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ABSTRACT
Background and Objective: Non-steroidal anti-inflammatory drugs are popular to treat acute and
chronic inflammatory conditions. These drugs cause salt and fluid retention among other side effects.
Aloe vera is a well – known medicinal plant that reduces inflammation but its effect on salt and fluid retention has not been studied. The objective of the study was to evaluate the effects of chloroform extract
of Aloe vera leaf – gel on sodium and water retention in rats.
Methods: A randomized controlled experimental study was conducted at Post Graduate Medical Institute, Lahore in which twelve adult healthy male Sprague Dawley rats were divided into two groups
each containing six rats. First group served as a control and was given 0.5 ml distilled water while second experimental group was given chloroform extract of Aloe vera gel, 200 mg/kg dissolved in 0.5 ml
distilled water orally by one ml syringe as a single morning dose for a period of 28 days. Body weight,
urine sodium concentration, blood haematocrit and serum sodium and potassium concentrations were
measured on Day 0, 14 and 28.
Results: It was found that Aloe vera extract did not cause significant change in body weight and urine
sodium concentration, caused a slight fall in haematocrit, rise in serum sodium concentration within
normal range and no change in serum potassium concentration.
Conclusion: The present study shows that Aloe vera extract does not cause sodium and water retention
when given orally in 200 mg/kg dose, but needs evaluation by using gradually increasing doses.
Keywords: Aloe vera, Sprague Dawley Rats, Sodium Retention, Water Retention.
INTRODUCTION
The popularity of complementary and alternative medicine (CAM) in contrast to modern or allopathic drugs
cannot be denied. The reasons are the high cost of
most modern drugs, their frustrating side effects and
poor patient compliance particularly in the case of various chronic conditions.1 However, herbal treatments
that are a part of CAM, are not totally safe and also
have their own set of adverse effects2 but still there is
no change in the practice of CAM in different countries
of the world for more than a decade.3 Patient satisfaction has been the main factor in case of complementary
and alternative medicine especially in various chronic
diseases.4 There is a need for standardization of herbal
medicine and validation of safety of popular herbal
products used in many countries.5 In the present study, Aloe vera was chosen as it is widely used herbal
medicine all over the world particularly in Pakistan in
those areas where medical facilities are inadequate,
such as Cholistan and Pothwar.6
The beneficial value of Aloe vera leaf – gel for inflammatory diseases is well – established.7-9 In the
same sense, non-steroidal anti-inflammatory drugs
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(NSAIDs) are very popular in Pakistan and other countries because of their success in treating acute and
chronic inflammatory conditions. However, these medicines have significant adverse effects. NSAIDs are
associated with a relatively high incidence of adverse
renal effects, including salt and fluid retention and hypertension.10-12
A case report shows that Aloe vera gel reduced
joint pain successfully in a patient, but it also caused
gross ankle edema. On the other hand, Aloe vera is being used for the treatment of hypertension in many
parts of the world.13 Looking at contrasting effects of
these studies and observations, there is a need to rule
out the effects of Aloe vera on fluid retention and electrolyte imbalance to validate its safety for oral consumption. Since Aloe vera has been found to be biologically very active with clear demonstration of activities against various pathological conditions,8 it is highly unlikely that the plant does not have any toxic
effects. This study uses established dose of Aloe vera
gel, which shows anti-inflammatory activity, to see its
effect on salt and water retention in healthy rats.
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METHODOLOGY
After approval from ethical committee, study was conducted at Post Graduate Medical Institute, Lahore for
a duration of three months. Healthy male Sprague Dawley rats weighing 230 – 300 g were purchased from
National Institute of Health (NIH), Islamabad. They
were kept in the animal house for a week for acclimatization at constant room temperature (22°C – 24°C)
with natural light-dark cycle and were fed rat chow,
purchased from NIH with known sodium content of
0.11% as determined at P.C.S.I.R laboratories, Lahore.14 Drinking mineral water with known sodium concentration from 7 – 30 mg/L, mean value 18.5 mg/L
was given to the rats adlibitum.
For preparation of chloroform extract of Aloe vera
gel, fresh Aloe vera leaves weighing about 25 kg were
collected from the research field of the Institute of
Agricultural Sciences, Punjab University, Lahore. The
plants were not watered for two days prior to collection of the material. Aloe vera leaves were washed with
tap water, cut longitudinally and thick epidermis was
removed with a sterilized knife. The clear mucilaginous gel (12 kg) was blended using an electric blender.
The blended gel sample was soaked in 12L of chloroform for 48 hours at room temperature. The mixture
was then filtered using a muslin cloth and Whatmann
No.1 filter paper. The filtrate was concentrated at 50°C
in a rotary evaporator at reduced pressure which yielded a gummy crude extract. Water from the crude extract was removed with freeze drier. Dried extract weighed 12 g was transferred into clean and dried air-tight
vials and stored at 4°C.
The rats were divided into two groups of six rats in
each group. The first group was control (CTL) given
0.5 ml distilled water and the second group (AV) was
given Aloe vera gel extract 200 mg/kg.15 Dose of Aloe
vera gel extract for each rat was weighed individually
and dissolved in 0.5 ml of distilled water at time of
administration. Both distilled water and extract were
given orally by one ml syringe as a single morning
dose.

Rats were weighed at start of the study and then
throughout the experiment. Dose of extract was adjusted accordingly. Rats were kept individually in metabolic cages for 24 hours on day 0, then after two weeks
on day 14 and finally on day 28. Urine was collected in
glass container and sodium concentration was measured. After urine collection 1.5 ml blood sample was collected by cardiac puncture, using disposable syringe
with 27 gauge needle,16 out of which 0.5 ml was put
in citrated vacutainers and used for determination of
haematocrit by hematology analyzer (NIHON – KOHDEN) and one ml blood was put in serum vacutainers
and placed at room temperature for 30 minutes. It was
centrifuged at 3000 rpm to separate serum for determination of sodium and potassium concentration which was carried out in Chemical Pathology Laboratory
of PGMI, Lahore by flame photometry.
Statistical Analysis
The grouped data was statistically evaluated with a
computer software program SPSS, version 17. It was
checked for normal distribution by Shapiro – Wilk test
and homogeneity by Levene’s test of equality of variance. Data was expressed as mean ± SD. Student’s ttest (paired) was used for comparison between Day 0,
14 and 28 in either group. The independent sample ttest was applied to compare two groups at different
times. The level of significance was set at p < 0.05.
RESULTS
Table 1 shows mean ± SD of individual parameters and
comparison between two groups. Table 2 reveals comparison between day 0,14 and 28 within groups. The
results show increased body weight in both control and
Aloe vera groups. Increase was significant over time
but difference between two groups was not significant.
Urine sodium concentration fluctuated in both groups.
Over time significant decrease was in AV group from
day 0 – 14 only. Difference between two groups was
not significant.

Table 1: Sodium and water retention profile of animals in control and Aloe vera treated groups at various
times (n = 6)
Parameter

Body Weight (g)
Urine sodium
concentration (mmol/l)
Haematocrit %

Day – 0

Group

Mean ± SD

CTL

263.3 ±

9.5

AV

271.7 ±

5.2

CTL

602.5 ± 162.0

AV

819.2 ± 69.0

CTL

37.5 ±

0.5

AV

36.0 ±

0.6
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Day – 14
p-value
0.46

0.247

0.07

Mean ± SD
270.3 ± 9.6
277 ± 6.7
650.5 ± 119.9
619 ± 95.6
37.7 ± 0.5
36.1 ± 0.6

Day – 28

p-value
0.582

0.841

0.061

Mean ± SD
278.3 ±

8.5

282.5 ±

7.1

510

± 90.5

723.3 ± 104.0
37.8 ±

0.6

35.9 ±

0.6

p-value
0.715

0.153

0.044
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Parameter

Day – 0

Group

Mean ± SD

Serum sodium
concentration (mmol/l)

CTL

143.8 ±

2.5

AV

147.5 ±

3.1

Serum potassium
concentration (mmol/l)

CTL

4.7 ±

0.3

AV

5.3 ±

0.3

Day – 14
p-value
0.383

0.133

Mean ± SD
143.0 ± 1.7
148.7 ± 3.3
4.7 ± 0.4
5.5 ± 0.2

Day – 28

p-value
0.155

0.088

Mean ± SD
139.3 ±

4.2

154.2 ±

1.9

4.7 ±

0.3

5.4 ±

0.2

p-value
0.009

0.067

p-value ≤ 0.05 is significant

Table 2: Comparison of parameters (p-value) among days in each group (n = 6).
Parameter
Body Weight (g)

Urine sodium concentration (mmol/l)

Haematocrit %

Serum sodium concentration (mmol/l)

Serum potassium concentration (mmol/l)

Group

Day 0 – Day 14

Day 14 – Day 28

Day 0 – Day 28

CTL

0.012

0.005

0.002

AV

0.046

0.005

0.004

CTL

0.537

0.074

0.469

AV

0.029

0.174

0.203

CTL

0.268

0.762

0.379

AV

0.677

0.189

0.476

CTL

0.818

0.341

0.308

AV

0.328

0.143

0.048

CTL

0.788

0.908

0.876

AV

0.408

0.296

0.848

p-value ≤ 0.05 is significant

Blood haematocrit remained almost the same in
both groups, with slight fall in AV group at the end of
study. Difference between two groups was significant
at this time. Serum sodium level decreased a little in
control and increased in Aloe vera group. There was
no significant change recorded over time for both groups, except from day 0 – 28 in AV group. Difference
between two groups was also significant on day 28.
Study showed no significant change in serum potassium concentration in both groups.
DISCUSSION
A number of mechanisms are involved in the reduction
of inflammation by Aloe vera. Some of these mechanisms include inhibition of arachidonic acid pathway
as well as inhibition of inflammatory mediators such
as histamine, prostaglandins and serotonin15 due to
presence of anti-inflammatory agents like lectins, Salicyclic acid, acemanan, isoaloeresin D, malic acid acylated carbohydrates, auxins, gibberellins, bradykinases
and superoxie dismutase.17,18 Since a number of compounds and agents found in Aloe vera leaf – gel are
believed to contribute to its anti-inflammatory effects,
the exact dose of Aloe vera containing tolerable amo-
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unt of active ingredients, needs to be investigated.
So far, only a few adverse effects of this medicinal
herb have been reported in literature. Sodium and water retention is not one of them. It has been revealed in
the present study that Aloe vera caused slight fall in
blood haematocrit towards end of study. Serum sodium concentration increased with time in AV group
and it was higher than control group but value was
within normal range.19 This could be due to the fact
that inflammation is controlled by this herb partly through COX inhibition, which decreases prostaglandin
production and causes sodium and water retention. At
dose used in present study, this inhibition was not
significant enough to cause renal effects. In fact, low
doses of this herb have hypotensive effect.20
No research is available for comparison of effect of
Aloe vera gel extract on parameters studied. Oral Aloe
vera has not been tried on humans in a lot of clinical
trials yet, and therefore its safe dose for human consumption is still under investigation. In a randomized
controlled trial which was conducted on type 2 diabetic
hyperlipidemic patients, it was found that Aloe vera in
a dose of 300mg twice daily did not produce any adverse effect and was tolerated well by these patients.21
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Another trial by Langmead et al, has been conducted,
in which hospital out-patients of ulcerative colitis were
given oral Aloe vera gel twice daily for a period of 4
weeks in a dose ranging from 50 – 100 ml. According
to the results of that study, this dose level appeared to
be safe and did not cause any unexpected adverse effects. However, minor cases of abdominal bloating, sore
throat, and pedal edema were reported, which were
not any different from placebo.22
Most of animal experimental studies using Aloe
vera have been conducted on disease models for preventive or therapeutic effect. A study which was conducted on normal rats suggested that the dose of Aloe
vera gel above 200 mg/kg caused fluid accumulation
and weight gain in testis23. In another study Aloe vera
impaired renal handling of electrolytes with subsequent hyponatremia and hypercreatinemia.24 In contrast to this it was found in our study that Aloe vera
extract in a dose of 200 mg/kg neither increased body
weight nor caused electrolyte imbalance.
Anti-inflammatory and analgesic effect of Aloe
vera has been studied in dose dependent manner from
100 mg to 600 mg daily for 7 days16 and 300 mg daily
for 14 days7 without causing any toxicity and major adverse effect in albino rats. Our study lasted for 28 days
and there was no adverse effect and toxicity reported
supporting the results of these studies.
In conclusion, Aloe vera gel extract consumed
orally in 200 mg/kg dose in rats does not cause any
body weight gain or water retention in healthy rats, but
slight fall in blood hematocrit and rise in serum sodium concentration cannot be ignored and further studies using increased doses of Aloe vera gel extract need
to be conducted.
ACKNOWLEDGEMENT
Funding was provided by PGMI and we are thankful to
staff of animal house and Pathology Laboratory for
their support.
Authors’ Contribution
A. Q. A. Designing of experiment, collection of data,
Interpretation of results, drafting of manuscript, made
changes by reviewers for final version. M. H. Literature search, manuscript writing. A. M. Compiling of
data, statistical analysis. S. C. Conceived idea, supervised research.
REFERENCES
1. Jawla S, Gupta AK, Singla R, Gupta V. General awareness and relative popularity of allopathic, ayurvedic and
homeopathic systems. J Chem Pharm Res. 2009; 1 (1):
105-112.
2. Eshun K, He Q. Aloe vera: A valuable ingredient for the
food, pharmaceutical and cosmetic industries – A
review. Crit. Rev Food Sci Nutr. 2004; 44 (2): 91.
3. Harris PE, Cooper KL, Relton C, Thomas KJ. Prevalence
of complementary and alternative medicine (CAM) use
Biomedica Vol. 32, Issue 2, Apr. – Jun., 2016

4.

5.
6.

7.

8.

9.

10.

11.
12.

13.

14.
15.
16.

17.
18.
19.
20.

by general population: a systematic review and update.
Int J Clin Pract Suppl. 2012; 66 (10): 924-939.
Bhalerao MS, Bolshete PM, Swar BD, Bangera TA, Kolhe
VR, Tambe MJ. Use of and satisfaction with complementary and alternative medicine in four chronic diseases: a cross sectional study from India. Natl Med J
India, 2013; 26: 75-8.
Folashade KO, Omoregle EH, Ochogu AP. Standardization of herbal medicine: a review. Int J Biodevers Conserv. 2012; 4 (3): 101-112.
Malik S, Ahmad S, Sadiq A, Alam K, Waris HM, Ahmad
I. A comparative ethno-botanical study of Cholistan (an
arid-area) and Pothwar (asemi arid-area) of Pakistan for
traditional medicines. J Ethnobiol Ethnomed. 2015: 1131.
Ghosh AK, Banerjeea M, Mandalb TK, Mishrab A, Bhowmik MK. A Study on analgesic efficacy and adverse effects of Aloe vera in Wistar rats. Pharmay online, 2011;
1: 1098-1108.
Sahu PK, Giri DD, Singh R, Pandey P, Gupta S, Shrivastava AK, et al. Therapeutic and medicinal uses of Aloe
vera: A Review. J Pharma Pharmacol. 2013; 4: 599610.
Bhattacharjee S, Paul S, Dutta S, Chaudhuri TK. Antiinflammatory and protective properties of Aloe vera leaf
crude gel in carrageenan induced acute inflammatory
rat models. Int J Pharm Pharm Sci. 2014; 6 (9): 368371.
Harirforoosh S, Asghar W, Jamali F. Adverse effect of
non-steroidal anti inflammatory drug: an update of gastrointestinal, cardiovascular and renal complications.
Int J Pharm Pharm Sci., 2013; 16 (5): 821-847.
Grossman E, Messerli FH. Drug-induced hypertension:
An unappreciated cause of secondary hypertension. Am
.J. Med. 2012; 125 (1): 14-22.
Modi CM, Mody SK, Patel HB, Dudhatra GB, Kumar,
Avinash, et al.Toxicopathological overview of analgesics
and anti-inflammatory drugs in animals. J App Pharm.
Sci. 2012; 2 (1): 149-157.
Simplice DK, Tchadjobo T, Michiline AD, Saliou AR,
Kokou A, Koffi K, et al. Ethnobotanical study of medicinal plants used in the management of diabetes mellitus
and hypertension in the central region of Togo. Pharm
Biol. 2011; 49 (12): 1286-1297.
Latimer Jr, G.W. and Horwitz W. eds. Official methods
of analysis, 2005; 18th ed., AOAC International.
Devaraj A and Karpagam T. Evaulation of anti inflammatory activity and analgesic effect of Aloe vera leaf
extract in rats. Intl Res J Pharm. 2011; 2 (3): 103-110.
Diehl KH, Hull R, Morton D, Pfister R, Rabemampianina Y, Smith D, et al. A good practice guide to the administration of substances and removal of blood, including routes and volumes. J. Appl. Toxicol. 2001; 21 (1):
15-23.
Steenkamp V and Stewart MJ. Medicinal applications
and toxicological activities of Aloe products.Pharm.
Biol. 2007:45 (5): 411-420.
Moghaddassi S and Verma SK. Aloe vera their chemical
compositions and applications: A review. Int J Biol Med
Res. 2011; 2 (1): 466-471.
Rat Fan Club. 857 Lindo Lane Chico, CA 95973 (530)
899-0605.
Saleem R, Faizi S, Siddiqui BS, Ahmed M, Hussain SA,

91

ARAIN A.Q., HUSSAIN M., MUNEER A., et al

Qazi A, et al. Hypotensive effect of chemical constituents
from Aloe barbadensis. Planta Med. 2001; 67 (8): 757760.
21. Huseini HF, Kianbakht S, Hajiaghaee R, Dabaghian. FH.
Anti-hyperglycemic and Anti-hypercholesterolemic effects of Aloe vera leaf gel in hyperlipidemic type 2 diabetic
patients: A randomized double-blind placebo-controlled
clinical trial. Planta Med. 2012; 78: 311–316.
22. LangmeadL, Feakins RM, Goldthorpe S, Holt H, Tsironi
E, De Silva A, et al. Randomized, double-blind placebo-

92

controlled trial of oral Aloe vera gel for active ulcerative
colitis. Ailment Pharmacol Ther. 2004; 19: 739-747.
23. Oyeyemi MO, Fayomi AP. Gonadosomatic index and
spermatozoa morphological characteristics of male Wistar rats treated with graded concentration of Aloe vera
gel. Int J Anim Veter Adv. 2011: 3 (2): 47-53.
24. Saka WA, Akhigbe RE, Popoola OT, Oyekunle OS. Changes in serum electrolytes, urea and creatinine in Aloe
vera treated rats. J Young Pharm. 2012; 4 (2): 78-81.

Biomedica Vol. 32, Issue 2, Apr. – Jun., 2016

