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ABSTRACT
Objective: To compare the dose dependent effect of chloroform extract of aloe
vera gel on sodium and water retention in rats with indomethacin and control.
Methodology: This randomized controlled trial was conducted at Post Graduate Medical Institute, Lahore in which thirty male Sprague Dawley rats were
divided in to five groups. First group was control (CTL), second was given indomethacin 3 mg/kg (INDO) while groups AVL, AVM, and AVH were given 200,
400 and 800 mg/kg doses of Aloe vera gel extract orally for a period of 28 days.
Body weight, blood haematocrit level, total sodium excretion and serum sodium and potassium concentrations were measured. SPSS version 17 was used
for data analysis.
Results: Comparison of treatment groups with control at end of study showed
significant weight gain in group INDO and AVH (p value <0.001). INDO and
AVH groups also showed a significant decrease in total sodium excretion (p value 0.001 and 0.015). The mean haematocrit decreased insignificantly in groups
INDO and AVH, while serum sodium level increased insignificantly in group
INDO. Highest serum potassium level was observed in group INDO (p value
0.001) and the lowest was found in group AVH but difference was not significant as compared to control.
Conclusion: High dose of aloe vera gel extract causes significant sodium and
water retention in healthy rats, which was still less than that of indomethacin.
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INTRODUCTION
Herbal medicine is often regarded as unregulated
treatment because plant material contains numerous
chemical ingredients, some of which have unidentified
actions. So it is difficult to fix the exact dose of herbal medicine for particular ailments. Moreover the plant
extract by one method shows different therapeutic and
toxic effect when compared to that prepared by another method1. In spite of all that still 75-80% of the world
population especially of developing countries relies on
herbal medicine for primary health care and the use of
herbal remedies exceeds two to three times more as
compared to conventional medicine because of people belief that they are natural, safe, easily available,
acceptable, afford able and reliable2. Hence the safety
and standardization of herbal medicine requires both
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pre-clinical and clinical evaluation of toxicity and post
marketing pharmacovigilance3.
Non-steroidal anti-inflammatory drugs (NSAIDs) are
widely prescribed and used over the counter by a significant number of people because of their success in treating acute and chronic painful inflammatory conditions.
However, these medicines are expected to have various
side effects which may be serious and life threatening4.
NSAIDs are associated with a relatively high incidence
of dose dependent adverse effects which include renal,
gastro-intestinal and cardio-vascular toxicities. NSAIDS
are also associated with hyperkalemia, sodium & fluid retention, edema and hypertension5,6. Considering
these multiple adverse effects there is need for a trial
herbal medicine like aloe vera because of its analgesic
and ant-inflammatory properties similar as NSAIDS7.
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In our previous study we showed that low dose
(200mg/kg body weight) of Aloe vera extract did not
cause any significant sodium and water retention in
healthy rats and was considered to be safe8, but one
study showed that excess dosage of aloe vera may
cause electrolyte imbalance, including low potassium
level9. Low serum potassium level can lead to cardiac
arrhythmias and muscle weakness.
The problem addressed by the present study is
whether aloe vera produces a similar effect like that of
NSAIDs regarding electrolyte imbalance in the body
and to resolve the controversies about aloe vera dose
by using aloe vera extract up to a dose of 800mg/kg.
This study was done to study the effect of aloe vera
when given in higher doses especially on sodium and
water retention in the body and comparing with that of
indomethacin effect. The results would help in considering the safety of this useful herbal medicine as well as
determining the exact dosage that does not cause any
serious side effects like that caused by popular NSAIDs.
Not just the patients but also the health professionals
are going to benefit from the results of this research
as there is a need to combine the effectiveness of both
complementary as well as traditional allopathic medicine to contribute positively to better healthcare in the
future. Since aloe vera is a popular ingredient in many
home remedies for inflammation, wound healing and
other common ailments, the patients need to be aware
of its safety.

METHODOLOGY
Adult healthy male Sprague Dawley rats of 7-8
weeks age, weighing 252-271g were purchased from
National Institute of Health (NIH), Islamabad. They were
kept at 22⁰C – 24⁰C with natural light-dark cycle and
given standard rat chow obtained from NIH and mineral water (Nestle) after estimation of sodium concentration10. After one week period of acclimatization they
were divided into five groups each containing six rats.
The first group served as control (CTL) was given 0.5ml
of distilled water, second group (INDO) was given indomethacin 3mg/kg while third (AVL), fourth group (AVM)
and fifth (AVH) were given aloe vera gel extract 200mg/
kg, 400 and 800 respectively. Doses were given orally by
gavage as a single morning dose.
The chloroform extract of aloe vera gel was prepared
as described previously8. Gummy crude extract weighing 65 g was obtained from 65 kg of mucilaginous gel.
Dose of aloe vera gel extract for each rat was weighed
individually and dissolved in 0.5ml of distilled water at
time of administration. Indomethacin solution was prepared by dissolving 25 mg of the drug in 8.33 ml of distilled water (3 mg were present in 1 ml). At time of administration it was diluted, such that each rat received
0.5 ml solution.
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Each group was labeled and kept in separate cage
during a study period of twenty-eight days. Weight of
rats was measured every week on digital weighing scale
to adjust the dose. On day 0, 14 and 28 urine, feces and
blood samples were collected. Urine and feces samples
were collected for 24 hour by keeping rats in individual
cages. Urine volume was measured, feces were weighed,
their sodium concentrations were measured and total
sodium excretion calculated. Blood sample was collected by cardiac puncture11 and divided into two portions
for estimation of haematocrit by hematology analyzer
(NIHON-KOHDEN) and separation of serum for estimation of sodium and potassium concentration by flame
photometry. No visible adverse effects of aloe vera were
noted in all study groups and tolerability profile of drug
was quite good. All rats completed the study and were
analyzed in their allocated group. There was no mortality reported in any of the group.
All the grouped data were statistically evaluated with
a computer software program (SPSS, Science, Chicago,
USA/version 17). Data was expressed as mean ± SD.
Student’s t-test (paired) was used for comparison between different times in each group. One-way analysis
of variance (ANOVA) was used with post hoc Tukey’s
test to assess the effect of different doses of aloe vera
gel extract and indomethacin on electrolytes and water
retention. The level of significance was set at p <0.05.

RESULTS
The results showed increased body weight in all
groups over time with p values ≤0.01. At the end of
study period, mean body weight was significantly higher in INDO and AVH group as compared to CTL, AVL
and AVM with p value 0.001. Group INDO showed the
highest weight gain with significant difference from
AVH having p value 0.004 (figure1).
Total sodium excretion increased in CTL group while
group INDO showed a significant decrease from day 0
to 14 and from day 0 to 28 with p values 0.036 and
0.001 respectively. In all other groups, there was no significant change recorded over time. Total sodium excretion was significantly low in group INDO at day 14 as
compared to CTL and at day 28 as compared to group
CTL, AVL and AVM. It was low in group AVH as compared to group CTL at day 28 only (figure 2).
The hematocrit decreased significantly in group
INDO from day 0 to 14, from day 0 to 28 and from day
14 to 28 with p values 0.003, <0.001 and 0.004 respectively. In group AVH, the decrease was significant from
day 0 to 14, from day 0 to 28, and from day 14 to 28
with p values 0.026, 0.007 and 0.007 respectively. In all
other groups there was no significant change recorded
over time in the value of hematocrit. Difference between
groups was not significant at end of study (figure 3).
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Serum sodium level increased significantly in group
INDO from day 0 to 14, from day 0 to 28 and from day
14 to 28 with p values 0.009, 0.004 and 0.015 respectively. There was no significant change recorded over time
for other groups. Difference between groups was not
significant at end of study (figure 4).
The potassium level increased significantly in group
INDO over time from day 0 to 14, from day 0 to 28,
and from day 14 to 28 with p values 0.010, <0.001 and

<0.001 respectively. In group AVH, the decrease was
significant from day 0 to 28 and from day 14 to 28 with
p values 0.001 and 0.045 respectively. There was no significant change recorded over time for all other groups.
Group AVH had lowest serum potassium level at day
28 but difference was not significant from group CTL,
AVL and AVM. Group INDO had highest serum potassium level at day 28 and difference was significant from
group CTL, AVL, AVM and AVH (figure 5).

Figure 1: Effect of Aloe vera gel extract on body
weight (mean ±SE) of healthy rats (n=6)

Figure 2: Effect of Aloe vera gel extract on total sodium
excretion (mean ±SE) of healthy rats (n=6)
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Figure 3: Effect of Aloe vera gel extract on haematocrit
(mean ±SE) of healthy rats (n=6)

Figure 4: Comparison of serum sodium among all study
groups; results are expressed as mean ±SE (n=6)

Figure 5: Comparison of serum potassium among all study
groups; results are expressed as mean ±SE (n=6)
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DISCUSSION
Our previous study using chloroform extract of aloe
vera gel in a dose of 200 mg/ kg in healthy rats revealed
no significant effect on sodium and water retention except slight fall in blood hematocrit and increase in serum sodium concentration8, which indicated for further
research using higher doses of extract. In this study 200,
400 and 800 mg/kg doses of extract were used. Aloe
vera extract has been used in 100-600 mg/kg dose in
rat models of different diseases7,12,13. Indomethacin, the
most potent inhibitor of prostaglandin synthesis and
causing more fluid retention was used for comparison14.
The results of present study showed significant increase in body weight, decrease in total sodium excretion and insignificant decrease in hematocrit with high
(800 mg/kg) dose of chloroform extract of aloe vera gel
as compared to control, but less than that of indomethacin. Administration of stabilized aloe vera gel for 14
days did not produce any effect on body weight of male
or female mice as compared to controls15. A study on
healthy boys of 8-13 year old, receiving 100 ml of aloe
vera juice twice daily for 7 days, demonstrated no effect
on urine sodium excretion16 but significant decrease in
serum sodium concentration was exhibited with aloe
vera juice in a quantity of 1 ml daily for 28 days in a
study on healthy Sprague Dawley rats17. Mechanism
of fluid retention by NSAIDs is by renal COX-2 inhibition18. Aloe vera gel produces anti-inflammatory activity through multiple mechanisms, COX inhibition being
one of them19,20.
Indomethacin-treated group exhibited the highest
level of serum potassium concentration at the end of
the experiment. This parameter was found to be the
lowest in the group that received Aloe vera extract 800
mg/kg but difference from control was not statistically
significant. Another study also demonstrated insignificant decrease in serum potassium level with aloe vera
juice in rats17. Hyperkalemia with NSAIDs is due to reduced potassium excretion possibly because inhibition
of prostaglandin synthesis results in decreased renin secretion, which in turn reduces the level of aldosterone in
blood21. Secondly, less sodium is available for exchange
with potassium in cortical collecting duct (CCD). On the
other hand, aloe vera reduced the level of potassium in
blood. One possible explanation may be its aldosterone
like action. As aldosterone is responsible for regulating
total body potassium homeostasis, an increase in its
production causes renal potassium loss through CCD
principal cell potassium secretion. In this study high
dose of aloe vera extract caused low serum potassium
and it also caused some fluid retention and decreased
sodium excretion, which resembles the effect of aldosterone. Sterols present in aloe vera may be responsible
for this action22.
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In summary, aloe vera extract did not cause sodium
and water retention when given orally in 200 and 400
mg/kg doses however it had some fluid retaining activity when given in 800 mg/kg dose to healthy rats but still
less than that of indomethacin. Effect on serum potassium concentration was insignificant reduction, which is
opposite to that of indomethacin. The effect of different
doses of aloe vera on heart failure and hypertension has
not been studied in the present research, which may be
seen as a weakness of the study. Aloe vera may possibly make the condition worse by causing sodium and
water retention. For future studies, it is recommended
that aloe vera be tried as a therapeutic agent for inflammatory conditions in smaller doses. The safe dose that
was established through present study should be used
for further research.

CONCLUSION

The results from the present study consider more
than 400 mg/kg oral dose of aloe vera extract as being
unsafe due to mild sodium and water retention. Administration of aloe vera in hypertensive and high risk patients needs to be further investigated.
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