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ABSTRACT

There are folkloric claims that Aloe vera has many pharmacological properties which have not
been conclusively investigated. The aim of the study is to investigate the protective/toxic effects of
chronic administration of Aloe vera gel extract on the haemostasis, haematology and renal
handling of electrolytes, urea and creatinine in Wistar rats. The experimental animals were
grouped into four: group 1(control) received vehicle and the test groups (2,3,4) received different
doses of the extract (200, 300, and 500mg bwt/day ) respectively for 21 days. The bleeding time
significantly decreased as the concentration of the extract increased while the clotting time
increased relative to the control (P<0.05). The packed cell volume was only significantly decreased
in group four (P<0.05) while the control group had a higher white blood cell count compared to the
test groups (P>0.05). The serum electrolytes, urea and creatinine were not altered significantly
(P>0.05). From the results of this study, it can be concluded that the chronic administration of Aloe
vera gel did not disrupt the renal function of the wistar rats.
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INTRODUCTION

Aloe vera (Liliaceae) is a perennial cactus like plant. The leaves are fleshy, spiny and filled with

viscous gel *2. Aloe barbadensis is the commonest Aloes referred to as Aloe vera % . The latex
yellow juice and the gel are the two products obtained from the leaves °. The gel is majorly made
up of water while the other components have been reported *°. The Aloe vera plant has been
employed for medicinal purposes over the centuries with more than 75 active components
identified from the gel but the therapeutic effects have not been adequately correlated with the
individual constituent °.

The plant has commercial values ranging from health care to cosmetic products which have
elicited research on its active components as well as their biological properties . As different
groups of chemicals are contained in Aloe vera, it has exhibited different pharmaceutical
activities?. The reported pharmacological potentials of the plant include abortifacient’,
antimutagenic?, antidiabetic*, antimicrobial'?, antifungal®, antiviral **, anti-inflammatory *° anti-
ulcer®®, anxiolytic'’, antioxidant'®, as well as hepatoprotective activity™.

Despite the acclaimed folkloric use of the plant, the effect of the chronic administration of the gel
on haematological, haemostasis and electrolyte parameters have not been conclusively
investigated. The present study is a complementary study aimed at investigating the protective or
toxic effects of chronic administration of Aloe vera gel extract on the haemostasis, haematology
and renal handling of electrolytes, urea and creatinine in Wistar rats.

MATERIALS AND METHOD

Collection and identification of plant material.

Fresh leaves of Aloe vera (A. vera) were obtained from a garden in Agulu village Anaocha,
Anambra State, Nigeria. The leaves were identified at the herbarium section of the Department of
Botany, Nnamdi Azikiwe University Awka, as Aloe vera barbendensis Miller.

Extract preparation.

The fresh leaves of A. vera with length between 30 and 50cm were used for the aqueous gel
extraction. They were washed with distilled water to remove dirt and exudate from their surfaces.
The epidermis was carefully separated from the parenchyma by a scalpel-shaped knife. The lower
one inch of the leaf base and the tapering 2-4 inch of the leaf top and the spines around the leaves
were removed using a neat knife. Then the knife was introduced into the mucilage layer below the
green rind and the mucilage was collected into a sterilized beaker with the help of a spatula. The

gel extract was blended in a Warring commercial blender for 30 minutes for proper
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homogenization. The blended gel was filtered through a Whartman filter paper and stored at 0°C in
a refrigerator till use. This method was as described by Femenia et al. %°.

Animals and treatment

A total of twenty eight laboratory male Wistar albino rats weighing between 140-180g and aged 7
weeks were used in the study. They were kept in animal cages for two weeks to acclimatize in the
animal house of the Faculty of Basic Medical Sciences Nnamdi Azikiwe University Nnewi
Campus, Nigeria. They were allowed free access to water and food ad libitum. The protocol for the
experiment was approved by the Faculty of Basic Medical Sciences Experimental Ethics
Committee in line with the guideline of the National Institute of Health (NIH). The experimental
animals were randomly distributed into four groups of seven rats each. The animals in group A
were placed on normal rat feed and served as control while the animals in groups B, C, and D were
orally administered with 200, 350 and 500mg/kg/bwt of extract respectively. The experiment
lasted for 21 days.

Collection of samples

Overnight prior to sample collection, the animals were starved of food. Blood were collected from
the ocular median-cantus vein of the rats with the aid of capillary tubes, transferred to test tubes,
allowed to clot and subsequently centrifuged to obtain the serum component used for biochemical
analysis.

Determination of the bleeding time

Bleeding time was performed prior to the sacrifice of the animals. The bleeding time was as
reported by Zoja et al. 2! and Aurora et al. ?*. The tail of the rats were warmed for one minute in
water at about 40°C and then dried. A small incision was made in the middle of the tail with a
scalpel. Bleeding time started when the first drop of blood touched the circular filter paper. The
bleeding from the cut was cleansed every 15 seconds intervals to determine the time of arrest.
Determination of the clotting time

The clotting time was determined using the Lee-White method as adopted by Ochei and Kolhalktar
23.

Determination of haematological parameters

The red blood cell (RBC) count (million /mm®) and white blood cell (WBC) count (thousand/mm?®)
were estimated according to Dacie and Lewis®.

Haematocrit value (Hct) or packed cell volume (PCV) was estimated by using microhaematocrit
method as described by Alexander and Griffiths .

Biochemical parameters
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The serum electrolytes were assayed based on ion exchange selective electrode principle using ISE
4000 SFRI auto analyser (France). The serum urea and creatinine concentrations were analysed
using Roche/Hitachi 917 automatic analyser CAN 700 (Roche Diagnostic-Indianapolis).
Statistical analysis

All results are expressed as mean + SD. The data were analysed by one-way analysis of variance
(ANOVA) followed by Fischers LSD post- hoc test using SPSS version 20 software (SPSS Inc.
Chicago, IL, USA). Statistical significance was considered at P<0.05.

RESULTS AND DISCUSSION

The results of the bleeding and clothing time are presented in table 1. The results show a decrease
in the bleeding time as the concentration of the extract is increased. However, the decrease in
bleeding time was statistically significant in groups 3 and 4 compared to the control group
(p<0.05). The clotting time increased as the concentration of the extract increased. As indicated on
the bleeding time result, the clotting time of group 3 and 4 significantly increased compared to the
control group (p<0.05). The effect of the gel extract on the haematological parameters is
represented in Table 2. From the results, there was a decrease on the PCV as the concentration of
the extract was increased. The PCV was only significantly decreased in group 4 relative to the
control (p<0.05). The control group (group 1) had a higher value of white blood cells compared to
the test groups. The results showed that only the test group 4 had a significantly lower white blood
cell count relative to group 1 (p<0.05) indicating a downturn in the extract negative impact on the
white blood cell count. There was a progressive increase in the platelet count but these increase
were not significant (p>0.05). The effect of the extract on the serum electrolytes and renal
parameters is shown in table 3. The aqueous A. vera gel extract did not significantly alter any of
the serum electrolytes concentrations. Also, the marginal increases in the mean serum creatinine
and urea concentrations were not statistically significant (p>0.05).

Table 1: The effect of Aloe vera gel extract on the bleeding and clotting time.

Group. Bleeding time (Seconds)  Clotting time (Seconds)

1 306.60 +27.67 91.00+ 05.08
2 268.00+ 09.30 98.60 +03.38
3 213.00+ 05.61* 161.60 +15.16*
4 183.00 +11.02* 220.80 +21.87*

Results are mean = SEM of triple determinations. Values with superscript in a column are
statistically significant to the control (p<0.05).

Table 2: The effect of Aloe vera gel extract on haematological parameters.

Group Packed cell volume White blood cell count Platelet count
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(% ) (x 10°/ul) (x 10%pl )
1 38.40+ 0.92 8.18+ 0.86 95.20+ 11.75
2 35.25 +1.88 5.00+ 2.00 123.75+ 08.57
3 36.20 +3.23 5.18 +1.33 106.20+ 08.61
4 27.20 +3.97* 3.16 +0.87* 126.80+ 16.40

Results are mean £ SEM of triple determinations. Values with superscript in a column are
statistically significant to the control (p<0.05).

Table 3: The effect of Aloe vera gel extract on the serum electrolytes and some renal indices.

Group Na® K'(mEg/L) CI(mEg/L) HCO73 Urea Creatinine
(mEq/L) (mEqg/L) (mEqg/L) (mEqg/L)

1 139.60+£1.32 4.00£ 0.07 101.00£1.30 16.00+1.00 4.46 £+0.48 52.60+ 3.07

2 140.00+£0.94 4.14 £0.05 100.42+0.74 17.00+1.00 4.50+0.28 50.60+2.15

3 140.00£2.65 4.46% 0.30 101.20£2.35 16.80+1.88 4.52+0.13 53.80+ 3.83

4 143.00£0.89 4.96+ 0.50* 104.00+0.54 17.60+2.27 5.20+0.49 61.60+ 8.33
Results are mean + SEM of triple determinations. Values with superscript in a column are

statistically significant to the control (p<0.05).
DISCUSSION

Coagulation is an important part of haemostasis. Disorders of coagulation can lead to an increased
risk of bleeding or obstructive clotting %°. Haemostasis involves the spontaneous arrest of bleeding
from damaged blood vessels necessary for initiation of tissue repair processes and prevention of

tissue death as a result of haemorrhage #?%.

Haemostasis occurs in four stages thus:
vasoconstriction, platelet response, blood coagulation while the fourth stage is when the clot is
dissolved following repair of the blood vessel ?°. Because haemostasis is a lifesaving mechanism it
is important to search for medicinal plants that facilitate this process.

The results from this study showed that the A. vera gel exhibited haemostatic potential by decrease
in the mean bleeding time with groups 3 and 4 rats being statistically significant to the control
(P<0.05). The bleeding time is one of the indices of measuring blood coagulation and is used to
study the vascular and platelet responses associated with haemostasis 2°*°. The significant decrease
in the bleeding time as shown in this study is an indication that the A. vera gel has a positive effect
on haemostasis probably by acting on the integrity of the blood vessel or involvement of platelets
forming the haemostatic plug or both. The extract may have inhibited the formation of
prostaglandin by the vessel walls during injury. The release of prostaglandins at the site of injury
are responsible for vessel relaxation that leads to increase in bleeding time 22!, Previous reports
have suggested that the polysaccharides in A. vera gel have therapeutic properties such as
immunostimulation, anti-inflammatory effects, wound healing and promotion of radiation damage

repair®***,
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The clotting time measures the intrinsic pathways of blood coagulation and is indicative of the
functions of clotting factors I, 11,V,VII1,1X and XI1 2. Previous reports on the effect of Aloe vera
gel on clotting and bleeding time are scarce. The results in this study on clotting time is in line
with that of Dapper et al.* that reported that treatment with aloe vera extract increased the

. 28 showed that

clotting time significantly in dose dependent manner. The report of Weremfo et a
the stem juice of M. paradisiaca exhibited haemostatic effect by reducing clotting time. The
significant increase in the clotting time seen in this study may be an indication that there was a
decrease in one or more of the clotting factors involved in the intrinsic pathway. The report of
Esua and Rauwald® suggests that if A. vera gel is tested in a wound healing experiment and it
contains high amount of veracylglucan B and is perhaps also contaminated with anthraquinones
from the exudate, it will most probably result in retardation of wound healing. Also the report
indicated that if the gel was obtained from a plant with higher concentrations of veracylglucan C, it
would probably end in a positive wound healing effect®. The plant has been previously reported to
improve pain management by inhibiting the production of bradykinin and thromboxane and to
enhance blood coagulation through vasodilator effect >%. Different studies have explained the
haemostatic effect of A. vera gel on wound and burns by different mechanisms such as enhancing
the production of a wound-healing advancement factor®®, enhancing the collagen matrix of wounds
%7 enhancement of early epithelisation of burn wounds*®, among other mechanisms 3. It is not
clear how the reported effects of A. vera on bleeding and clotting time on this study could
contribute to its effect in enhancing wound healing process.

The haematological indices of blood provide useful information for the diagnosis of different
blood diseases. A profoundly decreased values of the these indices could point to different forms
of anaemia caused by loss of blood through haemorrhage, bone marrow defects, iron and vitamin
B12 deficiency etc *. The haematological indices indicate a reduction in the mean serum
concentrations as the concentration of the gel extract is increased except for the platelets values
which increased. The mean PCV and WBC was only significantly decreased (P<0.05) at
500mg/kg/bwt of the extract administration. This decrease in the mean PCV values are in contrast
to the results of lji et al.? that reported A. vera gel slightly increased the PCV and WBC count in

wistar abino rats. The results of Ahmed et al. %?

showed that the administration of the A. vera juice
to rabbits concurrently with malathion decreased the percentage of increase in WBC counts shown
in malathion treated rabbits. The increase in the platelet count was in agreement with the report of

lji et al.?. Because of the absence of any significant changes in the blood haematology as shown in
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this study, it can be inferred that the gel extract has no deleterious effect on the haematological
system.
The results from this study demonstrated that the A. vera gel treatment did not induce significant
electrolyte imbalance in the experimental rats. Some previous studies have reported electrolyte
imbalance ****. This study reported non- significant increase in the sodium levels while Saka et
al.* reported a significant decrease in the sodium levels. The plasma levels of urea and creatinine
could be a useful tool for renal toxicity and renal function test *. This study reported a marginal
non-significant increase in the mean serum urea and creatinine levels in the test groups. The report
of lji et al. 2 is in line with the results from this study were there is no significant changes in the
urea and creatinine levels. It should be noted from this study that the administration of the gel at
500mg/kg/bwt was the only concentration that induced significant effect on some of the studied
parameters. Our results showed that the A. vera gel extract did not induce nephrotoxic effects seen
on the urea, creatinine and electrolytes levels. The study of Saka et al.** reported a significant
increase in the creatinine level of test groups relative to the control in line with the study of Avila
et al.*® that reported cytotoxic effect of aloe.
CONCLUSION
The differences in the plant composition due to geographic area, gel extraction procedure adopted
may have contributed in some of the differences obtained from this study and other reports. The
results from this study indicate that the chronic administration of Aloe vera gel did not disrupt the
renal function of the wistar rats.
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