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INTRODUCTION 

Aloe vera (Aloes) is a member of the Liliaceae family. It 

is used as a herbal medicine in many cultures for several 

purposes from thousands of years.1,2 The commonest type 

of Aloe vera is Aloe barbadensis belongs to a class of 

plants called Xeropids which can close its stomata 

completely to avoid water loss.3,4 Aloes barbadensis are 

mostly succulent with a whorl of elongated, pointed 

leaves. The central bulk of the leaf contains colorless 

mucilaginous pulp, made up of large, thin-walled 

mesophyll cells containing the A. vera gel.1,3 

Aloe vera extract (Aloe Gel) has equally been 

demonstrated to have antioxidant abilities in both humans 

and animals. It exhibits the activity of radical scavenging, 

which is more powerful than capacity than α-

tocopherol.2,3,5 The compounds of Aloe vera gel includes 
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antioxidant, water-soluble and fat-soluble vitamins, 

enzymes, minerals, polysaccharides, phenolic 

compounds, and organic acids.3,5  

It has many biological activities such as anti-

inflammatory, decrease arthritis, dermatitis, gout, anti-

cancer, antioxidant, UV protective, anti-diabetes 

(hypoglycemic agent), decrease macrophage activation, 

antiprotozoal, antifungal, gastro-protective (peptic ulcer) 

and as well as treatment of burns.5-7  

It enhances wound healing by the proliferation of 

epithelial and fibrous tissue.8 The aloes gel also protects 

the liver (the major detoxification organ) against injury in 

rats  by improving the functions of a liver enzyme that is 

associated with carcinogen metabolism.3,9  

Oxidative stress is defined as an imbalance between pro-

oxidant and anti-oxidant species.10 It is considered a 

fundamental factor that has a role in the pathological 

changes observed in various liver diseases.11,12 The 

mitochondria are the main source of Free Radicals (FRs) 

that lead to the formation of major types of oxidative 

stress. The types of FRs are Reactive Oxygen Species 

(ROS) and Reactive Nitrogen Species (RNS). The FRs 

develop following electron leakages in the respiratory 

chain, such as superoxide anion O-, Hydrogen Peroxide 

(H2O2) and the more dangerous hydroxyl radicals (OH).13  

The high level of H2O2 causes excessive cellular damage 

through lipid peroxidation and protein alkylation which 

leads to the pathogenesis of several disorders such as 

excessive hepatocytes damage, cancer, diabetes, 

neurodegenerative disease, arteriosclerosis and also 

immune disease.9,13,14 Herbal medicines are being 

extremely used to treat a broad range of diseases.  

Herbal remedies with a concomitant antioxidant impact 

would be more useful in the treatment of liver and kidney 

dysfunctions and diabetes mellitus. Some of these 

remedies lower blood glucose and toxic indicators and 

exhibit anti-oxidative characteristics that may alleviate 

the oxidative damage in particular patients. Therefore, 

Aloe vera can be recommended as a plant of considerable 

interest. It is a cactus-like plant that grows in hot and dry 

climates. There are some investigations have reported 

that Aloe Vera has a positive effect on liver and kidney 

indicators in animals.1,3 

The aim of the present study was to examine the effect of 

Aloe vera gel extract on liver and kidney functions 

induced by hydrogen peroxide in rats.  

METHODS 

Extraction of A. vera gel  

Aloe barbadensis plant was obtained from the local 

market in Duhok/Iraqi Kurdistan. The fresh leaves of this 

cultivated plan were washed thoroughly under tap water 

and cut by a sharp knife into small pieces then were 

weighed and blended by an electrical grinder. The 

extraction was performed by adding one litter of absolute 

70% ethanol to each 1000 g of aloes extraction. It was 

kept at room temperature for 48 h and then filtered by 

gauze. The alcoholic Aloe vera gel extract was collected 

in a flask and concentrated in die rotary flash evaporator. 

A sufficient amount of extracts (aloes oil) were prepared 

for feeding the rats.15  

Inclusion criteria 

• The rates that were considered healthy through 

clinical and physical examinations weighted 160-230 

grams were included in the study.  

Exclusion criteria 

• The subjects with any recognized comorbidities, 

including hypertension and inflammatory disease 

(recognized through lab-based investigations) were 

excluded from the study.  

Experimental animal models 

Twenty healthy male Wistar albino rats weighed between 

160-230 g were purchased. The rates were bred and 

housed in the Animal House of the College of Science, 

University of Duhok. The rats were kept in wire mesh 

cages under controlled weather conditions with water and 

food of libitum. The study was conducted at the 

Department of Physiology, College of the Veterinary 

Medicine/University of Duhok from the period March 

2015 to May 2015.  

The scientific committee of the Veterinary Medicine 

College/University of Duhok approved the present study.  

Rats were divided into four groups, each group with five 

rats in each group, as follows:  

Group I (control group) fed with normal diet and water. 

Group II/ administrated by 1% hydrogen peroxide (H2O2) 

with drinking water in a dark bottle prepared daily. Group 

III administrated with 5 ml of aloe vera oil added to 25 

grams of their ratio for each rat (25 ml oil/125 g) also 

prepared daily with normal drinking water. Group IV also 

administrated with 5 ml of aloe vera oil added to 25 

grams of their ratio with drinking water that contains 1% 

hydrogen peroxide in a dark bottle.  

Rats in four groups treated for 21 days. One day after the 

study was finished, the animals were sacrificed under 

light anesthesia (diethyl ether).  

Blood collection and measurement  

After 21 days of treatment, blood samples were collected 

from all rats (5 ml) from the retro-orbital venous plexus 
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by non-heparinized tubes for determination and the serum 

isolation was performed by centrifugation of the blood 

samples at 3500 rpm using cooling centrifuge at 4c° for 

10 minutes. The separated sera immediately were taken 

and stored in deep freezers at -28c° for the estimation of 

biochemical assays.  

The specific enzymatic kits were used to assess the liver, 

kidney, and lipid profile levels of serum by 

spectrophotometer according. The following lipid plan 

markers were measured, including Total Cholesterol (T-

CH mg/dL), High-Density Lipoprotein (HDL mg/dL), 

and Triglyceride (TG mg/dL) and the liver and kidney 

functions parameters were measured for the levels of 

AST, ALT, Serum Alkaline Phosphatase (ALP), urea, 

Uric Acid (UA), and creatinine following 30 seconds and 

2 minutes. The blood samples were collected after fasting 

8-12 hours.  

Analytical methods 

The normality of the lipid profiles and kidney parameters 

among study groups was tested using the Kolmogorov-

Smirnov test. The p-value ≥0.05 was considered normally 

distributed variable. The descriptive purposes of the study 

were presented in mean and standard deviation.  

The comparison of lipid profile, liver and kidney function 

parameters were performed in ANOVA one-way. The 

pairwise comparisons were performed in LSD test. The 

p-value of less than 0.05 was considered a statistically 

significant difference. The statistical calculations were 

performed by Statistical Package for Social Sciences 

version 24:00 (SPSS 24:00; IBM, USA). 

RESULTS 

The study showed that there was a significant difference 

in triglyceride, total cholesterol, and HDL among study 

groups (p<0.001), as shown in (Table 1).  

The study revealed that the subjects who were included in 

H2O2 had significantly higher concentrations of TG 

(146.79 vs. 73.09 mg/dL; P<0.001), cholesterol (131.0 vs. 

68.90 mg/dL; P<0.001), and lower levels of HDL (5.79 

vs. 7.53 mg/dL; P<0.001) compared to the control group.  

The subjects in Aloe Vera group had not significantly 

lower level of TG (63.89 vs. 73.09 mg/dL; P=0.121). 

Whereas, they had lower cholesterol levels (55.90 vs. 

68.90 mg/dL; P=0.001), and higher level of HDL (9.22 

vs. 7.53 mg/dL; P<0.001), Table 2. 

 

Table 1: Comparison of lipid profile parameters among control and H2O2, H2O2 + aloe vera, and aloe vera groups. 

Lipid profile Mean SD 
95% CI for mean 

Minimum Maximum p-value 
Lower bound Upper bound 

Triglyceride              

<0.001 

Control 73.09 12.74 57.28 88.91 59.52 86.90 

H2O2 146.79 5.81 139.57 154.00 139.88 151.79 

H2O2+ aloe vera  75.48 2.64 72.19 78.76 72.62 78.57 

Aloe vera  63.89 0.91 61.64 66.14 63.10 64.88 

Cholesterol              

<0.001 

Control 68.90 6.80 60.45 77.35 60.00 75.50 

H2O2 131.00 5.97 121.50 140.50 124.50 138.50 

H2O2+ aloe vera  72.80 2.61 69.56 76.04 70.50 77.00 

Aloe vera 55.90 2.58 52.69 59.11 53.00 59.00 

HDL             

<0.001 

Control 7.53 0.39 7.04 8.02 7.05 8.00 

H2O2 5.79 0.48 5.19 6.39 5.10 6.25 

H2O2+ aloe vera  7.78 0.30 7.30 8.25 7.45 8.05 

Aloe vera  9.22 0.34 8.80 9.64 8.80 9.65 

One-way ANOVA was performed for statistical analysis.  

The bold numbers show the significant difference. 

 

The study found the significant difference in the liver and 

kidney functions among study groups (Table 3).  

The comparison of liver and kidney functions among 

study showed that the subjects who were included in the 

H2O2 had significantly higher concentrations of AST 

(76.64 vs. 30.04; p<0.001), ALT (68.64 vs. 23.38; 

p<0.001), urea (59.68 vs. 37.10; p=0.003), uric acid (0.92 

vs. 0.59; p<0.001). The levels of AST were significantly 

lower in aloe vera group compared to it in the control 

group. But, the difference in ALT, urea, uric acid, and 

creatinine between Aloe Vera and control group was not 

statistically significant (Table 4). 
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Table 2: Comparison of lipid profile parameters between control and H2O2, H2O2 + aloe vera, and aloe vera groups. 

Multiple comparisons 

LSD 

Dependent 

variable 
(I) study groups (J) study groups 

Mean difference 

(I-J) 
SE p-value 

95% confidence interval 

Lower bound Upper bound 

Triglyceride  

Control 

H2O2 -73.69 4.82 <0.001 -84.03 -63.35 

H2O2 + AL -2.38 4.82 0.629 -12.72 7.96 

Aloe vera  9.20 5.57 0.121 -2.74 21.14 

H2O2 

  

H2O2 + AL 71.31 4.82 <0.001 60.97 81.65 

Aloe vera  82.90 5.57 <0.001 70.96 94.84 

H2O2+ aloe vera  Aloe vera  11.59 5.57 0.056 -0.35 23.53 

Cholesterol  

Control 

H2O2 -62.10 3.22 <0.001 -68.97 -55.23 

H2O2 + aloe vera  -3.90 3.04 0.219 -10.38 2.58 

Aloe 13.00 3.04 0.001 6.52 19.48 

H2O2 

  

H2O2 + Aloe vera  58.20 3.22 <0.001 51.33 65.07 

Aloe vera  75.10 3.22 <0.001 68.23 81.97 

H2O2+ aloe vera  Aloe vera  16.90 3.04 <0.001 10.42 23.38 

HDL 

Control 

H2O2 1.74 0.25 <0.001 1.21 2.27 

H2O2 + Aloe vera  -0.25 0.26 0.364 -0.80 0.31 

Aloe -1.69 0.25 <0.001 -2.22 -1.16 

H2O2 

  

H2O2 + Aloe vera  -1.99 0.26 <0.001 -2.54 -1.43 

Aloe vera  -3.43 0.25 <0.001 -3.96 -2.90 

H2O2+ aloe vera  Aloe vera  -1.45 0.26 <0.001 -2.00 -0.89 

The bold numbers show the significant difference (the mean difference is significant at the 0.05 level) 

Table 3: Comparison of kidney and liver function markers among control, aloe vera, H2O2, and                                    

H2O2 + aloe vera groups. 

Kidney and 

liver functions 
Mean SD SE 

95% CI for mean 
Minimum Maximum p-value 

Lower bound Upper bound 

AST control 30.04 3.46 1.55 25.74 34.34 27.20 35.60 

<0.001 
H2O2 76.64 9.19 4.11 65.22 88.06 66.20 84.40 

H2O2+ Aloe vera 34.10 3.65 1.82 28.30 39.90 28.80 37.00 

Aloe vera 18.27 0.83 0.48 16.20 20.34 17.60 19.20 

ALT control 23.38 11.09 4.96 9.60 37.15 8.08 33.36 

<0.001 
H2O2 68.64 7.53 3.76 56.66 80.62 62.05 79.05 

H2O2+ Aloe vera 23.38 11.75 5.25 8.79 37.96 8.50 32.73 

Aloe vera 17.06 2.43 1.22 13.18 20.93 14.45 19.13 

Urea control 37.10 8.39 3.75 26.68 47.52 29.50 47.80 

<0.001 
H2O2 59.68 1.30 0.58 58.07 61.29 57.60 60.80 

H2O2+ Aloe vera 39.08 9.93 4.44 26.75 51.41 30.10 49.80 

Aloe vera 36.76 7.59 3.39 27.33 46.19 25.70 45.50 

Uric acid control 0.59 0.05 0.02 0.52 0.66 0.51 0.64 

<0.001 
H2O2 0.92 0.07 0.03 0.83 1.01 0.82 0.98 

H2O2+ Aloe vera 0.61 0.03 0.01 0.58 0.65 0.58 0.65 

Aloe vera 0.54 0.03 0.01 0.51 0.58 0.51 0.57 

Creatinine control 0.78 0.26 0.11 0.46 1.10 0.38 1.03 

0.053 
H2O2 1.26 0.49 0.22 0.65 1.87 0.79 1.91 

H2O2+ Aloe vera 0.99 0.02 0.01 0.96 1.03 0.98 1.01 

Aloe vera 0.60 0.35 0.15 0.17 1.03 0.22 1.08 

One-way ANOVA was performed for statistical analysis. 

The bold numbers show the significant difference. 
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Table 4: Comparison of kidney and liver function markers between control, aloe vera, H2O2,                                         

and H2O2+ aloe vera groups. 

Multiple comparisons 

LSD 

Dependent 

variable 

(I) study 

groups 
(J) study groups 

Mean difference 

(I-J) 
SE p-value 

95% confidence interval 

Lower bound Upper bound 

AST 

Control 

H2O2 -46.60* 3.63 <0.001 -54.43 -38.77 

H2O2 + Aloe vera -4.06 3.85 0.310 -12.37 4.25 

Aloe vera 11.77* 4.19 0.015 2.73 20.82 

H2O2 

  

H2O2 + Aloe vera 42.54* 3.85 <0.001 34.23 50.85 

Aloe vera 58.37* 4.19 <0.001 49.33 67.42 

H2O2+ 

Aloe vera 
Aloe vera 15.83* 4.38 0.003 6.37 25.29 

ALT 

Control 

H2O2 -45.26* 6.29 <0.001 -58.76 -31.76 

H2O2 + Aloe vera 0.00 5.93 1.000 -12.73 12.73 

Aloe vera 6.32 6.29 0.332 -7.18 19.82 

H2O2 

  

H2O2 + Aloe vera 45.26* 6.29 <0.001 31.76 58.76 

Aloe vera 51.58* 6.63 <0.001 37.35 65.81 

H2O2+ 

Aloe vera 
Aloe vera 6.32 6.29 0.332 -7.18 19.82 

Urea 

Control 

H2O2 -22.58* 4.78 <0.001 -32.71 -12.45 

H2O2 + Aloe vera -1.98 4.78 0.684 -12.11 8.15 

Aloe vera 0.34 4.78 0.944 -9.79 10.47 

H2O2 

  

H2O2 + Aloe vera 20.60* 4.78 0.001 10.47 30.73 

Aloe vera 22.92* 4.78 <0.001 12.79 33.05 

H2O2+ 

Aloe vera 
Aloe vera 2.32 4.78 0.634 -7.81 12.45 

Uric acid 

Control 

H2O2 -0.33* 0.03 <0.001 -0.39 -0.26 

H2O2 + Aloe vera -0.02 0.03 0.449 -0.09 0.04 

Aloe vera 0.05 0.03 0.140 -0.02 0.11 

H2O2 

  

H2O2 + Aloe vera 0.30* 0.03 <0.001 0.24 0.37 

Aloe vera 0.38* 0.03 <0.001 0.31 0.44 

H2O2+ 

Aloe vera 
Aloe vera 0.07* 0.03 0.033 0.01 0.14 

Creatinine 

Control 

H2O2 -0.48* 0.22 0.046 -0.96 -0.01 

H2O2 + Aloe vera -0.22 0.26 0.413 -0.76 0.33 

Aloe vera 0.18 0.22 0.440 -0.30 0.65 

H2O2 

  

H2O2 + Aloe vera 0.27 0.26 0.311 -0.28 0.82 

Aloe vera 0.66* 0.22 0.010 0.19 1.13 

H2O2+ 

Aloe vera 
Aloe vera 0.39 0.26 0.148 -0.16 0.94 

*. The mean difference is significant at the 0.05 level. The bold numbers show the significant difference 

 

DISCUSSION 

The authors’ aim in conducting the present investigation 

was to examine the effectiveness of above vera gel exact 

on lipid profile, liver and kidney function parameters in 

rats compared to the control, H2O2 and H2O2+Aloe vera 

groups. The study found that the subjects who were 

included in H2O2 had significantly higher concentrations 

of TG, cholesterol, and a lower concentration of HDL 

compared to the control group. While, the subjects in the 

Aloe Vera group had a lower concentration of TG, 

cholesterol, and a higher level of HDL.  

Moreover, the subjects who were included in the H2O2 

had significantly higher concentrations of AST, ALT, 

urea, and uric acid. Whereas, the subjects in Aloe Vera 

had significantly lower levels of AST with no significant 

difference in ALT (p=0.463), urea (p=0.948), uric acid 

(p=0.129), and creatinine (p=0.390). The study did not 

find a significant difference in liver and kidney 

parameters between control and H2O2+Aloe Vera group.  
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Some other investigations have examined the role of aloe 

vera leaf gel extract on lipid profile status in rats. For 

instance, Rajasekaran and Ravi et al, administered 300 

mg/kg body weight per day to streptozotocin-induced 

diabetic rats for three weeks.1 The authors found a 

significant decrease in liver and kidney cholesterol, 

triglyceride, free fatty acids, and phospholipids, even a 

substantial improvement in plasma insulin. Importantly, 

the concentrations of lipid profile parameters in diabetic 

rats were restored to near-normal levels following the 

treatment. In the present study, it was found that the Aloe 

vera group has significant improvement in lipid profile 

following the treatment compared to the control group. 

Interestingly, the subjects received aloe vera along with 

H2O2 did not have a significant difference in lipid profile 

reflecting the antioxidant role of aloe vera against the 

H2O2. This role of aloe vera will double its role in 

diabetic patients due to the rising rate of this disease and 

to reduce the risk of late complications and negative 

outcomes of diabetes mellitus, such as renal failure, 

blindness, and limb amputation.16,17  

Another study designed to evaluate the hepatoprotective 

properties of Aloe vera leaves extract in streptozotocin-

induced diabetes in rats. The male Wistar rats were made 

sick by diabetes with a single injection of streptozotocin. 

They assigned rats randomly to the following groups; 

group I: healthy control group; group II were non-

diabetic rats who were treated with 50 mg/kg bodyweight 

injection of Aloe vera exact; group III were diabetic rats, 

and group IV were diabetic rats who were treated with 

the Aloe vera extract by 50 mg/kg body weight/day. The 

subjects were treated for an eight-week period. The 

investigators measured serum AST, ALT, ALP and 

albumin levels, MDA in the liver, GSH contents and etc. 

The study found that MSA content and serum ALT, AST, 

ALP and bilirubin levels in group III were significantly 

increased compared to group I. The parameters were 

significantly decreased in group IV compared to them in 

group III.5 

Iji and Oyagbemi et al, investigated the effects of chronic 

administration of Aloe vera gel extract on lipid profile, 

biomarkers of hepatic damage using the Wistar rats. In 

this regard, they included forty male Wistar rats into four 

groups.3 The control group received 0.9% physiological 

saline only. The groups II, III, and IV received Aloe vera 

gel of 100, 250, and 500 mg/Kg, respectively for one 

month. There was a significant reduction in plasma ALT 

(ALT), AST (AST) and ALP (Alkaline phosphatase) in 

rats who received the gel in comparison with those 

animals did not receive the aloe vera gel extraction. 

Similarly, the animals who received the gel had a 

significant reduction in plasma total cholesterol, TG, 

LDL-cholesterol ration, and higher levels of HDL-

cholesterol compared to the control group.  

The lower levels of ALT, AST and ALP in rats who 

received gel extraction may be linked to the hepato-

protective and antioxidant properties of the gel extract. 

The hepatic damage induced by carbon tetrachloride in 

mice has been improved following treating by aqueous 

extract of dried aerial parts of A. vera.18 The efficacy of 

water extract of Aloe vera against carbon tetrachloride-

induced liver damage has been confirmed in 

histopathological investigations. The improvement in 

hepatic damage has been indicated in a reversal of 

centrilobular necrosis, macro-vascular fatty changes and 

scattered lymphomononuclear cell infiltrate in hepatic 

parenchyma. Its hepatoprotective action of the gel has 

been shown to attribute the liver enzymes by the 

antioxidant properties of the gel. The following 

antioxidants materials were isolated from the gel in 

several studies; superoxide dismutase, catalase, β 

carotene, α tocopherol, and other antioxidants.19 

The antioxidant systems consist of both enzymatic and 

non-enzymatic antioxidants. The major known enzymatic 

antioxidants are Superoxide Dismutase (SOD), catalase, 

and glutathione peroxidase, the vitamins C and E possess 

the non-enzymatic anti-oxidants), these systems 

providing the regulation of pro-oxidants in cellular 

signaling and also balance the level of pro-oxidants 

during acute oxidative stress.10,11 

CONCLUSION 

The present study showed that aloe vera gel extract is 

effective to improve the lipid profile (by lowering LDL, 

TG, and increasing HDL) and liver and kidney function 

(by reducing concentrations of ALT and AST). 
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