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ABSTRACT 

 The present study was carried out to investigate the protective role of Aloe vera gel 

plant extract on carbon tetrachloride CCl4 induced changes in liver enzymes of albino rats. 

Aloe vera is a medicinal plant belonging to the family Liliaceae, which has a wide range of 

therapeutic applications.  

Sixty-four male Albino rats weighing about 130±5 g were taken and divided into 

eight groups, each with eight rats. The first group is the control (-) and fed on normal diet for 

6 weeks. The second group received subcutaneous injection with CCL4 in paraffin oil (50% 

v/v 2 ml/kg) twice per week for 2 weeks to induce chronic damage in the liver tissue and fed 

on normal diet (control +). The third, fourth and fifth groups were  injected with CCL4 in 

paraffin oil twice per week for 2 weeks then fed on 0.3, 0.6 and 0.9ml Aloe vera suspension 

gel (50 mg/mL), respectively by epi-gastric tube for remnant 4 weeks (injection groups). The 

sixth, seventh and eighth groups fed first on normal diet plus 0.3, 0.6 and 0.9ml Aloe vera 

suspension gel, respectively by epi-gastric tube for first 4 weeks then they were injected with 

CCL4 in paraffin oil twice per week for remnant 2 weeks with continued fed on the same 

concentrations of Aloe vera suspension gel (protected groups).  

 The results indicated that Aloe vera powder increased the nutritional value of all 

treatments (protein, fat, carbohydrate and crude fiber), vitamin E (6.54μg/ml) and phenols 

(0.39 mg/100mg). Also, body weight gain (BWG) in protected group with 0.9 ml Aloe vera 

suspension gel (50 mg/mL) recorded the best result (58.90%) comparing with the control (-) 

(42.92%). Injected groups showed ratios of weight change or suffered a weight loss in liver 

comparing with control (+), ranged from -34.78 in 0.3ml to -11.37% in 0.9ml Aloe vera 

suspension gel after 6 weeks. Feeding rats on different ratios of Aloe vera gel decreased 

serum AST and ALT enzymes compared to the control (+) group. Also, decreased the mean 

values of uric acid, urea and creatinine in all tested groups was noticed compared to the 

control (+) group (2.43±0.17, 38.00±5.0 and 0.86±0.12, respectively). The best reduction in 

lipid profile was (89.60±12.41) for the triglycerides in high concentration of Aloe vera gel 

(0.9 ml) and follow by 0.6ml (90.60±18.57) and 0.3ml (91.80±8.81) comparing with control 

(+) in protected group.   

Aloe vera improved liver and kidney histopathology in carbon tetrachloride induced 

hepatotoxicity in rats fed on different ratios of its extract (protective groups).  

 

Key words: Aloe vera gel (Aloe Barbadensis miller), CCL4, Albino rats, Liver enzymes, 

Kidney functions, Lipid Profile, Histopathology. 

 

INTRODUCTION 

Plant extracts represent a 

continuous effort to find new compound 

against pathogens. Approximately 20% of 

the plants found in the world have been 

submitted to pharmacological or biological 

test, and a substantial number of new 

antibiotics introduced on the market were 

obtained from natural or semi synthetic 

resources (Pankaj et al., 2013). 

Throughout the globe, many plants have 

been utilized for their medicinal properties. 

Aloe vera species has been used in folk 

medicine for over 2000 years and has 

http://www.aasd.byethost13.com/
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remained an important component in the 

traditional medicine of many countries. 

The ingredients responsible for the 

beneficial effects of this plant are present 

in leaves. It is commonly called "Guar 

patha" or Ghee-Kuar. (Jeyasakthy et al., 

2017).  

Aloe Barbadensis miller also 

known as Aloe vera is one of more than 

400 species of Aloe vera and it belongs to 

family Liliaceae. Aloe vera’s prominent 

feature is its high water content, which 

ranges from 99.0−99.5%. The remaining 

0.5−1.0% is reported to contain over 75 

nutrients and 200 active compounds 

including sugar, anthraquinones, saponins, 

vitamins, enzymes, minerals, lignin, 

salicylic acid and amino acids, and other 

different potentially active compounds 

including water-soluble and fat-soluble 

vitamins, minerals, enzymes, 

simple/complex polysaccharides, phenolic 

compounds, and organic acid (López et al., 

2017). Aloe vera has historically been used 

to treat skin wounds since it has 

antioxidant, anti-tumor and anti-

inflammatory activities (Kanokporn and 

Kevin, 2015). 

Aloe vera has immune modulatory 

activity and anti-inflammatory effects. 

These effects occur through the activation 

of macrophages and the suppression of 

mast cell migration to the injury and by 

inhibiting the enzyme cyclooxygenase, 

which controls the synthesis of 

prostaglandin E2, an important mediator in 

the occurrence of pain and inflammation 

(Muaz and Fatma, 2013). In addition, it 

shows a hepatoprotective effect of where 

its aqueous extract restores liver enzymes, 

triglycerides and improve liver 

histopathology in carbon tetrachloride 

induced hepatotoxicity (Suchittra and 

Sorrayut, 2014).  

The liver is a very important organ 

with a lot of functions for the host to 

survive. Dietary components are essential 

for the healthy or diseased liver. Plants 

food is an essential part of the human diet 

and comprises various compounds which 

are closely related to liver health. Selected 

food plants can provide nutritional and 

medicinal support for liver diseases. (Guan 

and He, 2015). A vast majority of plants 

are now being used as phytomedicines, 

some of which have scientific proof, while 

others have purely holistic background. 

Two functionally and chemically distinct 

compositions can be prepared from Aloe 

vera leaves such as the latex and the gel. 

Latex is mainly composed of 

anthraquinone and its derivatives which 

are responsible for the purgative effects 

(Ishii et al., 1994). Natural remedies from 

traditional plants are seen as effective and 

safe alternative treatments for 

hepatotoxicity. Several studies have shown 

that hepatoprotective effects are associated 

with phyto-extracts/ phyto-compounds rich 

in natural antioxidants (Nayak et al., 

2011). Many bioactive compounds and 

extracts from plants have thus been 

investigated for hepatoprotective and 

antioxidant effects against hepatotoxin – 

induced liver damage (Yousef et al., 

2010). Therefore, this study was 

undertaken to evaluate the 

hepatoprotective effects of Aloe vera 

against hepatotoxin – induced liver 

damage. 

 

MATERIALS AND METHODS 

Materials 

Aloe vera (L.) Burm, Family 

(Liliaceae) about (30kg) of leaves was 

obtained from the Orman-botanic-garden 

in Giza, Egypt. Samples were identified 

and authenticated at Cairo University 

Research Park (CURP). Sample collection 

was conducted during the months of 

November and December 2015. 

Carbon tetrachloride CCl4 (a 

colorless non–flammable liquid, of 

molecular weight 153: 84 and freshly 

diluted in paraffin oil (1:1) volume to a 

final concentration before use) was 

obtained from Sigma-Aldrich (St. Louis, 

MO, USA). 
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Methods 

Preparation of Aloe vera gel  

Fresh leaves of Aloe vera washed 

by water carefully then cut to species, the 

inner gel was obtained by clean sharp 

knife and then dried. Aloe vera gel was 

achieved by hot-air drying. For 

administration samples, the dried Aloe 

vera gel powder was suspended in distilled 

water and the dosage of homogenized 

suspension was adjusted to 50 mg/mL 

(Misawa et al., 2012). They were stored in 

tightly sealed dark containers in a freezer 

at −20°C for later use. 

 

Analytical methods 

Moisture, protein, lipid, ash and 

fiber was determined according the 

method of AOAC (2000). All 

determinations were done in triplicate. 

Total carbohydrate contents were 

tested quantitatively according to Kostas et 

al., (2016). The absorbance was measured 

at a wavelength of 490 nm using UV-Vis 

Shimadzu Spectrophotometer (UV-1601 

PC).   

Vitamin E (total Tocopherols) was 

colorimetrically estimated by the method 

of Emmerie and Engel. (1939). 

Total phenols were colorimetrically 

estimated by the method of Singleton and 

Rossi, (1965).   

 

Biological experiment 

Animal, housing and diets: 

Sixty-four male Albino rats 

weighing about 130 ±5 g were obtained 

from the Agricultural Research Center, 

Giza, Egypt. The animal groups were kept 

in an atmosphere of filtered, pathogen-free 

air and water and maintained at a 

temperature between 20-25ºC with a 12 h 

light/dark cycle and light cycle (8-20 h) 

and relative humidity of 50%. The animals 

acclimatized for one week as an adaptation 

period. The animals were randomly 

divided into eight groups of eight rats  

 

 

 

each. The first group of rats, the control (-) 

fed on commercial diet (Table 1) for 6 

weeks (total period of experimental). The 

second group was subcutaneous injected 

with CCL4 in paraffin oil (50% v/v 2 

ml/kg) twice per week by subcutaneous 

injection for 2 weeks to induce chronic 

damage in their liver tissue (Jayasekhar et 

al., 1997) with fed on commercial diet 

(control +) as seen in Table (2). The third, 

fourth and fifth groups were injected with 

CCL4 in paraffin oil (50% v/v 2 ml/kg) 

twice per week by subcutaneous injection 

for 2 weeks like group 2, then fed on 0.3, 

0.6 and 0.9 Aloe vera suspension gel (50 

mg/mL), respectively by epi-gastric tube 

for remnant 4 weeks (Injection groups). 

The sixth, seventh and eighth groups fed 

first on commercial diet plus 0.3, 0.6 and 

0.9 Aloe vera suspension gel (50 mg/mL), 

respectively by epi-gastric tube for first 4 

weeks then injection with CCL4 in paraffin 

oil (50% v/v 2 ml/kg) twice per week for 

remnant 2 weeks with continued fed on the 

same concentrations of Aloe vera 

suspension gel (protected groups). 

The following steps by Schermer 

(1967) were done in rats after six weeks of 

treatment in each group. 

* The animals were fasted for 12 h.  

* Blood samples were withdrawn from 

orbital plexus venous by using fine 

capillary glass tubes.  

* Blood samples were collected into plain 

tubes without anticoagulant and allowed 

to clot.  

* Blood samples were centrifuged at 3000 

rpm for 10 min at 4°C, to obtain clear 

serum.  

* Serum was frozen at -18
o
C until 

analyzed.  

* The animals were anesthetized with 

ether and sacrificed.  

* They were quickly dissected to excise 

the liver, kidney, spleen and heart. 

* These organs were weighed and then 

kept until histological investigations. 
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Table (1): Composition of commercial diet. 

 

Ingredients Percentage % 

Protein:[soy flour meal+ sun flower meal + gluten] 21.00 

Fat 03.26 

Crude fiber 03.29 

Dl. Methionine 00.40 

Vitamins mixed 01.00 

Minerals mixed 04.00 

Carbohydrates 67.05 

 

 

Table (2): Experimental diets. 

Groups Experimental diets 

Frist Commercial diet (control (-) group)  

Second CCL4 + Commercial diet (control (+) group) 

Injection groups 

Third (CCL4 + Commercial diet) + (0.3 ml Aloe vera by epi gastric tube). 

Fourth (CCL4 + Commercial diet) + (0.6 ml Aloe vera by epi gastric tube). 

Fifth (CCL4 + Commercial diet) + (0.9 ml Aloe vera by epi gastric tube). 

Protected groups 

Sixth (Commercial diet + 0.3 ml Aloe vera by epi gastric tube) + CCL4 

Seventh (Commercial diet + 0.6 ml Aloe vera by epi gastric tube) + CCL4 

Eighth (Commercial diet + 0.9 ml Aloe vera by epi gastric tube) + CCL4 

 

Histopathology Technique 

The tissue sample from liver and 

kidney were fixed immediately after 

dissection in 10% neutral formalin for 24 

h, then collected and dehydrated using 

ascending grades of alcohol, cleaned in 

xyline and embedded in paraffin wax. 

Tissues were sectioned at a thickness of 3 

micron and stained with hematoxylin and 

eosin stains  (Banchroft et al., 1996). Then 

examined by the light microscope for 

detection of any histopathological 

alteration. 

 

Biological Determination 

Biological evaluation of the 

different tested diets was carried by 

determination of food intake (FI), body 

weight gain% (BWG %) and organs 

weight/body weight% according to 

Chapman et al. (1959). 

 

BWG% = [(Final weight - Initial weight) 

/ (Initial weight)] X 100 

Organ weight/ body weight % = (Organ 

weight / Final weight) X 100 

 

Biochemical analysis 

Blood samples were withdrawn 

from orbital plexus venous by using fine 

capillary glass tubes, placed in centrifuge 

tubes without anticoagulant and allowed to 

clot. After the serum prepared by 

centrifugation (3000 rpm for 15 min), 

serum samples were analyzed by 

biodiagnostic kits. 

Serum (uric acid, urea nitrogen and 

creatinine) were measured 

colorimetrically using spectrophotometer 

(model DU 4700) adjusted at 510 nm, 550 

nm and 510 nm, respectively by 

Vassault et al. (1986), Chaney et al. 

(1962) and Young et al. (1975), 

respectively.  
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Alanine aminotransferase (ALT) 

and aspartate aminotransferase (AST) 

activities were determined colorimetrically 

using spectrophotometer (model DU 4700) 

at 505 nm according to the method of 

Henry et al. (1960). 

Serum cholesterol and 

triglycerides concentrations were 

determined by Tietz, (1975) and 

Vassalt et al. (1986), respectively using 

spectrophotometer (model DU 4700) at 

546 nm and 500-550 nm, respectively. 

Lipoprotein (HDL-C and LDL-C) 

was determined by Fossati and 

Principe (1982) and Watson (1960), 

respectively using spectrophotometer 

(model DU 4700). 

 

Statistical Analysis  

The obtained data were exposed to 

analysis of variance. Duncan's multiple 

range test at 5% level of significance was 

used to compare between means. The 

analysis was carried out using the PROC 

ANOVA procedure of Statistical Analysis 

System (SAS, 2006). 

 

RESULTS AND DISCUSSION 

Physicochemical analyses of Aloe vera 

gel, powder and solution 

The proximate composition of Aloe 

vera (A.V) gel, powder and solution are 

shown in Table (3). The results revealed 

that moisture; carbohydrate, protein, fat, 

fiber and ash were 90.66, 66.82, 6.39, 

0.93, 10.51, and 27.67 %, respectively in 

Aloe vera  gel. While its  powder showed 

an increase in protein, carbohydrate, crude 

fiber, ash and fat and decrease in moisture 

content (17.87, 76.48, 6.50, 10.56, 1.58 

and 26.46%), respectively. Antherton 

(1998) mentioned that Aloe gel is often 

commercialized as powdered concentrate 

and it is used to prevent progressive intra-

arterial drug abuse. 

The obtained results showed a 

significant (P≤0.05) increase in protein 

content that exhibited 114.35% in Aloe 

vera gel as compared to solution. This 

increase may be due to the presence of 

high concentration in Aloe Vera gel with 

low moisture content (Madukwe et al., 

2013). Also, data showed a significant 

(P≤0.05) increase in ash content 988.0%, 

carbohydrate 233.04% and fiber 101.94% 

between Aloe vera gel and solution, this 

data agreed with Yaron, (1993). Pandey 

(2016) reported that Aloe vera gel is 

mainly composed of water (90%), sugars, 

amino acids, vitamins A, C, and E, 

minerals (Zinc, Selenium) as well as the 

enzymes glutathione peroxidase, 

superoxide dismutase.  

The solution with Aloe vera gel did 

not have any significant effect on pH of 

prepared Aloe vera gel. This indicated that 

pH didn't sensation by changed form of 

Aloe vera (gel, powder and solution).  

 

Table (3): Chemical constituent of Aloe Vera (A.V) Gel, Powder and solution 

Constituents (%) 

Treatments g/100g 

Gel  Powder Solution 

Moisture 90.66±0.19
B
 17.87±0.73

C
 98.58±0.48

A
 

Carbohydrate  66.82±0.26
B
  76.48±0.48

A
 24.12± 0.19

C
 

Protein  6.39±0.15
A
 6.50±0.32

A
  5.58±0.27

B
 

Fat  0.93±0.06
B
  1.58±0.22

C
 0.62±0.03

C
 

Fibre  10.51±0.22
A
 10.56±0.28

A
  10.31±0.29

A
 

Ash 2.47±0.47
B
  2.6.5±0.31

A
 0.25±0.01

C
 

pH 5.49±0.17
A
 
 

5.52±0.19
A
 
 

5.38±0.43
A 

* Data are presented as means ± SDM (n=3).                 

A, B, C: Means with different letter among treatments in the same rows are significantly 

different. 
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Antioxidants:    
Antioxidants are component of plant 

foods play an important role in the 

treatment of diseases and as a major. The 

type and amount of various antioxidants in 

Aloe vera gel, powder and solution are 

presented in Figure (1). The obtained data 

showed that Aloe vera powder is a rich 

source of phenols 0.39 mg/100 mg. While, 

Aloe vera solution showed a significant 

(P≤ 0.05) decrease (0.31 mg/100mg) 

comparing with gel and powder forms. On 

the other hand, Aloe vera powder was the 

higher in vitamin E (6.54µg/ml) than Aloe 

Vera gel and solution (5.83 and 5.75 

μg/ml, respectively). This increase may be 

due to the presence of high concentration 

of vitamin E in Aloe vera powder with low 

moisture content (Madukwe et al., 2013). 

Suchittra and Sorrayut (2014) found that, 

the level of total phenolic contents was 

4.19 mg gallic acid equivalents per 1 g of 

Aloe vera gel powder. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (1): Comparison between Aloe vera gel, powder and solution in vitamin E  

and phenols 

 

Langmead et al. (2004) reported 

that different fractions of Aloe vera as well 

as unfractionated whole gel have anti-

oxidant effects. Phenolic anti-oxidant was 

found in Aloe vera gel, which may be 

responsible for these anti-oxidant effects. 

Chen et al. (2009) mentioned that the 

beneficial effects of Aloe vera could be 

attributed to its antioxidant activity and 

could be related to the presence of 

phenolic compounds and antioxidant 

vitamins, which have the ability to open 

tight junctions to allow paracellular 

transport.  

Natural remedies from traditional 

plants are seen as effective and safe 

alternative treatments for hepatotoxicity. 

Several studies have shown that 

hepatoprotective effects are associated 

with phyto-extracts/phyto-compounds rich 

in natural antioxidants (Nayak et al., 

2011). Many bioactive compounds and 

extracts from plants have thus been 

investigated for hepatoprotective and 

antioxidant effects against hepatotoxin – 

induced liver damage (Yousef et al., 

2010). 

 

Biological evaluation of Aloe vera gel on 

experimental rats 

General signs in the rats 

No rats among groups died during 

the experimental period (6 weeks) and all 

the rats in groups exhibited no abnormal 

signs throughout the test period  
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Body and organs weight gain of 

experimental rats fed on different ratios 

of Aloe vera gel 

The final body weights (FBW) of 

rats for different groups are given in Table 

(4) and Figure (2). There were significant 

differences (P≤0.05) in the final body 

weights of rats in the control (-)  

 

 

(175.8±22.0) and the remaining treatment 

groups (protected groups) (166.1±7.1 in 

suspension gel 0.3ml and 197.2±6.2 in 

0.9ml). While in the ratio 0.6ml there was 

no significant difference comparing with 

control (-) group. The same trend was 

noticed in the BWG in protected group.  

 

Table (4): Mean body weight gain (g) of rats fed on different ratios of Aloe vera 

suspension gel  

Body 

weight (g) 

Aloe vera  suspension gel (50 mg/mL) 

Control (-) Control (+) 
Protected groups 

0.3 0.6 0.9 

IBW 123.0±2.12
a
 125.0±3.1

 a
 123.91±5.87

a
 123.3±4.0

 a
 124.1±4.9

a
 

FBW 175.8±22.0
b
 155.0±21.7

 c
 166.1±7.1

ab
 176.3±5.3

b
 197.2±6.2

a
 

BWG 42.92±9.37
b
 24.0±6.05

c
 34.05±4.20

ab
 42.98±4.19

b
 58.90±10.08

a
 

   Injected groups with CCl4 

IBW 123.0±2.12
c
 125.0±3.1

b
 123.6±16.8

 c
 126.0±6.2

b
 130.60±9.7

 a
 

FBW 175.8±22.0
a
 155.0±21.7

 c
 162.3±20.7

 b
 170.0±7.8

 ab
 178.1±5.9

 a
 

BWG 42.92±9.37
a
 24.0±6.05

c
 31.31±3.16

bc
 34.92±5.85

b
 36.37±35.86

b
 

* Data are presented as means ± SDM (n=8).  

Data in a row with different superscript letters are statistically different (P ≤ 0.05) 

IBW= Initial body weight;         FBW= Final body weight;          BWG= Body Weight gain     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (2): Body weight gain of rats fed on basal diet and different ratios of Aloe vera 

suspension gel in protected and injected groups 

 

Body weight gain (BWG) in 

protected group with 0.9 ml Aloe vera 

suspension gel (50 mg/mL) recorded the 

best result (58.90%) comparing with the 

control (-) group (42.92%), while values 

for the remaining treated groups with Aloe 

vera suspension gel of 0.3 and 0.6ml 

ranged between 34.05 and 42.98%, 
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respectively. The lowest rate of body 

weight gain occurred in control (+) group 

was 24.0%, while the best increase in 

injected groups was 36.37% fed on 0.9ml 

Aloe vera suspension gel. Nna et al. (2013) 

reported that Aloe vera gel increased body 

weight in normal animals without 

increasing food intake. Also, they noticed 

that increased serum AST and ALT 

observed in test 3 in their study may be 

related to the effect of Aloe vera gel on 

body weight, rather than liver damage. 

The weights of various 

organs/body weight % of rats are shown in 

Table (5). The weights of the organs (liver, 

kidney, spleen and heart) of rats 

maintained on experimental diets + 

suspension gel 0.3ml (protected group) 

were (2.73±0.23, 0.71±0.08, 0.41±0.09 

and 0.41±0.09),   while   for   0.6ml   were  

(2.85±0.33, 0.76±0.08, 0.45±0.08 and 

0.30± 0.04) and for 0.9ml were 

(3.02±0.25, 0.79±0.26, 0.48±0.16 and 

0.34± 0.03), respectively. In injected 

groups with CCl4, there was almost 

significant difference in the weight of 

liver, kidney, spleen and heart of rats from 

control (+) groups. The remaining 3 

treatments (injected group) were either 

show ratio of weight change or suffered a 

weight loss in liver comparing with control 

(+) ranged from -34.78 in 0.3ml to             

-11.37% in 0.9ml Aloe vera suspension gel 

after 6 weeks. Also, experimental groups 

(injected group) with 0.3, 0.6 and 0.9ml 

Aloe vera suspension gel of rats showed 

weight improvement, being (1.56, 8.57 and 

12.5%) in kidney, (3.03, 6.06 and 12.12%) 

in spleen and (0.0, 3.33 and 3.33%) in 

heart respectively.  

 

Table (5): Mean organs weight / body weight % of experimental rats treated by 

different ratios of Aloe Vera suspension gel  

Organs 

weight (%) 

Aloe vera suspension gel (50 mg/mL) 

Control (-) Control (+) 
Protected groups 

0.3 0.6 0.9 

Liver 2.70± 0.33 
b
 2.99±0.09

a
 2.73±0.23

 b
 2.85±0.33

b
 3.02±0.25

a
 

Kidney 0.79 ±0.25
a
 0.64 ±0.15

b
 0.71±0.08

ab
 0.76±0.08

ab
 0.79±0.26

a
 

Spleen 0.37±0.06
b
 0.33±0.06

b
 0.41±0.09

ab
 0.45±0.08

ab
 0.48±0.16

a
 

Heart 0.32± 0.03
 a
 0.30± 0.02

b
 0.41±0.09

b
 0.30± 0.04

b
 0.34± 0.03

a
 

   Injected groups with CCl4 

Liver 2.70± 0.33
ab

 2.99±0.09
a
 1.95±0.24

b
 2.31±0.12

 a
 2.65±0.29

ab
 

Kidney 0.79 ±0.25
a
 0.64 ±0.15

b
 0.65±0.08

b
 0.70±0.07

ab
 0.72±0.06

ab
 

Spleen 0.37±0.06
a
 0.33±0.06

b
 0.34±0.1

ab
 0.35±0.04

ab
 0.37± 0.04

a
 

Heart 0.32± 0.03
 a
 0.30± 0.02

a
 0.30±0.04

a
 0.31± 0.06

a
 0.31± 0.03

a
 

* Data are presented as means ± SDM(n=8).  

Data in a row with different superscript letters are statistically different (P ≤ 0.05) 

 

Biochemical analysis  

Results of biochemical analysis for 

all tested groups are presented in Table (6). 

Alterations in the liver enzyme (ALT and 

AST) were statistically significant (P ≤ 

0.05) in all tested groups. Kidney function 

(urea, uric acid and creatinine) was 

statistically different from control (-) 

group (fed on experimental diets). 

Amounts of uric acid and creatinine were 

statistically different from control (-). The 

mean values of serum uric acid, urea 

nitrogen and creatinine increased gradually 

with increasing the level of protein in the 

diet. In this respect, Frey (2007) mentioned 

that serum urea nitrogen is a substance that 

is formed in the liver when the body 

breaks down protein. 

The positive control group (Fig. 3) 

recorded a significant increase (P ≤ 0.05) 

in the activities of serum ALT, as 

compared to negative control group or the 

protected samples (different ratio of Aloe 

vera suspension gel 0.3, 0.6 and 0.9 ml, 
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respectively). Feeding rats on different 

ratios of Aloe vera gel decreased serum 

AST enzyme compared to the control (+) 

group. It was also noticed that there was a 

decrease in the mean values of uric acid, 

urea and creatinine in all tested groups, 

compared to the control positive group 

(2.43±0.17, 38.00±5.0 and 0.86±0.12). 

Paoulomi et al., (2012) reported that there  

are evidences on elevated serum creatinine 

and decrease in urea level produced on 

using Aloe vera in combination with 

standard anti diabetic drugs, and enables to 

reduce arsenic induced oxidative stress, 

keeping renal biochemical parameters 

remained unchanged but there is no 

profound evidence of its nephroprotective 

activity. 

 

 

 

Table (6): Liver and kidney function of experimental rats treated by different ratios of 

Aloe vera gel. 

Parameters 

Aloe vera suspension gel (50 mg/mL) 

Control (-) Control (+) 
Protected group 

0.3 0.6 0.9 

Liver functions (U/I)     

ALT 8.32 ±1.62
c
 15.47±1.58

a
 12.33±0.58

a
 12.30±0.88

a
 11.20±0.52

b
 

AST 15.72±2.37
c
 31.47±3.11

a
 28.65±2.89

a
 26.50±3.79

b
 21.60±1.91

b
 

Kidney function (mg/dl)     

Uric Acid 2.07±0.13
b
 2.43±0.17

a
 2.33±0.25

ab
 2.21±0.23

ab
 1.82±0.17

c
 

Creatinine 0.66± 0.11
b
 0.86±0.12

a
 0.59±0.05

a
 0.58±0.03

b
 0.58± 0.09

b
 

Urea 30.20±4.21
b
 38.00±5.0

a
 33.4± 4.93

ab
 31.80±6.76

b
 29.40±5.41

b
 

   Injected groups with CCL4 

Liver functions (U/I)     

ALT 8.32 ±1.62
c
 15.47±1.58

a
 14.30±1.40

b
 13.54±1.08

b
 12.80±1.01

b
 

AST 15.72±2.37
c
 31.47±3.11

a
 30.23±2.87

a
 27.69±2.03

b
 25.21±1.76

b
 

Kidney function (mg/dl)     

Uric Acid 2.07±0.13
c
 2.43±0.17

a
 2.41±0.26

a
 2.33±0.20

b
 2.28±0.15

b
 

Creatinine 0.66± 0.11
b
 0.86±0.12

a
 0.77±0.07

a
 0.73±0.08

a
 0.69±0.05

b
 

Urea 30.20±4.21
b
 38.00±5.00

a
 36.60±4.98

a
 33.80±3.56

ab
 31.80±5.63

b
 

* Data are presented as means ± SDM (n=8).  

Data in a row with different superscript letters are statistically different (P ≤ 0.05). 

AST: aspartate amino transferase                        

ALT: alanine amino transferase  
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Fig. (3): Effect of different ratios of Aloe vera suspension gel on ALT and AST  

liver enzyme of experimental rats 

 

The results demonstrated that ALT 

and AST levels were significantly lower in 

groups injected with CCl4 compared with 

control + group. Increased serum 

creatinine above normal levels may reflect 

destroy of 50% of renal nephrone (Lee and 

Nieman, 1996). Wafay et al., (2012) stated 

that the CCl4 caused an increase in serum 

levels of the diagnostic enzymes (ALT, 

AST and GGT) in rats that received CCl4 

as compared to the control (-) group. Etim 

et al. (2006) mentioned that due to the 

structural damage of liver, the level of 

liver enzymes are increased in serum 

because liver enzymes are located in cell 

cytoplasm after damaging or injury they 

are released into the blood circulation and 

raises the level of enzymes in serum.  

Aloe vera possesses 

hepatoprotective activity and reduces the 

level of ALT (Nayak et al., 2011). In 

current study Aloe vera also decreased the 

level of ALT in all ratios 0.3, 0.6 and 

0.9ml  and the best one was 0.9 ml in both 

of protected and injected groups.  

 

ALT is a biomarker to evaluate the 

liver disease and detection of liver damage 

(Girish et al., 2009). Reduction of ALT 

indicates the restoration of normal 

functioning of liver (Sudheer et al., 2011). 

Aloe vera protects the liver from oxidative 

stress and inhibits the excessive free 

radicals accumulation (Parmar et al., 

2010). Some bioactive compounds of Aloe 

vera are very effective such as tinnins, 

steroids and alkaloids. Specific steroids 

and flavonoids are responsible to protect 

the liver from oxidative stress and play a 

key role in hepatoprotection (Joseph, and 

Raj, 2010). 

 

Lipid profile of rats fed on different 

ratios of Aloe vera suspension gel. 

Results of lipid profile analysis for 

all tested groups are presented in Table (7). 

The results demonstrated significant 

increase (p≤0.05) in the values of 

cholesterol, triglycerides, HDL-c and 

LDL-c in control positive group 

comparing with other treatments in 

protected and injected groups.  

 

 

 

0

5

10

15

20

25

30

35

L
iv

er
 f

u
n

ct
io

 (
U

/I
)

C
o

n
tr

o
l (

-)

C
o

n
tr

o
l (

+
)

0
.3

0
.6

0
.9

0
.3

0
.6

0
.9

Protected groups Injected groups

ALT

AST

Treatment groups



71 

Protective effect of Aloe vera gel extract plant on liver diseases of experimental rats 

 

Table (7): Lipid profile of experimental rats treated by different ratios of Aloe vera gel. 

lipid profile 

(mg/dl) 

Aloe vera suspension gel (50 mg/mL) 

Control (-) Control (+) 
Protected group 

0.3 0.6 0.9 

Cholesterol 76.80±14.34
cb

 88.60±10.24
a
 85.60±14.93

b
 84.40±4.51

ab
 82.40±11.28

c
 

Triglycerides 79.40±7.50
c
 97.60±10.70

a
 91.80±8.81

b
 90.60±18.57

b
 89.60±12.41

ab
 

HDL-c 26.60±5.03
c
 43.60±3.65

ab
 45.60±4.61

b
 47.00±2.73

b
 54.40±16.97

a
 

LDL-c 10.72±15.75
c
 23.08±10.36

a
 22.64±12.07

a
 21.76±5.86

b
 19.28±10.64

ab
 

   Injected groups with CCL4 

Cholesterol 76.80±14.34
c
 88.60±10.24

a
 87.69±16.96

a
 86.20±10.29

a
 85.60±7.05

b
 

Triglycerides 79.40±7.50
c
 97.60±10.70

a
 96.40±5.59

a
 94.40±4.34

b
 92.60±38.08

ab
 

HDL-c 26.60±5.03
c
 43.60±3.65

ab
 44.80±4.71

ab
 48.60±3.21

b
 60.00±12.86

a
 

LDL-c 10.72±15.75
c
 23.68±10.36

a
 22.88±15.60

a
 21.56±3.32

b
  20.48±9.79

b
 

* Data are presented as means ± SDM (n=6).  

Data in a row with different superscript letters are statistically different (P ≤ 0.05). 

 

The best reduction in lipid profile 

was recorded for the triglycerides 

89.60±12.41 in high concentration of Aloe 

vera gel (0.9 ml) and followed by 0.6ml 

(90.60±18.57) and 0.3ml (91.80±8.81) 

comparing with control (+) 97.60±10.70 in 

protected group. The same trend was 

noticed in triglycerides in injected group. 

Also, the best reduction in LDL-c was 

noticed in protected group 19.28±10.64 

(0.9ml) comparing with control (+) group, 

the same trend was also noticed in injected 

group.  

Dixit and Joshi, (1983) found that 

orally administered Aloe gel lowered total 

cholesterol by 61% and increased the 

proportion in the high density lipoprotein 

(HDL). Taslima et al. (2013) reported that 

pre-treatment of rats with Aloe vera gel 

significantly reduced the CCl4 induced 

lipid peroxidation in liver and biochemical 

changes associated with CCl4 induced 

hepatotoxicity and evaluated the effects of 

Aloe vera gel pre-treatment on it. 

Yokozawa et al., (2003) reported 

that elevated urea concentration can serve 

as an indicator of renal dysfunction and in 

patients with renal failure, the correlation 

between the severity of the pathological 

condition and the concentration of blood 

urea nitrogen is actually relatively good. It 

is well known that the elevated serum 

creatinine, uric acid and urea nitrogen are 

considered as indicator for a defect in renal 

nephrons. Increased serum creatinine 

above normal levels may reflect a destroy 

of 50 % of renal nephrone  

 

Histopathological examination  

Organs such as liver and kidney 

were examined by a histological approach 

and the photomicrographs of hematolxylin 

– eosin stained liver and kidney are 

illustrated in Figures (4 and 5).  

 

Liver 

The liver sections from control (-) 

group (normal rats fed on commercial diet 

only) showed normal histological structure 

of the central vein and surrounding 

hepatocytes in the hepatic parenchyma 

(Fig.4-1). While in control (+) there was 

sewer congestion in the central veins and 

sinusoids (Fig. 4-2). Also, congestion in 

portal vein with edema and few 

inflammatory cells infiltration and multiple 

newly formed bile ductless in the portal 

area were observed (Fig. 4-3). 

Animals fed on Aloe vera 0.3 ml 

then affected by CCl4 (protected group) 

showing inflammatory cells infiltration 

and multiple newly formed bile ductless in 

the portal area. In contrast, congestion in 

central vein was observed in the animals 

affected by CCl4 and treated by 0.3 ml 

Aloe vera (injected group) as seen in 

Figure (4 A and D). Rats fed on 0.6 ml 

Aloe vera then affected by CCl4 (protected 
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group) showing inflammatory cells 

infiltration in portal area while, injected 

group with 0.6 ml Aloe vera after affected 

by CCl4 showing dilatation portal vein 

with oedema in the portal area (Fig. 4 B 

and E). Mild dilatation in central vein was 

observed in protected group (0.9 ml) 

(Fig.4 C). While, injected group (0.9 ml 

Aloe vera) showing mild congestion in 

portal vein with oedema in portal area 

(Fig.4 F). 

Taslima et al., (2013) postulate that 

Aloe vera gel exert its hepatoprotective 

effects against oxidative stress by three 

possible mechanisms – i) Interfering with 

the generation of free radicals from the 

toxic chemical, ii) Scavenging the 

generated free radicals by its own 

antioxidative enzymes (glutathione 

peroxidase, superoxide dismutase), and 

vitamins (A, C, and E), iii) Stimulating the 

expression and/or activation of 

endogenous antioxidative enzymes. All 

these possible mechanisms might work 

independently or synergistically to protect 

liver against oxidative stress induced 

damages. The first and the second 

mechanisms may play the vital role during 

the short period of in vitro incubation, 

whereas, all three mechanisms may act in 

the in vivo scenario. However, expression 

and activation of endogenous antioxidative 

enzymes may be the key mechanism here.  

 

 

 

 

 

 

 

Kidney 
The control (-) group showed 

normal histological structure of the 

glomeruli and tubules or the cortea Fig. (5-

1). While, control (+) affected by CCl4 

showed congestion in the blood vessels 

and glomeruli (Fig. 5-2) and necrosis in 

the lining epithelium of some tubules at 

the cortex (Fig. 5-3). 

In protected group affected by 

CCl4 plus fed on Aloe vera (0.3, 0.6 and 

0.9 ml) showed congestion in cortical 

blood vessels and glameruli as seen in 

Figure (5 A, B and C), respectively. The 

same changes were observed in injected 

group affected by CCl4 then fed on Aloe 

vera (0.3ml) (Fig. 5 D 0.3ml). While, there 

was no histopathological alteration  

recorded in the injected group and fed on  

(0.6 and  0.9 ml) Aloe vera as seen in 

Figure 5 (E and F), respectively. 

Shubha Priyamvada, et al. (2008) 

reported that several approaches, utilizing 

different mechanisms have been attempted 

to reduce gentamicin (GM) nephrotoxicity 

and related aminoglycoside antibiotics. 

Many different agents and strategies have 

been reported to ameliorate GM 

nephrotoxicity in experimental animals 

(Nagai, and Takano, 2004). Among them 

protection against GM nephrotoxicity was 

mainly focused on the use of various 

antioxidant agents including the extracts 

from medicinal plants with antioxidant 

properties. However, none of these 

approaches have been found safe/suitable 

for clinical practice. 
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Fig (4): Histological changes in the liver stained with (H&E X40) on using  

different doses of Aloe vera in protected and injected groups 

 

Fig. 4-1 Control (-) showing normal histological structure of the central vein and surrounding hepatocytes (h) in the hepatic 

parenchyma. 

Fig. 4-2 

Fig. 4-3 

 

Control (+) showing  congestion in central veins (CV) and sinusoids. 

(2  Control (+) showing sewer congestion in portal vein (PV) with edema (O) and few inflammatory cells infiltration 

and multiple newly formed bile ductules in the portal area 

Fig. 4 .A 

  

Protected group (0.3ml  Aloe vera gel) showing inflammatory cells infiltration (f) and multiple newly formed bile 

ductless in the portal area on using 0.3 ml . 

Fig. 4 .B Protected group (0.6ml  Aloe vera gel) showing inflammatory cells infiltration in portal area. 

Fig. 4 .A Protected group (0.9ml  Aloe vera gel) showing mild dilatation of central vein (CV).  

Fig. 4-D Injecteded group (0.3ml  Aloe vera gel) showing  congestion in central vein (CV). 

Fig. 4-E Injecteded group (0.6ml  Aloe vera gel) showing   Dilatation portal vein (PV) with oedema (O) in the portal area. 

Fig. 4-F Injecteded group (0.9ml  Aloe vera gel) showing mild congestion in portal vein (PV) with edema (O) in portal area. 
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Fig (5). Histological changes in the kidney stained with (H&E X40) using different doses 

of Aloe vera in protected and injected groups 

 

Fig. 5-1 Control (-) showing  normal histological structure of the glomeruli (g) and tubules (t) or the cortea 

Fig. 5-2 

Fig. 5-3 

Control (+) showing  sewer congestion in the blood vessels  (v) and glomeruli (g). 

(2    Control (+) showing  necrosis in the lining epithelium of some tubules (t) at the cortex. 

Fig. 5 .A  Protected group (0.3ml  Aloe vera gel) showing  congestion in cortical blood vessels (V) and glameruli (g) 

Fig. 5 .B Protected group (0.6ml  Aloe vera gel) showing  Congestion in cortical blood vessels (V). 

Fig. 5 .A Protected group (0.9ml  Aloe vera gel) showing  congestion in cortical blood vessels (V). 

Fig. 5-D Injecteded group (0.3ml  Aloe vera gel) showing   congestion in cortical blood vessels. 

Fig. 5-E Injecteded group (0.6ml  Aloe vera gel) showing    normal histological structure 

Fig. 5-F Injecteded group (0.9ml  Aloe vera gel) showing    normal histological structure 
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التأثير الوقبئى للجل المستخلص مه وببت الصببر على أمراض الكبد فى فئران التجبرة 

 

سمبح محمد إسمبعيل
1

   حىبن محمد عبدي السيد،  
2

 عبد الرحمه رجت عبد الرحمه،  
1

مروة فريد محمد,   
1
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المستخلص 

رغيشاد فٚ اّضيَبد مجذ اهرحذيذ اىذٗس اى٘قبئٚ ىيجو اىَسزخيص ٍِ ّجبد اىصجبس عيٚ اىٚ رٖذف ٕزٓ اىذساسخ 

 حيش يعزجش ّجبد اىصجبس ٍِ اىْجبربد اىطجيخ ٗاىزٚ رع٘د ىعبئيخ  ،ساثع مي٘سيذ اىنشثُُ٘ اىَحذصخ ث٘اسطخ فئشاُ األىجيْ٘

Liliaceaeٗاىزٚ ىٖب دٗس مجيش فٚ اىزطجيقبد اىعالجيخ  . 

مو ة ٍجَ٘عبد 8 إىٚ ا جشاً ٗرٌ رقسي5َٔ ± 130 ا فأس رجبسة أٗصا64ّٔ  ٍجَ٘عخ ٍِاسزخذً فٚ ٕزٓ اىذساسىخ

.  ٗاىزٚ رزغزٙ عيٚ اىغزاء اىقيبسٚ ىَذح سزٔ أسبثيع(اىَجَ٘عخ اىضبثطخ اىسبىجٔ)اىَجَ٘عٔ األٗىٚ .  فئشا8ُ ّٖبً

رٌ حقْٖب رحذ اىجيذ ثشاثع مي٘سيذ اىنشثُ٘ اىَخي٘ط ثضيذ اىجبسفيِ ثْسجخ  (اىَجَ٘عخ اىضبثطخ اىَ٘ججخ)اىَجَ٘عخ اىضبّيخ 

ميي٘ ٍِ ٗصُ اىفأس ٍشريِ أسج٘عيب ىَذٓ أسج٘عيِ ٗرىل إلحذاس أىزٖبة ٍضٍِ فٚ ّسيج اىنجذ ٍع /ٍيٚ 2, حجٌ /حجٌ% 50

اىَجَ٘عخ اىضبىضخ ٗاىشاثعخ ٗاىخبٍسخ رٌ حقْٖب رحذ اىجيذ ثشاثع مي٘سيذ اىنشثُ٘ . األسزَشاس فٚ اىزغزيخ عيٚ اىغزاء اىقيبسٚ

 ٍيٚ 0,9 ٗ 0,6 ٗ 0,3حجٌ ٍشريِ اسج٘عيب ىَذح اسج٘عيِ صٌ رٌ رغزيزٖب ثْسجٔ /حجٌ% 50اىَخي٘ط ثضيذ اىجبسفيِ ثْسجخ 

أٍب . (اىَجَ٘عبد اىَصبثخ)ٍو عيٚ اىز٘اىٚ ىَذح أسثعخ اسبثيع / ٍيجشا50ًٍِ ٍسزخيص جو ّجبد اىصجبس ثزشميض 

 ٍو ٍِ ٍسزخيص جو 0,9 ٗ 0,6 ٗ 0,3 حّستةاىَجَ٘عخ اىسبدسخ ٗاىسبثعخ ٗاىضبٍْخ فقذ رٌ رغزيزٖب عيٚ اىغزاء اىقيبسٚ 

ّجبد اىصجبس عيٚ اىز٘اىٚ ث٘اسطٔ أّج٘ة اىَعذح ىَذح أسثعخ أسبثيع صٌ رٌ حقٌْٖ ثشاثع مي٘سيذ اىنشثُ٘ اىَخي٘ط ثضيذ 

حجٌ رحذ اىجيذ ٍشريِ أسج٘عيب ىَذح األسج٘عيِ اىَزجقييِ ٍع األسزَشاس فٚ اىزغزيخ عيٚ /حجٌ% 50اىجبسفيِ ثْسجخ 

. (اىَجَ٘عبد اى٘قبئيخ)ٍسزخيص جو ّجبد اىصجبس ثْفس اىْست 

,  ثشٗريِ)أسرفبع فٚ اىقيَخ اىغزائيخ فٚ مو اىَنّ٘بد أدٙ اىٚ ٗىقذ أظٖشد اىْزبئج أُ ٍسح٘ق جيو ّجبد اىصجبس 

 0,39)ٗاىفيْ٘الد  (ٍو/ٍينشٗجشاً 6,54 )Eأظٖشد اسرفبع ّسجخ فيزبٍيِ  ٗمزىل (مشثٕ٘يذساد ٗاألىيبف اىخبً,  دُٕ٘

. (ٍيىجشا100ً/ٍييجشاً

فٚ ّسجخ %  58,90 أسرفبع فٚ اىْسجخ اىَئ٘يخ ىيضيبدح فٚ ٗصُ اىجسٌ فٚ اىَجَ٘عبد اى٘قبئيخمَب أظٖشد اىْزبئج 

مَب أظٖشد ّزبئج اىَجَ٘عبد اىَصبثخ . (%42,92) ٍو ٍسزخيص جو اىصجبس ٍقبسّخ ثبىَجَ٘عخ اىضبثطخ اىسبىجخ 0,9

       ثشاثع مي٘سيذ اىنشثُ٘ ّست ٗصّيخ ٍزغيشح ّٗقص فٚ ٗصُ اىنجذ ٍقبسّخ ثبىَجَ٘عخ اىضبثطخ اىَ٘ججخ يزشاٗح ٍب ثيِ 

مَب .  ٍو ٍِ ٍسزخيص جو اىصجبس ثعذ سزخ اسبثيع ٕٗٚ ٍذح اىزجشثخ0,9فٚ ّسجخ % 11,37- إىٚ 0,3 فٚ ّسجخ 34,78-

 ٗ ALTأظٖشد اىْزبئج أُ رغزيخ اىفئشاُ عيٚ ّست ٍخزيفخ ٍِ ٍسزخيص جو اىصجبس أحذس إّخفبض فٚ اّضيَبد اىنجذ 

AST ٗمزىل إّخفبض فٚ ٍز٘سظ قيٌ حَط اىي٘سك ٗاىي٘سيب ٗاىنشيبرْيِ فٚ مو  , ٍقبسّخ ثبىَجَ٘عخ اىضبثطخ اىَ٘ججخ

. ( عيٚ اىز٘اى0,12ٚ± 0,86 ٗ 5,0 ± 38 ٗ 0,17 ±2,43)اىعيْبد رحذ األخزجبس ٍقبسّخ ثبىَجَ٘عخ اىضبثطخ اىَ٘ججخ 

 فٚ ٍجَ٘عخ اىذُٕ٘ اىضالصيخ راد 12,41±89,6مَب أظٖشد اىْزبئج أيضب  أُ أفضو أّخفبض فٚ ٍجَ٘عخ اىذُٕ٘ مبُ 

ٍقبسّخ ثبىَجَ٘عخ  (8,81±91,80) فنبّذ 0,3صٌ ّسجخ  ( 18,57±90,60 )0,6ٍو ٗيزجعٖب ّسجخ 0,9اىزشميض اىَشرفع 

 . اىضبثطخ اىَ٘ججخ فٚ اىَجَ٘عخ اى٘قبئيخ

اىزٚ رٌ أصبثزٌٖ ثشاثع رغيشاد ّسيج اىنجذ ٗاىنيٚ ىيفئشاُ رحسِ فٚ مَب أظٖشد ّزبئج اى٘صف اىزششيحٚ حذٗس 

 .اىزٚ رغزد عيٚ ّست ٍخزيفخ ٍِ ٍسزخيص جو ّجبد اىصجبس فٚ اىَجَ٘عبد اى٘قبئيخمي٘سيذ اىنشثُ٘ ٗ

 


