobin. Inhibiting the enzyme activity in hemoglobin production may also 

be the reason for the decline in hemoglobin level in this study [23]. Kumar and Banerjee, 2016 

reported that heavy metals directly affect the hematopoietic stem cells in the spleen and kidney 

with unusual membrane permeability, thereby leading to anemia by reducing the oxygen supply 

as a result of decreased red blood cell concentration and hemoglobin level [24]. The 

administration of leaf pulp of C. edulis caused a significant increase in the levels of Hb, PCV, 

RBC, MCH, and MCHC, suggesting that the plant could protect against the adverse effect of 

chromate. Furthermore, administration of chromium VI exhibited a significant increase in 

white blood cell count in this study, portraying a stimulation of the defense mechanism, and 

this was also observed in a study of some experimental animals by Zhumabaeva et al. (2014) 

where they developed leucocytosis after the 30th day of treatment with Cr (VI) with high 

production of immature white blood cells. In another study by Lebedev et al. (2018), a 

moderate increase in white blood cell count was observed [25, 26]. Contrarily, Saha et al., 2017 

recorded a decrease in the white blood cell count, resulting from damage to the hematopoietic 

stem cells caused by chromium induction. Blood lymphocytes in groups treated with 5 mg/kg 

body weight of Cr (VI) only (Group 4) showed a significant (p<0.05) increase as compared 

with control which matches the observations in a study by Suljević et al., 2020 [27]. However, 

in this study, the white blood cell count was normalized in the groups treated with the leaf pulp 

of the plant treated group when compared with the control; this could be as a result of the 

antiproliferative property of C. edulis extract, thereby reducing the rate of production of 

immature white blood cells [28]. 

Exposure to Cr (VI) has been discovered to activate the oxidation of free radicals and 

cause lipid peroxidation, which is closely related to cellular or organ toxicity. The products of 

lipid peroxidation and free radicals cause changes in the function and structure of the cellular 

membrane that may lead to cell injury. Toxic metals have been discovered to produce oxidative 

stress in cell lines and organs [29, 30]. In this study, the scavenging enzymes (SOD & CAT) 

activity was reduced in both the liver and kidney; also, the level of malondialdehyde  (MDA) 

in the liver and kidney was significantly reduced increased, thereby confirming the induction 

of oxidative stress in the organs.  This is in consonance with studies by Karaulov et al., 2019 

and Zhao et al., 2019; Zheng et al., 2020 where induction of rats with chromium VI led to 

increased MDA level and reduction in SOD and CAT levels. Administration with C. edulis 

extract caused a significant increase in the levels of SOD and CAT in the liver and kidney and 

a significant decrease in MDA level in the kidney and liver [31, 32]. This confirms the 

antioxidative property of C. edulis extract. The plant extract can chelate copper and iron ions 

because the elevation in these ions could greatly increase oxidative stress [6]. There was a 

decrease in the level of Glutathione-s-transferase (GST) in the kidney and liver of the group 
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treated with only Cr (VI), and this was also observed in the livers of common goby 

(Pomatoschistus microps) [33] and freshwater fish such as Japanese medaka [34]; however, 

the decrease in GST contradicts the study carried out on the liver of marine medaka (Oryzias 

melastigma) by Ni et al., 2020 where an increase in the GST level was reported in the liver of 

the marine medaka (Oryzias melastigma) [35].  In the groups treated with C. edulis extract, 

Glutathione Transferase (GST) level was significantly increased in the liver and kidney, 

thereby signifying a level of injury recovery in both organs. 

Cr (VI) has been discovered to cause damage to proximal tubular epithelial cells [32, 

36], degeneration of the renal tubular epithelial, and the basement membrane of the Bowman’s 

capsule [37]. Elevation in plasma urea in chromium-treated animals is one of the important 

biomarkers of kidney damage indicating a systemic toxic effect of Cr (VI) in the rats, and this 

elevated level was observed in the group treated with Cr (VI), indicating renal dysfunction. In 

the groups treated with C. edulis extract, a significant decrease in the urea level was observed, 

which means that the extract ameliorated the kidney. The creatinine levels showed no 

significant change, which is following research by Alijagic et al., 2017 where the 

administration of Cr (VI) had no significant effect on the creatinine level of the quails [38]. In 

this study, liver damage was indicated by the significantly decreased AST, ALT, and ALP 

plasma levels in the chromium-treated rat. This was observed in a study where various 

chromium compounds were administered to Wistar rats [26]. However, a contrary result was 

observed in the study by Saha et al., 2017 where AST, ALT, and ALP levels were elevated 

[22]. However, an increase in the levels of AST, ALP and ALT were observed in the groups 

treated with C. edulis extract compared with the group treated with only Cr (VI). 

The decrease in the protein levels observed in the group treated with Cr (VI) compared 

with another group could result from impaired protein production [39]. A decrease in protein 

level in groups exposed to Cr (VI) was also observed in studies by Saha et al., 2017; Ko et al., 

2019; Suljević et al.,2020 [22, 27, 40]. The decrease in protein levels could also result from a 

reduction in the levels of albumins and, to a lesser extent, globulins. The protein levels were 

increased in the groups administered with C. edulis extract, which shows that the extract played 

a role in reversing the impaired protein production. Cr (VI) has been reported to have 

significant effects on lipid metabolism, and in this study, an increase in the LDL level and a 

decrease in HDL level were observed, which is in consonance with the study by Shil & Pal, 

2019 which could be a result of impaired reverse transport of cholesterol from the blood to the 

liver [41]. However, there was a decrease in the triglyceride level, which was also observed in 

Japanese quails, which could be of the toxic effect of Cr (VI) on the hepatic tissue, which could 

inhibit the production of triglycerides [39]. An imbalance in the level of electrolytes could 

influence the functioning of the kidneys and acid-base balance, which could be an indicator of 

toxicity in the body. In this study, the levels of sodium, potassium, and chloride were elevated, 

resulting from the toxic impact of Cr (VI) on the rats. On the contrary, a decrease in the level 

of these electrolytes was observed in the study by Suljević et al., 2020 [27]. 

4. Conclusions 

A result from the research shows that the leaf pulp of C. edulis reduced the toxicity 

caused by chromium VI, and it was observed that the reduction was greater in the therapeutic 

than in the pre-treatment groups. Further research should be carried out to determine the long-

term effect of the plant on the toxicity of chromium VI. Furthermore, a dose-dependent study 

https://doi.org/10.33263/LIANBS113.38873896
https://nanobioletters.com/


https://doi.org/10.33263/LIANBS113.38873896  

 https://nanobioletters.com/ 3894 

could be carried out to determine the best dose that could be used to reduce the toxicity caused 

by this heavy metal. 
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