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ABSTRACT

Excessive alcohol intake is associated with patholog-
ical conditions that are detrimental. Aloe vera is a plant 
that possesses antimicrobial and anti-oxidant proper-
ties. This study investigated the effects of Aloe vera gel on 
alcohol induced hepato-nephrocellular dysfunction in 
rats using the specific activities of glutathione-S-trans-
ferase (GST), alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), alkaline phosphatase (ALP), 
gamma glutamyl transferase (GGT) and lactate dehy-
drogenase (LDH) as well as concentration of some elec-
trolytes as indices. Six groups of male albino rats con-
taining 5 rats each were used in the experiments. Groups 
A and B were administered distilled water and 50 % (v/v) 
alcohol for 21  days respectively. Groups  C and D were 
administered 50 % (v/v) alcohol, while groups E and  F 
were administered distilled water for the first 14  days, 
followed by co-administration (without stopping al-
cohol or distilled water administrations) of 125 mg 
and 250 mg.kg–1 body weight Aloe vera gel respectively 
for 7 days. The administration of Aloe vera gel extract 
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significantly modulated serum electrolytes imbalanc-
es with concomitant lowering of ALT, AST, ALP, GGT, 
LDH and GST rates when compared to group B. These 
results suggested the restoration of alcohol induced dys-
function by Aloe vera gel. 

Key words: alcohol; Aloe vera; electrolytes; restora-
tion effect; tissue damage; toxicity 

INTRODUCTION

Alcohol consumption has a widespread social tradition 
among many populations worldwide because its moder-
ate intake has been regarded beneficial to cardiovascular 
health [15, 33]. However, excessive alcohol intake is also 
associated with a  variety of pathological conditions var-
ying from simple intoxication, to severe life-threatening 
states which are increasingly becoming important causes 
of morbidity and mortality globally [15, 17, 27].

The liver is the site of essential biochemical reactions 
and has the function to detoxify xenobiotics [24]. It is also 
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the primary organ for the metabolism of alcohol which 
makes it susceptible to alcohol related injuries [17, 32]. 
The site for elimination of reactive metabolites which is the 
kidney, may also be affected by excessive alcohol consump-
tion and could cause impairment in its ability to regulate 
the volume and composition of fluid and electrolytes in the 
body [7, 30]. 

The developments of interest in the therapeutic poten-
tials of medicinal plants against alcohol induced toxicity 
have become an increasing attractive area of research [8, 
13]. Aloe vera (Aloe barbadensis Miller) is one of the four 
species among over 360 species known to have medicinal 
properties [5]. It is a tropical succulent plant that belongs 
to the liliaceous family [18, 24]. Its common names in-
clude: Aloe vera, Barbados aloe, Mediterranean aloe, True 
aloe and Curacao aloe [4, 18, 21]. The leaf extract and/or 
the juice has been shown to possess: laxative, antimicrobi-
al, wound healing, anti-inflammatory, anti-cancer, anti-di-
abetic and anti-oxidant properties [4, 18, 22, 26, 34, 35]. 

Many studies have shown the pharmacological evi-
dence and the support of the traditional folklore medicinal 
usage of Aloe vera in the treatment of different toxicant 
induced tissue damages [4, 8, 16, 24, 28]. Most of the me-
dicinal properties of Aloe vera leaves have been attributed 
to the presence of the polysaccharides found in the inner 
part of the parenchymatous tissue [4, 8]. Thus, a  contin-
uous screening in the laboratory for its biochemical and 
pharmacological properties against liver and kidney im-
pairment is necessary.  A k i n l o y e  et al. [2] have already 
reported the antioxidative potential of Aloe barbadensis 
on alcohol induced oxidative stress in rats. However, the 
restorative effects of Aloe vera on serum electrolyte distur-
bances induced by alcohol administration have not been 
completely explored. This study was therefore designed to 
investigate the restorative effect of lyophilized Aloe vera gel 
extract on alcohol induced hepatocellular and nephrocel-
lular dysfunction in male albino rats.

MATERIALS AND METHODS

Collection and authentication of plant materials 
The collection and authentication of plant materials 

were done as previously carried out by  A k i n l o y e  et al. 
[2]. Fresh Aloe vera plants were obtained from the Botanical 
garden of the department of Pure and Applied Botany and 

authenticated by a botanist (Professor  D. A.  A g b o o l a) 
in the department of Pure and Applied Botany, Federal 
University of Agriculture, Abeokuta, Nigeria. The plant 
was identified and authenticated with herbarium number 
FUNAABH0028. 

Extraction of Aloe vera gel
The Aloe vera plants were washed thoroughly with clean 

water, rinsed with distilled water and the inner part (the 
gel) of the leaves was removed into a clean container and 
blended (homogenized) using ROSPEC 7.4 V  2000 rpm 
electric blender. The homogenized gel was stored in a fro-
zen state (at –10 °C) and lyophilized at Covenant Universi-
ty, Ota, Ogun State, Nigeria using LTE Scientific Lyotrap ul-
tra freeze dryer with ice capacity of 10 kg (6 kg in 24 hours) 
and temperature –55 °C (heat extraction rate of –40 °C). 

Experimental animals
The approval of the Departmental Animal Ethical 

Committee (FUNAAB-BCH) was obtained prior to the 
experiment with ethical no FUNAAB-BCH-DI 017. All 
of the protocols and the experiments were conducted in 
strict compliance according to the guidelines approved by 
the committee. Forty-five (45) male albino rats weighing 
between 180 g and 250 g were purchased from the Depart-
ment of Veterinary Medicine, Federal University of Agri-
culture, Abeokuta, Nigeria. The animals were acclimatized 
for two weeks before the commencement of the experi-
ments. They were housed in plastic cages with good ven-
tilation and were supplied with standard pellet and clean 
water ad libitum. 

Experimental design
The experimental design was carried out as described 

by  A k i n l o y e  et al. [2]. Forty-five (45) male albino rats 
weighing 180—250 g were first divided into two (2) groups 
of 15 animals and 30 animals. The 15 animals were given 
orally, 4 mg.kg–1 body weight of distilled water for the first 
two weeks (14  days) of the experiments, while the other 
30 animals were orally administered 4 ml.kg–1 body weight 
of 50 % (v/v) ethanol for the first two weeks (14 days) of 
the experiments. After the first two weeks (14  days), the 
15 animals were further divided into three (3) groups (A, 
E and F) of 5  animals each; group A  served as the posi-
tive control and were further administered 4 ml.kg–1 body 
weight of distilled water for another one week (7  days); 



3

while groups E and F were given 125 mg and 250 mg.kg–1 
body weight Aloe vera gel respectively for another one week 
(7 days) of the experiments. Twenty-four (24) animals were 
selected from the 30 alcohol treated group after the first 
two weeks (14 days) of alcohol administration. From these, 
10  animals were further administered the same quantity 
and concentration of alcohol for the next one week (7 days) 
and served as the negative control group (B). The remain-
ing 14 animals were also divided into 2 groups (C and D) of 
7 animals each; which were then treated with 125 mg and 
250 mg.kg–1 body weight Aloe vera gel extract respectively 
after 30 minutes of alcohol administration for another one 
week (7 days) of the experiment. On the 21st day of the ex-
periment, after the last treatment, the animals were fasted 
for 12 hours overnight and were sacrificed after anaesthe-
tized slightly. Blood samples were then collected via the ab-
dominal vein into clean plain tubes, allowed to stand and 
clot for 15 minutes and then centrifuged at 3000 rpm for 
10 minutes to collect serum using the refrigerated centri-
fuge (BK-THRI16, Biobase Biodustry Shagdong). Kidney 
and stomach were excised for biochemical examination, 
using 10 % homogenate preparation.

Biochemical assays
Glutathione-S-transferase (GST, EC: 2.5.1.18) spe-

cific activity was determined according to the method 
described by  H a b i g  et al. [14]. The specific activities 
of alanine aminotransferase (ALT, EC: 2.6.1.2), aspartate 
aminotransferase (AST, EC: 2.6.1.1), alkaline phosphatase 
(ALP, EC: 3.1.3.1), gamma glutamyl transferase (GGT, EC: 
2.3.2.21) and lactate dehydrogenase (LDH, EC: 1.1.1.27) as 
well as the concentration of the: total protein, creatinine, 
uric acid, bilirubin, urea, albumin, sodium, magnesium, 
calcium, potassium and chloride were determined using 
the Randox standard kit methods of Randox Laboratory 
Limited (United Kingdom). 

Statistical analysis
The results were expressed as the mean ± SEM (n = 5). 

The level of homogeneity among the groups was assessed 
using one-way analysis of variance (ANOVA). Where 
homogeneity occurred, Duncans’ test was used to differ-
entiate between the groups. All analyses were done using 
the Statistical Package for Social Sciences (SPSS 20.0) and 
P < 0.05 was considered the statistically significant. 

RESULTS

Table 2 shows the effects of the Aloe vera gel extract on 
the serum tissue damaged enzymatic markers of alcohol 
in the intoxicated male albino rats. The administration of 
alcohol significantly (P < 0.05) elevated the serum specific 
activities of: ALT, AST, ALP, GGT, LDH and GST, when 
compared to the controls. However, co-treatment with 
125 mg and 250 mg.kg–1 body weight Aloe vera gel extract 
(groups C and D) significantly lowered the elevated spe-
cific activities of ALT (with the exception of group D that 
showed a slight reduction), AST, ALP, GGT, LDH and GST, 
as compared to the alcohol treated group (group B). The 
administration of 250 mg.kg–1 body weight Aloe vera gel 
extract only, showed no significant difference in the spe-
cific activities of ALT, LDH and GGT, as compared to the 
control group (A).

Alcohol significantly (P < 0.05) increased the activities 
of renal AST, GST and LDH in the alcohol treated groups 
when compared to the control group as shown in Table 3. 
Also, significant reductions were observed in the specif-
ic activities of renal ALT and ALP of the alcohol treated 
group when compared to the control group. Treatment 
with 125 mg and 250 mg.kg–1 body weight Aloe vera gel 
significantly reduced the elevated activities of AST and 
LDH with a concomitant increase in the specific activities 
of ALT and ALP kidney of the Aloe vera treated group 
when compared to the alcohol treated group (B). However, 
there was no significant difference in GST specific activity 
of group C (group administered 125 mg.kg–1 body weight 
Aloe vera gel extract) when compared to group B. 

The administration of alcohol resulted in a marked in-
crease in the stomach specific activities of GGT, ALP, GST 
and LDH when compared to the control group (Table 4). 
But, after co-treatment with Aloe vera gel extract (groups 
C and D), the elevated specific activities of GGT, ALP, GST 

Table 1. Experimental Design

Dosage administered Groups

Distilled water for 21 days A

50 % Alcohol for 21 days B

50 % Alcohol (14 days) followed by 
alcohol + Aloe vera (7 days)

C (125 mg.kg–1) 
D (250 mg.kg–1)

Distilled water (14 days) followed by 
alcohol + Aloe vera (7 days)

E (125 mg.kg–1) 
F (250 mg.kg–1)
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Table 2. Effects of Aloe vera gel extract on tissue damaged enzyme markers 
in the serum of alcohol intoxicated male albino rats

Parameter
Serum (U.mg–1 protein)

ALT AST ALP LDH GGT GST

Control (A) 4.46 ± 0.05b 5.16 ± 0.18b 0.61 ± 0.01a 0.96 ± 0.01a 0.79 ± 0.01a 0.49 ± 0.08b

ALC (B) 5.37 ± 0.26c 6.92 ± 0.38c 16.92 ± 0.05e 7.20 ± 0.03c 9.14 ± 0.02 c 0.79 ± 0.01c

ALC + 125 mg A. V (C) 2.41 ± 0.08a 5.37 ± 0.31b 13.86 ± 0.35d 3.00 ± 0.03b 3.71 ± 0.03b 0.35 ± 0.03b

ALC + 250 mg A. V (D) 3.46 ± 0.13bc 4.81 ± 0.09b 7.26 ± 0.58c 1.44 ± 0.09s 0.64 ± 0.14s 0.44 ± 0.07b

125 mg A. V (E) 1.69 ± 0.10a 1.97 ± 0.13a 0.45 ± 0.01a 0.72 ± 0.22a 0.66 ± 0.01a 0.42 ± 0.01b

250 mg A. V (F) 2.5 ± 0.37b 2.55 ± 0.01a 1.51 ± 0.03b 1.10 ± 0.08a 0.34 ± 0.04a 0.18 ± 0.00a

These data are expressed as the mean ± SEM (n = 5); Values with different superscript letters along the column for each parameter 
differed significantly (P < 0.05); ALC + 125 mg A. V—alcohol + 125 mg.kg–1 body weight Aloe vera; ALC + 250 mg A. V—alcohol + 250 mg.kg–1 body weight 

Aloe vera; 125 mg A.V—125 mg.kg–1 body weight Aloe vera; 250 mg A. V—250 mg.kg–1 body weight Aloe vera

Table 3. Effects of Aloe vera gel extract on tissue damaged enzyme markers 
in the kidney of alcohol intoxicated male albino rats

Parameter
Kidney (U.mg–1 protein)

ALT AST ALP LDH GGT GST

Control (A) 5.97 ± 0.15b 4.35 ± 0.19a 4.36 ± 0.41b 3.68 ± 1.15a 2.40 ± 0.22ab 0.17 ± 0.00a

ALC (B) 2.42 ± 0.06a 18.75± 0.35a 1.30 ± 0.12a 28.04 ± 1.84d 2.21 ± 0.02b 0.58 ± 0.00b

ALC. + 125 mg A. V (C) 6.06 ± 0.44b 13.19 ± 0.27bc 1.41 ± 0.09a 15.32 ± 0.95bc 2.75 ± 0.08c 0.17 ± 0.02a

ALC. + 250 mg A. V (D) 6.80 ± 0.44bc 12.68 ± 0.65b 2.09 ± 0.32a 11.06 ± 2.94ab 2.50 ± 0.14ab 0.56 ± 0.03b

125 mg A. V (E) 7.61 ± 0.59cd 14.18 ± 0.49c 2.82 ± 0.21ab 23.45 ± 0.80cd 1.23 ± 0.04a 0.23 ± 0.01a

250 mg A. V (F) 8.11 ± 0.28d 16.38 ± 0.28d 3.41 ± 1.54c 24.12 ± 5.66d 1.53 ± 0.15a 0.37 ± 0.03a

These data are expressed as the mean ± SEM (n = 5). Values with different superscript letters along the column for each parameter differed 
significantly at P < 0.05; ALC + 125 mg A. V—alcohol + 125 mg.kg–1 body weight Aloe vera; ALC + 250 mg A. V—alcohol + 250 mg.kg–1 body weight 

Aloe vera; 125 mg A. V—125 mg.kg–1 body weight Aloe vera; 250 mg A. V—250 mg.kg–1 body weight Aloe vera

Table 4. Effects of Aloe vera gel extract on the specific activities of GGT, ALP, GST 
and LDH in the stomach of alcohol intoxicated rats

Parameter
Stomach (U.mg–1 protein)

GGT ALP GST LDH

Control (A) 6.93 ± 0.67d 80.82 ± 0.65e  1.50 ± 0.12a 9.11 ± 0.43d

ALC (B) 9.06 ± 0.32e 176.74 ± 0.01f 2.90 ± 0.49b 12.96 ± 0.01e

ALC + 125 mg A. V (C) 7.74 ± 0.73d 52.93 ± 0.74c 1.60 ± 0.01a 2.13 ± 0.02a

ALC + 250 mg A. V (D) 4.09 ± 0.21c 55.65 ± 0.22d 1.21 ± 0.06a 2.59 ± 0.01b

125 mg A. V (E) 1.58 ± 0.55a 22.55 ± 0.68a 1.44 ± 0.14a 3.37 ± 0.20c

250 mg A. V (F) 2.49 ± 0.2b 40.79 ± 1.22b 1.13 ± 0.07a 3.68 ± 0.02c

These data are expressed as the mean ± SEM (n = 5). Values with different superscript letters along the column for each parameter
are significantly different at P < 0.05; ALC + 125 mg A. V—alcohol + 125 mg.kg–1 body weight Aloe vera; ALC + 250 mg A. V—alcohol + 250 mg.kg–1 body 

weight Aloe vera; 125 mg A. V—125 mg.kg–1 body weight Aloe vera; 250 mg A.V —250 mg.kg–1 body weight Aloe vera
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and LDH were reduced to a comparable level to the normal 
control (P < 0.05). No significant effect was observed in 
the specific activities of GST following the treatment with 
125 mg and 250 mg.kg–1 body weight Aloe vera gel extract 
when compared to group A.

The effects of Aloe vera gel extract on serum: bilirubin, 
urea, uric acid, albumin and creatinine levels in alcohol in-
toxicated rat are depicted in Table  5. The administration 
of alcohol resulted in a significant increase in serum: bili-
rubin, uric acid, urea and creatinine concentrations, while 
a significant (P < 0.05) decrease was observed in the albu-
min level when compared to group A. Co-treatment with 
Aloe vera gel extract (groups C and D) caused a marked 
decrease when compared to group B with the exception of 
group C albumin concentration. More so, the administra-

tion of Aloe vera gel extract only (groups E and F) showed 
no significant difference in the concentration of creatinine 
when compared with group respectively. 

The effects of Aloe vera gel extract on serum electro-
lytes levels of alcohol intoxicated rats are depicted in Ta-
ble  6. Alcohol ingestion lowered the levels of serum Na+ 
and Mg2+, while a marked increase was observed in K+ level 
in rats when compared to the control group (P < 0.05). No 
significant difference was observed in serum Ca2+ and Cl– 
levels. However, co-treatment with Aloe vera gel extract 
(125 and 250 mg.kg–1 body weight) resulted in a  marked 
increase in the serum Mg2+ and reduced the serum K+ lev-
els as compared to the alcohol treated group (B). The ad-
ministration of 125 mg and 250 mg.kg–1 body weight Aloe 
vera extract only (groups E and F), showed no significant 

Table 6. Effects of Aloe vera gel on serum electrolytes levels of alcohol intoxicated male albino rats

Parameter
Serum electrolytes [mmol.l–1]

Na+ K+ Cl– Mg2+ Ca2+

Control (A) 135.02 ± 0.06bc 4.88 ± 0.42a 91.51 ± 1.67ab 0.68 ± 0.04b 0.34 ± 0.04s

ALC (B) 88.27 ± 0.79a 6.37 ± 0.41c 89.81 ± 1.27a 0.33 ± 0.03a 0.35 ± 0.07a

ALC + 125 mg A. V (C) 120.94 ± 0.09ab 5.88 ± 0.20bc 94.26 ± 1.16ab 0.63 ± 0.04b 0.34 ± 0.04a

ALC + 250 mg A. V (D) 97.45 ± 0.09a 4.73 ± 0.45b 93.56 ± 0.67ab 0.57 ± 0.01b 0.34 ± 0.03a

125 mg A. V (E) 167.61 ± 0.26bb 5.87 ± 0.41bb 90.93 ± 2.14bb 0.63 ± 0.04b 0.34 ± 0.03b

250 mg A. V (F) 175.10 ± 0.34d 5.31 ± 0.28b 95.40 ± 1.67b 0.64 ± 0.03b 0.35 ± 0.05a

These data are expressed as the mean ± SEM (n = 5). Values with different superscript letters along the column for each parameter differ s
ignificantly at P < 0.05; ALC + 125 mg A. V—alcohol + 125 mg.kg–1 body weight Aloe vera; ALC + 250 mg A. V—alcohol + 250 mg.kg–1 body weight 

Aloe vera; 125 mg A.V—125 mg.kg–1 body weight Aloe vera; 250 mg A. V—250 mg.kg–1 body weight Aloe vera

Table 5. Effects of Aloe vera gel extract on serum—tissue damaged markers 
in the serum of alcohol intoxicated male albino rats

Parameter Bilirubin
[µmol.l–1]

Urea
[µmol.l–1]

Uric acid 
[µmol.l–1]

Albumin 
[µmol.l–1]

Creatinine
[mmol.l–1]

Control (A) 11.17 ± 1.12c 1.15 ± 0.10b 0.11 ± 0.01b 2.29 ± 0.11b 99.46 ± 3.21b

ALC (B) 15.54 ± 1.23d 2.58 ± 0.13c 0.15 ± 0.02c 1.62 ± 0.10a 108.2 ± 4.02c

ALC + 125 mg A. V (C) 13.88 ± 1.10bc 1.32 ± 0.11ab 0.12 ± 0.01b 1.70 ± 0.10a 85.74 ± 2.10a

ALC + 250 mg A. V (D) 4.40 ± 0.23a 0.96 ± 0.01a 0.04 ± 0.01a 2.53 ± 0.13b 86.95 ± 2.40s

125 mg A. V (E) 5.18 ± 0.43a 1.17 ± 0.10b 0.08 ± 0.01a 3.33 ± 0.25c 101.4 ± 5.40b

250 mg A. V (F) 8.78 ± 0.55b 1.46 ± 0.14ab 0.10 ± 0.01b 3.79 ± 0.32c 100.2 ± 6.10b

These data are expressed as the mean ± SEM (n = 5). Values with different superscript letters along the column for each parameter differ 
significantly at P < 0.05; ALC + 125 mg A. V—alcohol + 125 mg.kg–1 body weight Aloe vera; ALC + 250 mg A. V—alcohol + 250 mg.kg–1 body weight 

Aloe vera; 125 mg A. V—125 mg.kg–1 body weight Aloe vera; 250 mg A. V—250 mg.kg–1 body weight Aloe vera
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difference in the concentrations of magnesium and calci-
um as compared to control group (A) respectively.

DISCUSSION

The liver and kidney are two important organs which 
play important roles in physiological processes and exces-
sive alcohol consumption damages these organs, and may 
lead to alterations in their metabolic activities [12, 23]. 
Alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), alkaline phosphatase (ALP), gamma glutam-
yl transferase (GGT) and lactate dehydrogenase (LDH) are 
the most sensitive biomarkers directly implicated in the 
extent of tissue damage and toxicity [4, 24, 29, 32]. These 
enzymes are considered as indicators of liver and kid-
ney malfunction and damage [16]. The leakages of these 
marker enzymes out from the necrotic hepatocytes into 
the blood stream in abnormal amounts are diagnostic of 
liver and kidney dysfunctions [4, 9, 20, 24]. More so, glu-
tathione-S-transferase (GST) is an important enzyme that 
plays a crucial role in the detoxification and metabolism of 
many foreign and endobiotic compounds [17, 19].

This study demonstrated that, co-treatment with differ-
ent concentrations (125 mg and 250 mg.kg–1 body weight) 
of Aloe vera gel extract significantly (P < 0.05) restored the 
elevated specific activities of serum: AST, ALT, ALP, LDH, 
GGT and GST, when compared to group administered alco-
hol only (group B). These restorative effects of Aloe vera on 
the specific activities of these tissue damage marker enzymes 
might be due to its hepato-renoprotective activities as re-
ported by  C u i  et al. [8],  H u s s a i n  et al. [16], R a k s h a  
et al. [25] and  S a k a  et al. [28] which enable it to protect 
the liver and kidney against the deleterious effects of alcohol.

The significant decrease (P < 0.05) in the specific activ-
ities of ALT and ALP in the kidney observed in this study 
further supports reports that ethanol causes the leakage of 
the biomarker enzymes into the serum [4, 17]. Whereas, 
the elevated specific activities observed in the stomach 
of these biomarker enzymes might be due to the amount 
and duration of ethanol exposure which might influence 
the results as observed. The significant increase in the spe-
cific activities of the tissues (liver, kidney and stomach) 
GST might be the response of the enzyme to detoxify the 
toxic metabolites produced by alcohol [17]. The reduction 
observed in the specific activities of kidney and stomach 

GST as a result of Aloe vera gel co-administration, may be 
attributed to the anti-toxicity properties of bioactive sub-
stances in the extract which enable it to restore the tissues 
from the debilitating effects of alcohol.

Serum albumin is produced in the liver and it is the 
most abundant blood plasma protein which plays a  key 
role in the transport of hormones, anaesthetics, endoge-
nous ligands and free fatty acid [10], whereas, bilirubin is 
a breakdown product of haeme [31]. Both are recommend-
ed for the assessment of hepatobiliary injury in preclinical 
studies and are useful clinical clues to the severity of hepat-
ic necrosis [31]. Creatinine is a waste product of creatine 
phosphate by muscle metabolism, while urea and uric acid 
which are excreted in urine are the breakdown products 
of protein and purine metabolism respectively [16]. The 
observed concentrations of serum bilirubin, creatinine, 
urea, uric acid as well as albumin in this study are con-
sistent with previous reports [3, 31] that alcohol ingestion 
causes the accumulation of bilirubin, creatinine, urea, uric 
acid and decrease in albumin concentration in the serum. 
Co-treatment with 125 mg and 250 mg.kg–1 body weight 
Aloe vera gel however, significantly increased the serum 
albumin concentration and decreased the serum levels of 
bilirubin, creatinine, urea and uric acid to a  comparable 
level to that of the controls. Modulations of serum biliru-
bin and albumin by Aloe vera gel extract might be due to 
the enhancement of the activity of the microsomal enzyme 
UDP-glucuronyl transferase (UDPGT), which is responsi-
ble for the conjugation reaction and thus controls hyperbil-
irubinaemia [31]. 

Hypomagnesaemia is the most common electrolyte 
disturbance in alcoholics and the mechanisms for develop-
ment of hypomagnesemia in alcoholism include: increased 
transfer of magnesium from extracellular to intracellular 
fluid [1, 12]. This is usually due to respiratory alkalosis 
and increased magnesium excretion which may occur in 
hypophosphatemia that causes reduced magnesium reab-
sorption at the loop of Henle and the distal tubules [1]. The 
serum sodium (Na+) level is determined by the balance of 
fluid in relation to the availability of sodium in the system 
[12]. Hyponatremia does not only constitute a  biochem-
ical abnormality but also has clinical consequences [12]. 
Normally the kidneys are a major route of potassium ion 
(K+) excretion and serve as an important site of potassium 
regulation [6]. Alcohol consumption historically has been 
found to reduce the amount of potassium excreted by the 
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kidneys [6]. The levels of potassium, like those of sodium, 
also can affect the way the kidneys handle fluid elimina-
tion or retention and its depletion has been proposed to 
exacerbate hyponatremia [11]. Chloride as a major anion 
is important in the maintenance of the cation/anion bal-
ance between the intracellular and extracellular fluids and 
is also essential to the control of proper hydration, osmotic 
pressure and acid/base equilibrium [7]. The observed sig-
nificant (P < 0.05) hypomagnesemia, hyponatremia and 
hyperkalemia ensued after alcohol administration in this 
study, were completely reversed back to normal following 
co-treatment with Aloe vera gel. The modulatory effect of 
this extract on the serum Na+ level is consistent with the 
study of  S a k a  et al. [28] where Aloe vera gel extract ele-
vated the serum Na+ level in rats. Although, to the best of 
our knowledge, little or no report is known of the amelio-
rative effect of Aloe vera gel on alcohol induced hypomag-
nesemia.  R a k s h a  et al. [25] recognized the presence 
of Mg2+ in the Aloe vera gel extract as part of its phyto-
chemical screening and this might be responsible for the 
reversal of hypomagnesemia. Moreover, the general restor-
ative effects of the extract on alcohol induced electrolytes 
imbalances could be attributed to the bioactive substances 
present in the polysaccharides of the extract. These bioac-
tive components are said to be responsible for Aloe vera gel 
therapeutic effects and could account for its modulatory 
ability to ameliorate electrolytes disturbances [4, 7].

CONCLUSIONS

This study demonstrated that Aloe vera gel (250 mg.kg–1 
body weight) could alleviate alcohol induced liver and kid-
ney injury by decreasing the level of bilirubin, uric acid 
and urea and increasing the albumin level as well as lower 
the elevated marker enzymes and modulate the electrolytes 
disturbances. It is therefore suggested that Aloe vera gel 
could be used as part of decoction in the management of 
alcohol induced liver and kidney dysfunction.
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