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Introduction 
 

Globally, medicinal plants are recognised as the foundation 

for pharmaceutical formulations, as medicinal plants are thought to be 

more culturally acceptable, accessible, affordable, and less toxic with 

little to no side effects than many synthetic pharmaceutical agents. 1–

4Aloe barbadensis is commonly used for the local treatment of fevers in 

Nigeria.5,6 In India and Western Uganda, A. lateritia and A. secundiflora 

are frequently used to treat malaria and similar symptoms.7,8 Previous 

studies have demonstrated the therapeutic potential of A. barbadensis 

to include anticancer activities, digestive and skin protective activity, 

and antibacterial activities, as well as a possible source of natural 

herbicides and fungicides.5,9–11 Anthraquinones, saponins, glycosides, 

alkaloids, phenolic acids, tannins and flavonoids are common 

phytochemicals often found in A. barbadensis leaves.12–15 Studies have 

also indicated local usage for treating fevers and numerous diseases. 

Previous reports revealed its potential therapeutic actions, which 

include anti-tumour, anti-inflammatory, anti-parasitic, and 

immunological regulatory properties.16–19 The use of murine models for 

toxicity investigations has been advocated due to their reliability in 

drawing inferences regarding human biology.20, 21  
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Despite various assertions about the safety of the plant, there have been 

limited reports on the toxicity of A. barbadensis. 18, 22  The reduction in 

mean corpuscular haemoglobin concentration (MCHC), haematocrit 

value, and erythrocyte count was previously reported following 

treatment with a single 500 mg/kg dose of Aloe barbadensis gel, while 

prolonged treatment at 200 mg/kg significantly increased leukocyte and 

platelet counts. 20,23 Considering the growing local consumption rate of 

A. barbadensis in many communities of Nigeria and several other 

countries globally, particularly as constituents of cocktails in the local 

management of malaria and other ailments, it is imperative to ascertain 

the safety of the plant for human consumption to serve as a guide for 

the consumers and regulatory authorities in the food and pharmaceutical 

industries.3,23 This study investigates the sub-acute and acute oral 

toxicity of the methanol fraction and aqueous extract of A. barbadensis 

in Wistar rats to ascertain their safety for human consumption. 

 

Materials and Methods 
Ethical approval 

Ethical approval for this study was sought and obtained from the 

Research Ethics Committee of the University of Medical Sciences, 

Ondo State, Nigeria (Protocol Number: NHREC/TR/UNIMED-HREC-

Ondo St/22/06/21), with approval granted on the 6th of June, 2022. The 

care of the rats used in this study was in accordance with institutional 

guidelines. 

Plant Collection and Identification  

Fresh leaves of Aloe barbadensis were collected in March 2024 from 

Oke-Aluko Farm, Ilorin, Kwara State, Nigeria, located at coordinates 

8.4733°N and 5.6080°E. The plant species was identified and 

authenticated by Dr. Ojo Samuel of the Department of Plant and 

Biotechnology, University of Medical Sciences, Ondo, Nigeria. A 

voucher specimen (UNIMED/PBTH/0067) was deposited in the 

departmental herbarium for future reference.  
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Ethnobotanicals continue to gain global relevance due to their therapeutic potential and their role 

as precursors in pharmaceutical development. Aloe barbadensis is one of the most common 

traditional herbs in Nigeria, particularly for its purported antimalarial properties. The increasing 

use of traditional remedies in malaria-endemic regions like Nigeria makes it imperative to conduct 

regular safety assessments of medicinal plants. This study investigates the safety of A. barbadensis 

by assessing its acute and subacute toxicity. The plant was collected from Oke-Aluko farm in 

Ilorin, Nigeria, and authenticated by a botanical expert. Both aqueous extract and a methanol 

fraction of A. barbadensis leaves were prepared for the study. Wistar rats were administered single 

oral doses of 2000, 5000, and 6000 mg/kg, followed by a 14-day observation period to assess acute 

toxicity and potential delayed effects. For the subacute toxicity testing, daily doses of 250, 500, 

and 750 mg/kg were administered over 28 days. The liver functions (AST, ALT, ALP, GGT), 

kidney functions (urea, creatinine, sodium, potassium), haematological parameters, and 

histological analyses of the organs were evaluated. Results showed no significant adverse effects 

on biochemical or haematological parameters (p > 0.05) at all doses in both study phases. 

However, continuous treatment with the methanol fraction at 750 mg/kg led to histopathological 

changes in the liver and kidney after 28 days, indicating potential organ toxicity at higher doses. 

This study advocates for the extract dose regulation and future long-term chronic toxicity studies 

on the plant. 
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Extraction of Plant Materials 

The plant leaves were washed with tap water, cleaned with cotton 

soaked with 70% ethyl alcohol to remove impurities, and thoroughly 

rinsed with sterile distilled water. They were shade-dried, then oven-

dried at 50 °C until adequately dry before being crushed to powder with 

a lab blender (SKU: CHE03U1H, Shree Bhagwati India). The 

powdered leaves were weighed, dried, and weighed again until a 

consistent weight was achieved to ensure dryness. The extract stock was 

prepared by dissolving 20g of powder in 1000 mL sterile distilled water 

for forty-eight hours. The contents were filtered using Whatman filter 

paper no. 1, and the filtrate was evaporated to dryness using a rotary 

evaporator under reduced pressure at 40 °C. Before analysis, the 

prepared stocks of aqueous extract and methanol fraction were stored 

using the method previously adopted by Arsene et al.24. 

 

Preparation of methanol fraction 

The procedure previously documented by Tiwari et al.25 was modified 

to fractionate the aqueous crude extract using methanol as the solvent. 

Briefly, twenty-five grams (25g) of aqueous A. barbadensis extract was 

gently mixed with 500 mL of methanol for 15 minutes, and the filtrate 

was separated and collected in a 1000 mL beaker as the methanol 

fraction. The procedure was repeated twice, and the filtrates were 

pooled together. A rotary evaporator was used to concentrate the pooled 

filtrate (fraction), which was later dried in an oven at 50°C. 

Biochemical, histological and haematological toxicity was investigated 

on the fraction to ascertain the safety for human consumption. 

 

Acute Oral Toxicity Study  

The animals, with an average weight of 150 g, were made to acclimatise 

for two weeks before treatment. The method described by Mohr et al.26 

was adopted to conduct the acute oral toxicity study. Forty (40) sex-

matched Wistar rats were grouped into four groups, each group 

containing ten (10) animals of 5 males and 5 females, in different cages. 

The animals in the first group were treated with a placebo and used as 

the control group.  

Methanol fraction at a concentration of 2000 mg/kg was administered 

as a single dose to the rats in the second group using an oral cannula, 

while the animals in the third and fourth groups were treated with 5000 

mg/kg and 6000 mg/kg of the fraction, respectively. Post-treatment 

observation was conducted on the experimental animals for signs of 

toxicity and mortality, and LD50 was determined. The animals were 

sacrificed using cervical dislocation after 14 days, following the 

previous studies.27–29 Blood specimens were obtained by cardiac 

puncture, and 2 mL was transferred into plain bottles for biochemical 

analysis and 2 mL into EDTA anticoagulant bottles for haematological 

analyses. All samples in the plain bottle were centrifuged at 5000 rpm 

for 10 minutes, and serum was extracted for liver and kidney function 

tests. Both organs were excised and fixed in 10% neutral buffered 

formalin and later processed for histological examination. The same 

procedure was repeated for aqueous extract with blood samples 

collected from each animal, transferred into EDTA and plain bottles and 

processed for haematological and biochemical parameters, while the 

harvested liver and kidney were processed for histological examination. 

Briefly, the histopathological investigation was conducted by 

subjecting both fixed organs to grossing, dehydration, clearing, 

embedding, sectioning, staining using Hematoxylin and Eosin, 

mounting and microscopic examination.30 

 

Sub-Acute Toxicity Study 

Determination of sub-acute oral toxicity in the animal follows the same 

procedure of animal grouping as explained in the acute oral toxicity 

study, except that 250, 500 and 750 mg/kg body weight of the fraction 

were respectively administered to the rats in groups 2, 3, and 4 daily for 

twenty-eight days. Also, after the experiment, the animals were 

sacrificed, and blood specimens were collected for haematological and 

biochemical investigations, while the liver and kidney tissues were 

harvested and processed for histological examination, as was done in 

the acute toxicity study. 28, 31, 32 

 

 

 

Statistical analysis  

The data obtained were input into the computer and analysed with SPSS 

software (IBM, Armonk, USA) using the Student T-test and Chi-square 

test for biochemical and haematological parameters. GraphPad Prism 

was used for the descriptive statistics of some biochemical parameters. 

At a 95% confidence level, a probability value less than 0.05 was 

considered statistically significant. 

Results and Discussion 
 

Recent ethnopharmacological and phytotherapeutic reports have 

indicated a significant increase in public awareness and the therapeutic 

application of indigenous medicinal plants for the prevention and 

treatment of various ailments. 4,,33 Frequent consumption of medicinal 

plants has prompted many researchers to investigate and establish the 

potential hepatotoxicity and nephrotoxicity of the plants. 29,31,34. Table 

1. depicts the biochemical parameters of the experimental animal 

following acute exposure to A. barbadensis extracts. Creatinine, urea, 

and electrolyte (Na+, K+, Cl-) levels did not differ significantly at 

concentrations of 6000 mg/kg, 5000 mg/kg, and 2000 mg/kg (P> 0.05), 

following 14 days of single-dose administration of A. barbadensis 

aqueous extract. Similarly, after treatment with the methanol fraction, 

urea, creatinine and other electrolyte values were observed to be normal 

at all doses except potassium levels at 6000 mg/kg (P < 0.05) (Table 2). 

Contrarily, in a study conducted by Abderrahmane et al. 35, significantly 

elevated urea and creatinine levels after single-dose administration at a 

concentration of 500 mg/kg were observed. The difference in the 

findings could probably be attributed to the difference in the parts of the 

plant used in both studies. While the leaves of the plant were employed 

in the current study, the gel of Aloe barbadensis was used in the 

previous study. Table 3 depicts no significant variation in all the hepatic 

parameters evaluated following a single dose of aqueous extract and 

methanol fraction for 14 days at all concentrations. Administration of 

A. barbadensis product (UP780), leaf juice, and gel in murine models 

for 14 days has been reported to have an insignificant effect on the 

levels of urea, aspartate aminotransferase (AST), sodium and alanine 

aminotransferase (ALT), compared to the control animals without 

treatment. 36–38 

Consequent upon continuous exposure of the animals to aqueous extract 

of A. barbadensis at concentrations of 250 mg/kg, 500 mg/kg, and 750 

mg/kg, our findings revealed no significant difference in urea, 

creatinine, Na+ and Cl- levels (P> 0.05). Comparing the K+ 

concentrations in the treated animals with the untreated control, the 

potassium ion values appeared significantly elevated with 750 

mg/kg/day treatment (Table 4). The toxicity effect of the methanol 

fraction of A. barbadensis on the mean creatinine and urea values in the 

rats after 28 days of continuous administration at concentrations of 750 

mg/kg, 500 mg/kg, and 250 mg/kg was statistically insignificant 

compared to the untreated control animals (Table 5). The methanol 

fraction and aqueous extract of A.barbadensis did not significantly alter 

all the concentrations of all biochemical parameters analysed following 

28 days of continuous treatment at dosages of 250 mg/kg, 500 mg/kg, 

and 750 mg/kg. The findings of the present study contrast those reported 

by Abderrahmane et al35, who observed a significant elevation in AST 

and ALT levels at a dose of 500 mg/kg. This discrepancy may be 

attributed to the use of Aloe barbadensis gel in their study, as opposed 

to the leaf extract employed in the current investigation. Additionally, 

variations in animal age, body weight, and experimental conditions may 

also account for the variation. Haematological indices have been used 

to define blood-related activities of chemical substances, such as plant 

extracts. 35,39 Following a single start dose treatment with the methanol 

fraction of A. barbadensis on experimental animals for 14 days, 

variation in the mean haematological indices in the rats appeared 

statistically insignificant. No significant difference was observed in 

total leucocyte and platelet counts, haematocrit, and haemoglobin levels 

at concentrations of 2000 mg/kg, 5000 mg/kg, and 6000 mg/kg. 

Furthermore, the haematological indices in the treated animals at the 

concentrations of 2000 mg/kg, 5000 mg/kg, and 6000 mg/kg did not 

differ significantly from those of the control groups (P > 0.05) (Table 

6).  
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Table 1: Mean values of some renal parameters in Wistar rats after 14 days of single administration with Aloe barbadensis aqueous 

extract 

Parameter Extract 

(mg/kg) 

Test ± SD 

(mmol/L)     

Control ± SD 

(mmol/L)   

T-test P-value  

 

Creatinine  2000 142.7 ± 08.21 137.42 ± 20.18 0.7761  0.6978   

 5000 134.19 ± 22.29 131.68 ± 23.32 0.5642  0.9765 

 6000 98.38 ± 11.52 101.95 ± 18.52  1.9460 0.5655 

Urea 2000 9.71 ± 4.71   7.67 ± 1.54 1.43655  0.6761 

 5000 7.53 ± 1.73 6.32 ± 0.97 0.7862 0.7443 

 6000 7.87 ± 1.14 6.79 ± 1.35 0.5876 0.6772 

Sodium  2000 137.22 ± 1.15                   139.27 ± 0.19     0.8421        0.9552 

 5000 137.23 ± 0.19                   139.25 ± 0.27 0.8750 1.5710 

 6000 137.37 ± 0.53                  139.95 ± 0.38 0.9742 0.5112 

Potassium 2000 4.18 ± 0.08                      4.62 ± 0.07 1.0671 0.90126 

 5000 4.27 ± 0.09                       4.75 ± 0.05 0.9551 0.7921 

 6000 4.82 ± 0.05                      4.02± 0.06  7.4233         0.0481 

Chloride 2000 95.78 ± 13.13                 97.27 ± 0.51   0.7117                       0.6897 

 5000 98.57 ± 1.19                    97.29 ± 0.51   1.0872 0.9891 

 6000 98.72 ± 4.07                  97.28 ± 0.48 1.2533        0.2577 

The acute toxicity effect of A. barbadensis aqueous extract on renal parameters. No significant variation in the creatinine levels at concentrations of  2000 

mg/kg (T= 0.6978; P> 0.05), 5000 mg/kg (T= 0.9765; P> 0.05), 6000 mg/kg (T= 0.5655; P> 0.05) while the urea values at the administered concentrations 

of 2000 mg/kg (T= 0.6761; P> 0.05), at 5000 mg/kg (T= 0.7443; P> 0.05), and 6000 mg/kg (T= 0.6772; P> 0.05) was also statistically insignificant 

compared to the control. Variation in the sodium mean levels is statistically insignificant at all concentrations administered: 2000 mg/kg (T= 0.8421; P> 

0.05), 5000 mg/kg (T= 0.8750; P> 0.05), and 6000 mg/kg (T= 0.5112; P> 0.05). The chloride means values depicted no significant variation at 

concentrations of 2000 mg/kg (T= 0.7117; P> 0.05), 5000 mg/kg (T= 1.0872; P> 0.05) and 6000 mg/kg (T= 1.2533; P>0.05). However, a significant 

difference was observed in potassium levels at a concentration of 6000 mg/kg/day (T = 7.4233; P < 0.05).  

 

Haematological studies on the effect of A. barbadensis methanol 

fraction after 28 days of continuous administration on the Hb, PCV, 

WBC, platelet, MCV, MCH, and MCHC values showed no significant 

variation in the absolute values at concentrations of 750 mg/kg, 500 

mg/kg, and 250 mg/kg (P> 0.05) (Table 7). This finding differs from 

the reports of Nalimu et al.,40 who documented a reduction in the MCH 

and MCHC with 400 and 200 mg/kg/bw concentrations of the extract. 

Our findings also disagree with the report of Akukwu et al. 41, which 

documented elevated WBC and platelet levels and a reduction in the 

PCV and RBC levels. The differences in the mode of administration, 

doses provided for the experimental animals and the strain of the rats 

used could probably be responsible for the variations in both studies. 

Overall, our study demonstrates that consuming A. barbadensis extract 

is reasonably safe as far as haematological parameters are concerned.  

Figure 1 also depicts the mean blood Na+, K+, and Cl- concentrations in 

the rats following 28 days of continuous treatment with the A. 

barbadensis methanol fraction. Electrolyte values showed no 

significant variation at concentrations of 250 mg/kg and 500 mg/kg of 

the fractions in treated animals. These findings contrast with those of 

Nalimu et al.42, who reported renal toxicity at extract concentrations 

exceeding 5000 mg/kg. The current findings, however, aligned with the 

reports of Tong et al.3 who recorded no fatalities or substance-related 

toxicity in both acute and subacute toxicity trials, consistent with the 

absence of mortality in our experimental period. Furthermore, 

potassium (K⁺) level was significantly raised after daily treatment of the 

rats with 750 mg/kg fraction for 28 days, suggesting that the methanol 

fraction may not be safe at doses exceeding 500 mg/kg with prolonged 

use.We reported the histopathological assessment of the liver and 

kidney in an animal model following acute and subacute treatment with 

different concentrations of aqueous extract and methanol fraction of A. 

barbadensis to determine their safety for human use. Histological 

findings in rats treated with the methanol fraction of A. barbadensis 

showed that the liver of the rats of both sexes treated with the methanol 

fraction of A. barbadensis at standard doses of 2000 mg/kg/bw, 5000 

mg/kg/bw, and 6000 mg/kg/bw showed normal structures when 

compared to the untreated control rats, typified by normal 

histoarchitecture with normal hepatocytes, uninfiltrated and non-

congested central vein and sinusoidal space (Figure 2). This present 

result is consistent with the previous report by Nalimu et al. 40 since 

acute oral treatment with single dosages of leaf extracts up to 5000 

mg/kg induced no significant change in animal behaviour, implying that  

the fraction is relatively safe. Some other studies reported that aqueous 

A. barbadensis leaf extracts at 600, 400, and 200 mg/kg caused no 

adverse reactions in the experimental animals. 37,43 Similarly, in 

agreement with the report of Kwack et al.44 this study shows that 

continuous oral treatment of the rats for 28 days with the extract of A. 

barbadensis leaves induced no behavioural alterations or death of the 

animals throughout the study. Furthermore, our findings agree with the 

reports of Pranto et al.,1 who documented the hepatoprotective potential 

of A. barbadensis extracts on liver and renal parameters in carbon 

tetrachloride (CCL4) induced liver toxicity.  
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Table 2: Mean values of some renal parameters in Wistar rats after 14 days of single administration with the methanol fraction of A. 

barbadensis. 
 

Parameter Extract (mg/kg) Test ± SD 

(mmol/L)     

Control ± SD 

(mmol/L)   

T-test P-value  

 

 

Creatinine  

 

2000 141.2 ± 22.49 139.25 ± 15.48 0.5672 0.6278   

  

5000 130.25 ± 15.48 130.25 ± 15.48 0.0000 1.0000 

  

6000 96.45 ± 9.83 110.25 ± 15.48 2.6067 0.1210 

Urea  

2000 9.26 ± 2.69   6.72 ± 1.68 1.1326 0.3749 

  

5000 6.72 ± 1.68 6.72 ± 1.68 0.0000 1.0000 

  

6000 
6.75 ± 1.05 6.72 ± 1.68 0.0250 0.9823 

Sodium  2000 135.15 ± 3.18                   135.85 ± 0.07     0.3112        0.7851 

 5000 135.95 ± 0.13                   135.85 ± 0.07 0.2401 1.0000 

 6000 135.30 ± 0.71                  135.85 ± 0.07 1.0902 0.3895 

Potassium 2000 3.95 ± 0.05                      3.95 ± 0.05 0.0000 1.0000 

 5000 3.95 ± 0.05                       3.95 ± 0.05 0.0000 1.0000 

 6000 3.35 ± 0.07                      3.95 ± 0.05  9.8639         0.0101 

Chloride 2000 93.0 ± 11.17                 96.65 ± 0.49   0.4617                       0.6897 

 5000 96.65 ± 0.49                    96.65 ± 0.49   0.0000 1.0000 

 6000 88.8 ± 7.071                  96.65 ± 0.49 1.5665         0.2577 

Table 2 shows the mean values of renal parameters in Wistar rats after 14 days of single administration with A. barbadensis methanol fraction. Creatinine 

values were statistically insignificant compared to the control at concentrations of 2000 mg/kg (T= 0.5672;  P> 0.05), 5000 mg/kg (T= 0.000;  P> 0.05), 

and 6000 mg/kg  (T= 2.6067;  P> 0.05), Urea levels show no significant difference in the mean levels at concentrations of 2000mg/kg (T= 1.1326;  P> 

0.05), 5000 mg/kg (T= 0.000;  P> 0.05), and 6000 mg/kg (T= 0.0250;  P> 0.05). Sodium mean value was statistically insignificant at concentrations of 

2000 mg/kg (T= 0.3112; P> 0.05), at 5000 mg/kg (T= 0.2401; P> 0.05), and at 6000 mg/kg (T= 1.0902; P> 0.05). Also, the chloride mean value shows 

no significant variation at a concentration of 2000 mg/kg (T= 0.4617; P> 0.05), 5000 mg/kg (T= 0.5410; P> 0.05) and 6000 mg/kg (T= 1.5665; P>0.05). 

Potassium level was significantly elevated at 6000 mg/kg (T= 9.8639; P< 0.05) while administration at concentrations of 2000 mg/kg (T= 0.1250; P> 

0.05), and 5000 mg/kg (T= 0.865; P> 0.05) were statistically insignificant. 

 

 

 

Figure 1: Variation in mean serum Sodium, Potassium and 

Chloride concentration in Wistar rats after 28 days of continuous 

administration with A. barbadensis methanol fraction. By 

comparing the mean values of serum Sodium in the test with the mean 

values in the control without treatment, statistical analysis shows no 

significant difference at a concentration of 250 mg/kg (T= 0.6389; P> 

0.05), at 500 mg/kg (T= 1.0983; P> 0.05), and 750 mg/kg (T= 0.4599; 

P> 0.05). Also, by comparing the mean serum Potassium with the mean 

values in the control, statistical analysis shows no significant difference 

in the mean levels at a concentration of 250 mg/kg (T= 0.7714; P> 

0.05), at 500 mg/kg (T= 1.9192; P> 0.05) and at 750 mg/kg (T= 1.5046; 

P> 0.05). Similarly, the mean serum Chloride when compared to the 

mean values in the control, shows no significant difference at a 

concentration of 250 mg/kg (T= 0.3315; P> 0.05), at 500 mg/kg (T= 

1.2255; P> 0.05) and at 750mg/kg (T= 0.0584; P>0.05). 
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Table 3: Hepatic parameters of Wistar rats after 14 days of single administration of aqueous extract and methanol fraction of A. 

barbadensis 
 

Parameter 

 

                                             Concentrations 

        2000                                5000                              6000 

 

Control 

X2 

P-value 

Aqueous extract      

AST (U/L) 108 ± 1.26 115 ± 1.19 137.24 ± 2.41 103 ± 2.57  

ALT (U/L) 23.51 ± 5.3 26.51 ± 8.32 29.32 ± 1.64 22.27 ± 3.1  

Alb (g/L) 45.26 ±2.11 41.37 ± 1.42 37.71 ±3.06 43.17 ±3.02 0.9301 

ALP (U/L) 155.21 ± 14.27 155.4 ± 17.08 149.41 ± 9.18 152.29 ± 2.16  

GGT (U/L) 5.21 ± 0.09 5.90 ± 0.72 3.88 ± 1.24 5.14 ± 0.42 

 

 

Methanol fraction      

AST (U/L) 106 ± 1.26 110 ± 4.58 132.5 ± 31.56 103 ± 1.17  

ALT (U/L) 22.72 ± 7.9 24.95 ± 10.69 28.25 ± 4.47 22.23 ± 3.2  

Alb (g/L) 40.21 ±1.01 39.68 ± 1.68 34.65 ±2.29 43.09 ±3.02 0.8672 

ALP (U/L) 154.3 ± 33.45 151.1 ± 87.27 147.3 ± 35.79 152.31 ± 2.26  

GGT (U/L) 

 

5.17 ± 0.22 5.89 ± 0.44 3.83 ± 2.58 5.11 ± 0.12 

 

 

Table 3. Liver function tests of the Wistar rats, 14 days after a single administration with aqueous extract and the methanol fraction of A. barbadensis at 

concentrations of 2000, 5000, and 6000 mg/kg, compared to untreated control rats. Administration with the A. barbadensis aqueous extracts at 

concentrations of 2000 mg/kg, 5000 mg/kg and 6000 mg/kg showed no significant difference across all the parameters analysed compared to the control 

(X2 =1.6723; P>0.05). Treatments with the methanol fraction of A. barbadensis after 14 days of a single administration were statistically insignificant on 

the AST, ALT, ALP, Albumin and GGT levels when compared with the control at concentrations of 2000 mg/kg 5000 mg/kg and 6000 mg/kg (T= 1.5314; 

P> 0.05). 

   

 

Figure 2: H and E-stained liver section of acutely exposed 

Wistar rats to the aqueous and methanol fraction of A. 

barbadensis A. Control shows normal liver histoarchitecture, the 

central vein (white arrow) and sinusoids (black arrow) are not 

congested, while hepatocytes (blue arrow) appear normal. B. A. 

barbadensis aqueous extract (2000 mg/kg/bw) in male rats showed 

normal sinusoids (black arrow) and hepatocytes (blue arrow). C. 

Female rat administered with aqueous extract of A. barbadensis fraction 

(2000 mg/kg) showing the morphology of the hepatocytes (blue arrow), 

and the sinusoids (black arrow). D. Male rat administered with A. 

barbadensis fraction (5000 mg/kg) showing the sinusoids (black 

arrow), and hepatocytes (blue arrow). E. female rat acutely 

administered with A. barbadensis fraction (5000 mg/kg) showing 

normal sinusoids (black arrow), and hepatocytes (blue arrow). F. male 

rat administered with A. barbadensis fraction (6000 mg/kg) showing 

normal sinusoids (black arrow), hepatocytes (blue arrow). G. female rat 

administered with A. barbadensis fraction (6000 mg/kg) showing an un-

infiltrated sinusoidal space (black arrow), with the morphology of the 

hepatocytes appearing normal (blue arrow) (x400). 
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Table 4: Mean values of some renal parameters in Wistar rats after 28 days of continuous administration with A. barbadensis aqueous 

extract and methanol fraction 
 

Parameter Extract 

(mg/kg) 

Test ± SD (mmol/L)     Control ± SD 

(mmol/L)   

T-test 

 

P-value  

 

Aqueous extract      

Creatinine  250 141.21± 0.15 137.42 ± 20.18 1.0321 0.7701 

 500 131.14± 037 131.68 ± 23.32 0.82761       0.6577 

 750 124.26 ± 0.28 101.95 ± 18.52  0.7689 0.7769 

 

Urea 

 

250 

 

9.6 ± 0.13            

 

7.67 ± 1.54 

 

0.8778 

 

0.9532 

 500 7.4 ± 0.37             6.32 ± 0.97 1.7710 0.8342 

 750 6.5 ± 0.19 6.79 ± 1.35 0.6623 0.6987 

 

Sodium            

 

250                

 

136.17 ± 2.38             

 

135.85 ± 0.07             

 

0.3112         

 

0.7851 

 500 135.85 ± 0.07              135.87 ± 0.08            0.0876       1.6577 

 750 135.30 ± 0.71              135.85 ± 0.08            1.0902         0.3895 

 

Potassium    

 

250                

 

3.95 ± 0.13                  

 

3.97 ± 0.12                

 

0.7021         

 

0.9000 

 500 3.95 ± 0.08                  3.97 ± 0.14                0.9852         0.8221 

 750 3.25 ± 0.10                  3.97 ± 0.09                8.8639         0.0241* 

 

Chloride 

 

250 

 

93.0 ± 11.17                

 

96.65 ± 0.49              

 

1.0314         

 

0.5895 

 500 96.65 ± 0.493              96.65 ± 0.49              0.4210        0.6233 

 750 98.81 ± 7.071              96.65 ± 0.49              1.7565        0.3679 

Methanol fraction      

Urea 250 10.3 ± 0.15            137.42 ± 20.18 1.0411 0.6901 

 500 12.1 ± 0.08             131.68 ± 23.32 0.9206       0.7537 

 750 13.3 ± 0.11 101.95 ± 18.52  0.8186 0.7769 

      

Creatinine 250 105.16 ± 0.21 7.67 ± 1.54 0.8243 0.8512 

 500 108.17± 032 6.32 ± 0.97 1.0817 0.7843 

 750 113.23 ± 0.13 6.79 ± 1.35 0.8673 0.6937 

Table 4 shows the variation in the mean values of urea and creatinine, Na, K+ and Cl- across the various treatment groups relative to the control. Treatment 

with aqueous extract of A. barbadensis at concentrations of 250 mg/kg/day, 500 mg/kg/day and 750 mg/kg/day showed no significant variation in the 

mean urea and creatinine levels (T= 1.8427; P> 0.05) and (T= 0.9732; P> 0.05) respectively. There was no significant variation in the mean level of the 

sodium at concentrations of 250 mg/kg (T= 0.7851; P> 0.05), at 500 mg/kg (T= 0.08761; P> 0.05), and at 750 mg/kg (T= 1.0902 ;  P> 0.05), chloride 

levels at  250 mg/kg (T= 1.0314; P> 0.05), at 500 mg/kg (T= 0.4210 ; P> 0.05), and 750 mg/kg (T= 1.5665;  P> 0.05). However, a significant variation 

in the mean level of potassium was observed at 750 mg/kg/day concentration of the aqueous extract when compared to the control (T = 8.8639; P < 0.05). 

Methanol treatment with A. barbadensis was also statistically insignificant for the urea (T=1.1786; P> 0.05) and the creatinine levels (T = 0.7214; P> 

0.05) at concentrations of 250 mg/kg, 500 mg/kg and 750 mg/kg. 

 

Similarly, no behavioural alterations or death of Wistar rats were 

recorded by Nalimu et al. 40 following daily administration of 800, 400, 

and 200 mg/kg for twenty-eight days, which aligns with our findings. 

Also, the levels of AST and ALB did not increase significantly when 

the rats were continuously exposed to dosages up to 500 mg/kg. Our 

findings in this study are at variance with the reports of Ibrahim et al. 22 

in which thyroid dysfunction, abdominal discomfort, diarrhoea, 

hepatocyte inflammation, nausea, and vomiting were associated with A. 

barbadensis extracts. Histological findings in this study showed no 

lesion in the liver of rats sub-acutely exposed to the aqueous extract and 

methanol fraction of A. barbadensis at varying concentrations of 2000 

mg/kg, 5000 mg/kg, and 6000 mg/kg, respectively. At the fifteen days 

of the single-start dose administration with the methanol fraction of A. 

barbadensis, the kidneys of rats displayed normal histoarchitecture, 

similar to that of control rats, with normal renal interstitial spaces that 

were neither congested nor inflamed. There were no visible lesions in 

the treatment group (Figure 3). The liver of the sub-acutely treated rats 

with aqueous extract of A. barbadensis at 250 mg/kg/bw and 500  
Figure 3: H and E-stained kidney sections of acutely exposed 

wistar rats to the aqueous extract and methanol fraction of A. 
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barbadensis A. control rat showing a normal glomerulus (white 

arrow) and normal renal tubule (blue arrow), with the interstitial spaces 

appearing normal and not infiltrated or inflamed (black arrow). B. male 

rat administered with aqueous extract of A. barbadensis (2000 

mg/kg/bw) showing a normal renal tubule (blue arrow), with non-

congested or inflammed renal interstitial spaces (black arrow). C. 

female rat administered with aqueous A. barbadensis extract (2000 

mg/kg/bw) showing the renal tubule, which appears normal (blue 

arrow), the renal interstitial space appears normal and not infiltrated 

(black arrow). D. kidney section of a male rat administered with A. 

barbadensis fraction (5000 mg/kg/bw) showing normal renal tubules 

(blue arrow), the glomerulus (white arrow), renal interstitial space also 

appears normal (black arrow). E. female rat administered with A. 

barbadensis fraction (5000 mg/kg/bw) showing normal renal tubule 

morphology (blue arrow), glomerulus (white arrow), the renal 

interstitial space appears normal and not infiltrated (black arrow). F. 

male rat administered with A. barbadensis fraction (6000 mg/kg/bw) 

shows normal renal tubular morphology (blue arrow), the renal 

interstitial space appears normal and not infiltrated (black arrow). G. 

Female rat administered with A. barbadensis fraction (6000 mg/kg/bw) 

showing normal renal tubule morphology (blue arrow), normal 

glomerulus (white arrow), the renal interstitial space appears normal 

and not infiltrated (x400). 

   
Figure 4. H and E-stained liver section of sub-acute exposed 

wistar rats administered with aqueous extract and the methanol 

fraction of A. barbadensis. A. A. barbadensis aqueous 

administration at 250 mg/kg/bw in male rats showing a normal 

hepatocyte (blue arrow), non-congested central vein, the 

sinusoids appear normal and not infiltrated (black arrow). B. 

Female rat administered with aqueous extract  A. barbadensis 

(250 mg/kg/bw) showing a normal hepatocyte (blue arrow), the 

sinusoid appears normal and not infiltrated (black arrow), while 

the central vein is non-congested (white arrow). C. Male rat 

administered with A. barbadensis fraction (500 mg/kg/bw) 

showing normal hepatocytes (blue arrow) with sinusoids 

appearing normal and not infiltrated (black arrow), with the 

central vein appearing slightly congested (white arrow). D. The 

liver section of a female rat subacutely administered with A. 

barbadensis fraction (500 mg/kg/bw) showed normal 

hepatocytes (blue arrow), the sinusoid, which appears normal 

and not infiltrated (black arrow), while the central vein is devoid 

of congestion (white arrow). E. male rat subacutely 

administered with A. barbadensis fraction (750 mg/kg/bw) 

showing the morphology of the hepatocyte, which appears 

normal (blue arrow), the sinusoid appears normal (black arrow), 

while the central vein is mildly congested (white arrow). F. 

female rat sub acutely administered with A. barbadensis fraction 

(750 mg/kg/bw) showing the morphology of the hepatocyte, 

which appeared normal (blue arrow), the sinusoid appeared 

normal and not infiltrated (black arrow), while the central vein 

appeared congested (x400). 

mg/kg/bw appeared normal with typical characteristics similar to those 

of control rats, such as normal hepatocytes, no congested or infiltrated 

central veins, and sinusoids. However, male and female rats treated with 

aqueous extract of A. barbadensis at 750 mg/kg/bw had congested 

central veins (Figure 4). The kidneys of sub-acutely exposed rats of both 

sexes treated with aqueous A. barbadensis at dosages of 250 mg/kg/bw 

and 500 mg/kg/bw appeared normal, with normal glomeruli and renal 

tubules and no congested or infiltrated interstitial space. However, rats 

administered the aqueous A. barbadensis extract at 750 mg/kg/bw had 

congested interstitium (Figure 5). According to Rajin et al., 45 sub-acute 

treatment with the methanol fraction of A. barbadensis at a 

concentration of 800 mg/kg/bw is capable of inducing significant 

toxicity in murine models. 

    

 Figure 5: H and E-stained kidney section of sub-acutely 

exposed wistar rats administered with an aqueous and methanol 

fraction of A. barbadensis. A. Extract administered to a male rat 

at 250 mg/kg/bw showing normal renal tubules (blue arrow), 

with non-infiltrated or congested interstitial space (black arrow), 

the glomerulus appears normal (white arrow). B. female rat 

subacutely administered with aqueous A. barbadensis extract 

(250 mg/kg/bw) showing normal renal tubules (blue arrow), the 

renal interstitial space appears normal without infiltration (black 

arrow), while the glomerulus appears normal (white arrow). C. 

male rat administered with A. barbadensis fraction (500 

mg/kg/bw) shows renal tubules with normal morphology (blue 

arrow), the renal interstitial spaces show mild infiltration (black 

arrow), while the glomerulus appears normal (white arrow). D. 

female rat administered with A. barbadensis fraction (500 

mg/kg/bw) showing renal tubules with normal morphology 

(blue arrow), renal interstitial space is mildly congested (black 

arrow), while the glomerulus appears normal (white arrow). E. 

the kidney section of a sub-acute male rat administered with A. 

barbadensis fraction (750 mg/kg/bw), showing normal 

glomeruli (white arrow), the renal interstitial space is 

moderately congested (black arrow). F.  The kidney section of a 

subacute female rat administered with A. barbadensis fraction 

(750 mg/kg/bw) showed normal renal tubules (blue arrow), with 

mildly congested interstitium (black arrow) (x400).                           
Post-treatment kidney interstitial inflammation was reported by Nalimu 

et al.40 at dosages of 200 and 800 mg/kg of whole leaf extract. Similarly, 

in a study by Koroye et al.46 treatment with A. barbadensis plus twice 

daily at volumes of 0.2, 0.4, and 0.8 cm3 for 14 and 28 days resulted in 

histological changes in rat kidneys. In this study, continuous treatment 

of the rats with 750 mg/kg of aqueous and methanol fractions led to 

interstitial congestion. Table 5 shows the variation in the level of AST, 

ALT, ALP, GGT and Albumin in Wistar rats after 28 days of 

continuous administration with A. barbadensis aqueous extract and 

methanol fraction. Statistical analysis depicts no significant difference 

in the mean levels of AST, ALT, ALP, GGT and Albumin at 250 mg/kg, 

500 mg/kg and 750 mg/kg (P > 0.05). 
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Table 6 shows the variation in the level of Mean haematological 

parameters in Wistar rats after 14 days of single administration with A. 

barbadensis methanol fraction compared to the untreated control group. 

Toxicity effect of the fraction on WBC and platelet count (X2 = 0.7106; 

P < 0.05); hematocrit and haemoglobin (X2 = 0.6917; P < 0.05) at 

concentrations of 2000 mg/kg, 5000 mg/kg, and 6000 mg/kg single dose 

depicted no significant difference when compared to the control. When 

the absolute values (MCH, MCV and MCHC) in the test animals were 

compared with values in the control, there was no significant difference 

in the levels of the absolute values of test and control groups after 14 

days of single administration at concentrations of 2000 mg/kg, 5000 

mg/kg, 6000 mg/kg (X2= 0.9774; P>0.05). 

 

Table 5: Variation in hepatic parameters of Wistar rats after 28 days of continuous administration with aqueous extract and methanol 

fraction of A. barbadensis 
 

Parameter 

 

                              Concentration 

           250                               500                                 750 

 

Control 

X2 

P-value 

Methanol fraction      

AST (U/L) 105 ± 1.22 118 ± 1.09 131.24 ± 2.41 103 ± 2.57  

ALT (U/L) 23.41 ± 5.3 27.31 ± 4.33 28.12 ± 1.02 22.27 ± 3.1  

Alb (g/L) 45.23 ±2.21 41.38 ± 1.20 39.71 ±3.06 43.17 ±3.02 0.9254 

ALP (U/L) 155.21 ± 14.27 155.4 ± 17.08 149.41 ± 9.18 152.29 ± 2.16  

GGT (U/L) 

 

5.61 ± 0.09 5.70 ± 0.72 3.98 ± 1.24 5.14 ± 0.42 

 

 

Aqueous extract      

AST (U/L) 132.72 ± 9.51 136.3 ± 0.23 137.3 ± 0.23 103 ± 1.17  

ALT (U/L) 139.32 ± 2.16 137.22 ± 0.51 138.4 ± 1.24 22.23 ± 3.2  

Alb (g/L) 56.28 ± 2.42 67 ± 1.98 79.1 ± 2.8 43.09 ±3.02 1.5673 

ALP (U/L) 147.42 ± 1.44 148.23 ± 2.26 87.3 ± 3.14 152.31 ± 2.26  

GGT (U/L) 

 

8.65 ± 1.24  7.271 ± 0.84 6.213 ± 0.27 

 

5.11 ± 0.12 

 

 

 

Table 6: Effect of A. barbadensis methanol fraction on some haematological parameters after 14 days of single administration 
 

Parameter FRACTION CONCENTRATIONS                                                           Control 

                          mg/kg body weight                                                            (Untreated) 

2000                                    5000                            6000 

X2-test P-value  

 

HB 12.6±1.41 13.05±0.2 13.9±1.6                       12.85±0.07    0.6917                       0.2230 

PCV 49.5 ±1.2 44.5± 0.3 43.5±3.18                     0.435±0.03   

WBC 15.25 ±2.3 13.75±3.1 15.55±1.8                     5.8± 0.57   

Platelet 552.5± 27.8 810.5±22.4 939±53.7                      424±29.13     0.7106 0.3682 

MCV 64.8±4.8 63.9± 2.9 63.5±0.4                       60.85±0.25   

MCH 18.35 ±1.05 17.5± 0.25 17.4±0.2                       18.2±0.20  0.9774 0.6531 

MCHC 301± 79 303±13 304.5±5.5                     300.5±4.53   
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Table 7: Effect of A. barbadensis methanol fraction on some haematological parameters after 28-day continuous administration  
 

Parameter FRACTION CONCENTRATIONS  

         mg/kg body weight N=5 

 

          250                                    500                            750 

Control, N=5 

(untreated) 

X2-test P-value  

 

       

HB 14.83± 0.56 15.34± 0.42 14.55± 0.21 12.85±0.07   

PCV 0.4258±0.0071 0.496±0.028 0.46±0.0093 0.435± .0318 1.1875 0.0853 

       

WBC 7.23± 1.56 9.83± 2.54 5.8± 0.57 11.2±0.82   

Platelet 500±216.375 732±255.93 425±229.103 600.5±174 0.9784 0.7661 

       

MCV 59.8±2.7 60.9± 2.8 61.5±1.1 60.85±0.25   

MCH 19.85 ±1.84 17.5± 0.82 18.4±0.29 18.2±0.2 1.5273 0.7590 

MCHC 302± 62 303±5.7 301.5±3.6 300.5±4.53   

Table 7 shows the variation in the level of the mean haematological parameters of Wistar rats after 28 days of continuous administration with A. 

barbadensis ethanol fraction. Comparing the values in the experimental animals to the values in the control, there was no significant difference in the 

levels of the PVC and Haemoglobin (X2 = 1.1875; P > 0.05), WBC and Platelets (X2 = 0.9784; P > 0.05) and absolute values X2 = 1.5273; P > 0.05) at 

concentrations of 250 mg/kg, 500 mg/kg, 750 mg/kg. 

 

Conclusion                

Across the majority of tested concentrations, administration of Aloe 

barbadensis extract and its fraction elicited no mortality or observable 

signs of behavioural abnormalities in the experimental animals, 

indicating a favourable preclinical safety profile. By implication, the 

aqueous extract and methanol fraction of A. barbadensis are relatively 

non-toxic to hepatic and renal parameters when administered as a single 

start dose for 14 days or a continuous daily dose for 28 days (except 

potassium). Although the LD50 recorded for this extract in this current 

study was 6000 mg/kg/day. Treatment with a single start dose of 6000 

mg/kg and continuous administration with 750 mg/kg daily of the 

extract and fraction resulted in significant elevation of potassium level, 

which may cause potassium derangements and lead to cardiovascular 

disorders. This study further observes that continuous treatment with 

doses of 750 mg/kg/bw for up to 28 days may be inimical to the 

anatomical structures of the liver and kidney. Finally, long-term studies 

to investigate the sub-chronic and chronic toxicity of the plant are 

suggested, while the safety of the plant in humans through clinical trial 

studies is advocated. 
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