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Background: Aloe vera is a medicinal herb used as an anti-inflammatory and sedative agent.
Objectives: The current study aimed to evaluate the effect of Aloe vera aqueous extract on morphine withdrawal symptoms in morphine-
dependent female rats.
Patients and Methods: The current research was performed on 40 female Wista-Albino rats which were made dependent on morphine 
using Houshyar protocol and were randomly divided into five groups (A, B, C, D, and E). Group A did not receive any agent in the period 
of handling but other groups (B, C, D and E) received 5, 10, 20 and 40 mg/kg of Aloe vera aqueous extract by gavage, three times daily for 
a week, respectively. Withdrawal symptoms, stool form, agitation, disparity, floppy eyelids, and body mass variations were checked for 10 
days. The obtained data were analyzed using SPSS v.11 software, and Friedman, Kruskal-Wallis, and Mann-Whitney statistical tests. Statistical 
difference was considered significant (P < 0.05).
Results: The results of the present study showed that agitation, disparity, and floppy eyelids in group E were significantly higher than 
those of others groups; however, these symptoms in group C were significantly lower than those of the other groups.
Conclusions: The results of the present study revealed that the Aloe vera aqueous extract had various effects on morphine withdrawal 
syndrome in morphine-dependent female rats .
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1. Background
Aloe vera is a cactus-like enduring plant which belongs 

to the Liliaceae family. It grows in hot and dry climates 
of Asia, Africa, and other tropical regions of the world (1). 
The extract of Aloe vera contains many components such 
as acemannan (polysaccharide) which has an anti-inflam-
matory effect on oral aphthous ulceration (2-5). Aloe vera 
gel powder is also used to treat peptic ulcers and has a 
cytoprotective property (6, 7). Furthermore, there is evi-
dence which supports the uses of Aloe vera topical agents 
or Aloe vera dressings to treat severe and prolonged 
wounds (8). Shin et al. revealed that the Aloe extract com-
plex could improve syndromes related to diabetes and in-
sulin resistance in mice fed with a high-fat diet (9). There 
was evidence that topical Aloe gel can provide safe and 
effective treatment for the management of dermatitis in 
infants (10). Experimental studies have reported that Aloe 
vera leaf gel has a protective anti-hyperglycemic effect 
on patients with hyperlipidemic diabetes type 2 (11). Re-
searches have clearly shown that many medicinal herbal 
extracts suppress morphine withdrawal in laboratory 
animals (12). Hajhashemi et al. indicated that Aloe littora-
lis have apparent wound-healing and anti-inflammatory 
effects on rats (2). Topical administration of Aloe vera gel 

is also suggested as an agent to treat surgical scars (13). 
Oral administration of Aloe vera is recommended to re-
lieve prolonged non-cancer pains, mainly those caused 
by osteoarthritis (14, 15). In addition, A. vera (200 and 400 
mg/kg, p.o.) significantly decreases the second phase of 
the formalin-induced pains (15). Moreover, application of 
Aloe vera ointment on the surgical sites effectively reduces 
postoperative pains after hemorrhoidectomy (16). How-
ever, photochemical screening shows that the Aloe vera 
has anti-PLA2 antibodies and anti-inflammatory effects on 
animals (17, 18). Since Aloe vera has anti-inflammatory and 
nociceptive effects, the current study aimed to evaluate 
the effect of Aloe vera aqueous extract on morphine with-
drawal symptoms in morphine-dependent female rats.

2. Objectives
The present study aimed to evaluate the effect of Aloe 

vera aqueous extract on morphine withdrawal symp-
toms in morphine-dependent female rats.

3. Patients and Methods
The current xperiment with study was performed on 40 
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adult Wistar-Albino female rats. The rats were required 
from animal house of Zahedan University of Medical Sci-
ences, Animal House. The animals weighed 200 to 250 g 
and aged five to seven months. The rats were separately 
housed in cages (one rat in each cage, and had free access 
to water and food. They were maintained in a room at 23 ± 
2°C with 12 hours, 6 AM to 6 PM, constant light (timer mod-
el: SUL180a, AC220V. China), and humidity of 45% to 70%; 
the air was adequately recycled. All animals were fed with 
standard rodents’ diet during the experiment for one week. 
After a five-day habituation, the rats were made morphine-
dependent through Houshyar protocol (19) and then were 
randomly divided into five groups (A, B, C, D and E, n = 8). 
Group A did not receive any agents during the trial period, 
but the other groups (B, C, D and E) received 5, 10, 20 and 
40 mg/kg of Aloe vera aqueous extract three times daily for 
a week, respectively. Morphine withdrawal such as: floppy 
eyelids, stability, stool form and agitation were checked 
three times daily (19-21). For each situation, the animals re-
ceived scores.

3.1. Morphine Withdrawal
Floppy Eyelid: Animals with open binocular score one; 

animal with half-open binocular received score two, and 
those which had two blindfolds scored three.

3.2. Balance
well-balanced animals scored “one”; sleepy animals 

scored “two”; those which could not stand on their legs 
scored “three”, and animals experienced high off situation 
scored “four”.

Stool Form: Moderately hard stool, loose stool, and very 
loose stool scored from one to three, respectively.

3.3. Agitation (Jumping)
When an animal was quiet, the score was one, but rest-

less animals were given score two and the score three 
were given to the animals which were agitated, stripped 
and did not allow gavage. Data were recorded.

Aloe vera aqueous extract with the following specifications 
was purchased from Baridge Essence Co. (Kashan, Iran): pH 
= 4.41, specific gravity 1.003, effect substance = 0.57% w/v, 
sterile and the extract followed the USP standards.

Data were analyzed employing SPSS v.11. The Statistical 
tests of Kruskal-Wallis, Friedman and Mann-Whitney 

were also used. P < 0.05 was considered as the level of 
significance.

4. Results
The results of the current study showed that weight 

in the groups which received 5 mg/kg and 10 mg/kg of 
Aloe vera aqueous extract significantly increased com-
pared with those of the other groups (P = 0.001) (Table 
1). On the other hands, equilibrium in the group which 
received 10 mg/kg of Aloe vera aqueous extract daily sig-
nificantly decreased (P = 0.01) (Table 2) compared with 
the other groups; however, this parameter in the group 
which received 40 mg/kg Aloe vera aqueous extract sig-
nificantly increased compared with the control group 
(P = 0.01) (Table 2). In addition, the results of the pres-
ent study showed that the floppy eyelids in the group 
which received 10 mg/kg of Aloe vera aqueous extract 
was significantly lower (P = 0.002) (Table 3) than that 
of the control group, but this parameter in the group 
which received 40 mg/kg Aloe vera aqueous extract was 
significantly higher than that of the control group (P = 
0.03) (Table 3). Agitation in the group which received 10 
mg/kg Aloe vera aqueous extract significantly decreased 
(P = 0.01) (Table 4) compared with the control group, 
but this parameter in the group which received 40 mg/
kg Aloe vera aqueous extract significantly increased 
compared with the control group (Table 3). Type of stool 
did not show any significant differences in the groups.

Table 1.  The Comparison of Weight Gain on the First, Fourth 
and Tenth Days of Experiment in the Control and Intervention 
Groups (n = 8) a, b

Weight/
Groups

Primary Fourth Day Tenth Day P Value

A (Control) 200.1 + 4.22 213 + 9.00 196.1 + 10.23 > 0.05
B (5 mg/kg) 207.5 + 11.89 226.2 +16.3 c 225.5 + 15.39 c 0.001
C (10 mg/kg) 206.1 + 16.88 216.3+ 13.7 c 215 + 14.76 c 0.01
D (20 mg/kg) 202.8 + 24.09 220.7+ 22.3 213.3 + 20.14 > 0.05
E (40 mg/kg) 208 + 17.52 219.5+ 18.83 205.2 + 17.39 > 0.05
a Data are presented as Mean ± SD
b Based on Kruskal-Wallis, Friedman and Mann-Whitney tests the 
diversity of weight in B and C groups which respectively received 5 
mg/kg and 10 mg/kg Aloe vera aqueous extract significantly increased 
compared with their primary weight
c P < 0.05

Table 2.  The Effect of Aloe vera Aqueous Extract on Equilibrium in the Control and Intervention Groups During the Experiment (n = 8) a, b

A (Control) B (5 mg/kg) C (10 mg/kg) D (20 mg/kg) E (40 mg/kg ) Total
1 6 (75) 6 (75) 7 (87, 5) 5 (62, 5) 0 24 (60)
2 2 (25) 2 (25) 1 (12, 5) 2 (25) 3 (37, 5) 10 (25)
3 0 0 0 0 0 0
4 0 0 0 1 (12, 5) 5 (62, 5) 6 (15)
Total 8 (100) 8 (100) 8 (100) 8 (100) 8 (100) 40 (100)
a Data are presented as No. (%).
b Based on Kruskal-Wallis, Friedman and Mann-Whitney tests, Equilibrium rate was lower in group B but higher in group E compared to that of the 
control group.
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Table 3. The Effect of Aloe vera Aqueous Extract on Floppy Eyelids in the Control and Intervention Groups During the Experiment (n = 
8) a, b

A (Control) B (5 mg/kg ) C (10 mg/kg) D (20 mg/kg) E (40 mg/kg) Total

1 7 (87.5) 6 (75) 8 (100) 5 (62.5) 3 (37.5) 29 (72.5)

2 0 0 0 1 (12.5) 1 (12.5) 2 (5)

3 1 (12.5) 2 (25) 0 2 (25) 4 (50) 9 (22.5)

Total 8 (100) 8 (100) 8 (100) 8 (100) 8 (100) 40 (100)
a Data are presented as No. (%).
b Based on Kruskal-Wallis, Friedman, and Mann-Whitney tests, floppy eyelid rate was lower in group B but higher in group E compare to that of the 
control group.

Table 4. The Effect of Aloe vera Aqueous Extract on Agitation in the Control and Intervention Groups During the Experiment (n = 8) a,b

A (Control) B (5 mg/kg ) C (10 mg/kg) D (20 mg/kg ) E (40 mg/kg) Total

1 7 (87.5) 7 (87.5) 8 (100) 6 (75) 0 29 (72.5)

2 1 (12.5) 1 (12.5) 0 2 (25) 3 (37.5) 2 (5)

3 0 0 0 0 5 (62.5) 9 (22.5)

Total 8 (100) 8 (100) 8 (100) 8 (100) 8 (100) 40 (100)
a Data are presented as No. (%).
b Based on Kruskal-Wallis, Friedman and Mann-Whitney tests, agitation rate was lower in group B but higher in group E compare with that of group A.

5. Discussion
Aloe vera belongs to Liliaceae family and has anti-noci-

ceptive activity. The results of the current study showed 
that the morphine withdrawal symptoms such as agita-
tion, imbalance, and floppy eyelids in morphine-depen-
dent group B was significantly lower than those of the 
control group; however, these values in morphine-de-
pendent group E increased compared with those of the 
control group A in the treatment period. In addition, the 
average weight in groups B and C was significantly high-
er than that of the control group. The stool form did not 
show any significant differences in the groups. 

Aloe vera is an adaptive plant with anti-inflammatory 
and useful effects on sunburns. Its extract contains sever-
al elements such as vitamins, enzymes, minerals, amino 
acids, salicylic acids, and aloin (22). There exists enough 
evidence confirming that Aloe gel could be used as a safe 
and effective treatment to manage dermatitis in infants 
and this may be due to the idea that Aloe vera extract com-
ponents can inhibit cyclooxygenase enzyme and affect 
the prostaglandin biosynthesis (10). The results of the 
current study revealed that administration of high doses 
of Aloe vera extract in group E increased the symptoms 
of morphine withdrawal syndrome in morphine-depen-
dent female rats. The results of the experiments revealed 
that concentration-dependent Aloe vera extract caused 
depolarization of the muscle fiber membrane resting po-
tential, and increased excitatory functional potentials fol-
lowing the electrical stimulus of the isolated excitatory 
axon in the crayfish (23). To the best of our knowledge, no 
similar studies have been previously conducted to com-
pare the results with; however, a part of the current study 

findings can be compared to those of the study by Rathor 
et al. which revealed that oral administration of Aloe vera 
gel (200 and 400 mg/kg) in rats significantly decreased 
the second phase of the formalin-induced pain, while it 
did not show any significant effects on the first phase (15). 
In addition, the current study finding is in agreement 
with that of Cowan et al. who reported that oral admin-
istration of Aloe vera aqueous extract could be used as a 
sedative agent to treat chronic non-cancer pains, chiefly 
in osteoarthritis (14). A part of the current study results 
was similar to those of Khedmat et al. who reported that 
Aloe vera gel extract can decrease the abdominal pain/
distress in patients suffering from constipation (24). Fur-
thermore, the current results indicated that in group E 
withdrawal symptoms were significantly higher than the 
control group, which was in disagreement with those of 
Cowan et al. (14). This may be due to different adminis-
trated concentrations used in the treatment period and 
the period of the experiment. The findings of the present 
study showed that the effect of oral administration of 
Aloe vera aqueous extract on morphine-dependent female 
rats in groups B and C caused a significant increase in the 
weight gain. This finding is in disagreement with those of 
Misawa et al. who discovered that the administration of 
Aloe vera gel powder in the diet of male Sprague-Dawley 
rats can reduce body fat accumulation and weight gain 
(25). This difference may be due to the diversity of the ani-
mals used , different animal sexes, or the diverse physi-
ologic conditions of the animals (18). The current study 
results are in line with those of Rishi et al. and Doherty 
et al. which revealed that Aloe vera contained many com-
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ponents such as phenolic which has anti-inflammatory 
and nociceptive effects which inhibit phospholipase A2 
and decrease prostaglandins and prostacyclin produc-
tion, and relieve pain in rats (18, 26). The results of the 
tests revealed that Aloe vera may decrease prostaglandin 
E2 production from arachidonic acid through inhibition 
of cyclooxygenase pathway (27). The current study re-
sults revealed that the value of withdrawal symptoms in 
morphine-dependent group E, which received high dose 
of Aloe vera extract, were significantly higher than that 
of the control group A. In addition, administering high 
doses (100, 200, and 400 mg/kg, p.o.) of Aloe vera signifi-
cantly decreased the depression symptoms in mice, by 
forced swim test, compared with the control group (28). 

To evaluate depression, the forced swim test and tail sus-
pension test were performed, and to assess locomotors 
activity, the Rota Rod test and photoactometer were used. 
It was concluded that Aloe vera aqueous extract had dif-
ferent effects in morphine withdrawal syndrome in mor-
phine-dependent female rats. Further studies are needed 
to find out the mechanism of these biological effects and 
also the active constituents responsible for the effects.

Acknowledgements
Authors are grateful to Alireza Atashpanjeh for his kind 

cooperation.

Authors’ Contributions
Main Author: Mohammad Reza Shahraki, co-authors: 

Hamideh Mirshekari, Azame Sabri.

Funding/Support
This study was financially supported by the Deputy of 

Research at Zahedan University of Medical Sciences, Za-
hedan, Iran (project No: 733).

References
1.       Asadi-Shahmirzadi A, Mozaffari S, Sanei Y, Baeeri M, Hajiaghaee 

R, Monsef-Esfahani HR, et al. Benefit of Aloe vera and Matricaria 
recutita mixture in rat irritable bowel syndrome: Combination 
of antioxidant and spasmolytic effects. Chin J Integr Med. 2012.

2.       Hajhashemi V, Ghannadi A, Heidari AH. Anti-inflammatory and 
wound healing activities of Aloe littoralis in rats. Res Pharm Sci. 
2012;7(2):73–8.

3.       Bhalang K, Thunyakitpisal P, Rungsirisatean N. Acemannan, 
a polysaccharide extracted from Aloe vera, is effective in the 
treatment of oral aphthous ulceration. J Altern Complement Med. 
2013;19(5):429–34.

4.       Sudarshan R, Annigeri RG, Sree Vijayabala G. Aloe vera in the 
treatment for oral submucous fibrosis - a preliminary study. J 
Oral Pathol Med. 2012;41(10):755–61.

5.       Devaraj S, Yimam M, Brownell LA, Jialal I, Singh S, Jia Q. Effects of 
Aloe vera supplementation in subjects with prediabetes/meta-
bolic syndrome. Metab Syndr Relat Disord. 2013;11(1):35–40.

6.       Ranade AN, Wankhede SS, Ranpise NS, Mundada MS. Develop-
ment of bilayer floating tablet of amoxicillin and Aloe vera 
gel powder for treatment of gastric ulcers. AAPS PharmSciTech. 
2012;13(4):1518–23.

7.       Bawankar R, Deepti VC, Singh P, Subashkumar R, Vivekanandhan 

G, Babu S. Evaluation of bioactive potential of an Aloe vera sterol 
extract. Phytother Res. 2013;27(6):864–8.

8.       Dat AD, Poon F, Pham KB, Doust J. Aloe vera for treating acute and 
chronic wounds. Cochrane Database Syst Rev. 2012;2:CD008762.

9.       Shin S, Kim S, Oh HE, Kong H, Shin E, Do SG, et al. Dietary Aloe 
QDM Complex Reduces Obesity-Induced Insulin Resistance and 
Adipogenesis in Obese Mice Fed a High-Fat Diet. Immune Netw. 
2012;12(3):96–103.

10.       Panahi Y, Sharif MR, Sharif A, Beiraghdar F, Zahiri Z, Amirchoo-
pani G, et al. A randomized comparative trial on the therapeutic 
efficacy of topical aloe vera and Calendula officinalis on diaper 
dermatitis in children. ScientificWorldJournal. 2012;2012:810234.

11.       Huseini HF, Kianbakht S, Hajiaghaee R, Dabaghian FH. Anti-hy-
perglycemic and anti-hypercholesterolemia effects of Aloe Vera 
leaf gel in hyperlipidemic type 2 diabetic patients: a random-
ized double-blind placebo-controlled clinical trial. Planta Med. 
2012;78(4):311–6.

12.       Alemy S, Karami M, Hossini E, Ebrahimzadeh MA, Majd NS. Anti-
nociceptive activity and effect of methanol extract of Salvia lim-
bata on withdrawal syndrome in mice. Eur Rev Med Pharmacol Sci. 
2012;16(1):38–42.

13.       Tarameshloo M, Norouzian M, Zarein-Dolab S, Dadpay M, 
Mohsenifar J, Gazor R. Aloe vera gel and thyroid hormone 
cream may improve wound healing in Wistar rats. Anat Cell Biol. 
2012;45(3):170–7.

14.       Cowan D. Oral Aloe vera as a treatment for osteoarthritis: a sum-
mary. Br J Community Nurs. 2010;15(6):280–2.

15.       Rathor N, Mehta AK, Sharma AK, Mediratta PK, Sharma KK. Acute 
effect of Aloe vera gel extract on experimental models of pain. 
Inflammation. 2012;35(6):1900–3.

16.       Eshghi F, Hosseinimehr SJ, Rahmani N, Khademloo M, Norozi MS, 
Hojati O. Effects of Aloe vera cream on posthemorrhoidectomy 
pain and wound healing: results of a randomized, blind, place-
bo-control study. J Altern Complement Med. 2010;16(6):647–50.

17.       Kammoun M, Miladi S, Ben Ali Y, Damak M, Gargouri Y, Bezzine S. 
In vitro study of the PLA2 inhibition and antioxidant activities of 
Aloe vera leaf skin extracts. Lipids Health Dis. 2011;10:30.

18.       Rishi P, Rampuria A, Tewari R, Koul A. Phytomodulatory poten-
tials of Aloe vera against Salmonella OmpR-mediated inflamma-
tion. Phytother Res. 2008;22(8):1075–82.

19.       Houshyar H, Gomez F, Manalo S, Bhargava A, Dallman MF. In-
termittent morphine administration induces dependence 
and is a chronic stressor in rats. Neuropsychopharmacology. 
2003;28(11):1960–72.

20.       Ghannadi A, Hajhashemi V, Abrishami R. Effects of the Persian 
Carum copticum fruit extracts on morphine withdrawal syn-
drome in mice. Res Pharm Sci. 2012;7(3):127–31.

21.       Radke AK, Holtz NA, Gewirtz JC, Carroll ME. Reduced emotional 
signs of opiate withdrawal in rats selectively bred for low (LoS) 
versus high (HiS) saccharin intake. Psychopharmacology (Berl). 
2013;227(1):117–26.

22.       Surjushe A, Vasani R, Saple DG. Aloe vera: a short review. Indian J 
Dermatol. 2008;53(4):163–6.

23.       Friedman RN, Si K. Initial characterization of the effects of 
Aloe vera at a crayfish neuromuscular junction. Phytother Res. 
1999;13(7):580–3.

24.       Khedmat H, Karbasi A, Amini M, Aghaei A, Taheri S. Aloe vera in 
treatment of refractory irritable bowel syndrome: Trial on Ira-
nian patients. J Res Med Sci. 2013;18(8):732.

25.       Misawa E, Tanaka M, Nabeshima K, Nomaguchi K, Yamada M, 
Toida T, et al. Administration of dried Aloe vera gel powder re-
duced body fat mass in diet-induced obesity (DIO) rats. J Nutr Sci 
Vitaminol (Tokyo). 2012;58(3):195–201.

26.       Doherty JM, Frantz KJ. Attenuated effects of experimenter-ad-
ministered heroin in adolescent vs. adult male rats: physical 
withdrawal and locomotor sensitization. Psychopharmacology 
(Berl). 2013;225(3):595–604.

27.       Hutter JA, Salman M, Stavinoha WB, Satsangi N, Williams RF, 
Streeper RT, et al. Antiinflammatory C-glucosyl chromone from 
Aloe barbadensis. J Nat Prod. 1996;59(5):541–3.

28.       Halder S, Mehta AK, Mediratta PK. Aloe vera improves memory 
and reduces depression in mice. Nutr Neurosci. 2013;16(6):250–4.

Archive of SID

www.SID.ir

http://www.sid.ir

