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Pain is a protective and unpleasant sensation. Long-term use of NSAIDs and opioid drugs is associated with serious adverse

ABSTRACT

effects. Aloe vera have been used a remedy for pain and some studies shown anti-inflammatory activities. Lyophilized
succulent Aloe vera (AVS) have shown analgesic property in tail flick latency (TFL) and writhing model (acetic acid induced
writhing method). Lyophilized succulent Aloe vera (AVS) in the doses of 200 and 300 mg/kg have shown significant analgesic
activity and tail flick latency model in mice of radiant heat method. The analgesic effect of AVS with dose 300 mg/kg was
comparable to that of 10 mg/kg dose of Diclofenac sodium (standard drug). AVS showed significant reduction in writhes

with 200 and 300 mg/kg of dose. Analgesic activity of AVS at 300mg/kg in writhing method was comparable with that of

Diclofenac sodium (standard drug) at 10 mg/kg of dose.
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Introduction

Pain is a protective and unpleasant sensation. It is produced in
response to noxious stimuli. Pain involves complex pathophys-
iology. Peripherally stimulation of nociceptors being sensitized
and stimulated by low pH, Substance P, Histamine, Bradykin-
ins and most importantly Prostaglandins and Leukotrienes play
major role. Cycloxygenase (COX) enzyme is key enzyme that
produces an array of all these inflammatory cytokines that
produce pain. COX also present in spinal cord where it pro-
duces Prostaglandins and facilitate pain transmission. Along
with pain pathway there are present opioid receptors and
monoaminergic pain modulating circuits that play role in pain
modulation.'?3

Drugs commonly used in modern medicine for suppression
of pain and inflammation like non-steroidal anti-inflammato-
ry drugs and corticosteroids provide only symptomatic relief.
Long-term use of these drugs is associated with serious ad-
verse effects. Hence, the search for a new, safe analgesic and
anti-inflammatory drug is ongoing.*

Medicinal plants are the basis for the treatment of various
ailments for centuries.> Almost four out of five persons from
developing countries still depend on plant-based tradition-
al medicine for their primary health care and almost three-
fourths of the herbal drugs used worldwide are derived from
medicinal plants.® However, the quality control of herbal medi-
cine remains a challenge owing to the fact that there is a high
variability in the active constituents involved.” Hence, World
Health Organization (WHO) has approved fingerprint tech-
nique or standardized extract for quality assurance of herbal
medicines.®

Aloe vera (L.) Burm.f. (Aloe barbadensis Miller) is a peren-
nial xerophytic succulent plant. Apart from Aloe being used
extensively in the cosmetic industry, it has been described for
centuries for its laxative, anti-inflammatory, immunostimulant,
antiseptic [okyar], wound and burn healing [chithra], antiulcer
[koo], antitumor [saito], and antidiabetic [bunyaprabhatsara]
activities®'*. More than 75 active ingredients from inner gel
have been identified including vitamins, minerals, enzymes,
sugars, anthraquinones or phenolic compounds, lignin, sapo-
nins, sterols, amino acids and salicylic acid'. Aloe vera have
been used a remedy for pain and some studies shown anti-in-
flammatory activities. Thus preclinical experimental study was

planned to evaluate its analgesic potential of Aloe vera.

Material and methods:

The study was conducted in Department of Pharmacology,
Gajra Raja Medical College, Gwalior (M.P) during author’s
residency. The experimental protocol was approved by Institu-
tional Animal Ethical Committee of the institution. Aloe vera
plant purchased from a private nursery and lyophilized Succu-
lent of Aloe vera (AVS) was prepared and used. Tab. Voveran
(Diclofenac sodium) 50mg tablet — (Novartis Pharmaceuticals
Pvt. Ltd.) purchaged from market and Morphine Sulphate was
used from lab. Albino mice (Swiss strain) weighing 25-30 gm
of either sex were kept under 12 hr light dark cycle, and were
provided with food and water ad libitum.

Analgesic effect was evaluated by the method described by
Devies, Reventos and Walpole (1946) by using hot wire
type of analgesiometer for evaluation of central analgesic
activity with some modifications''® and acetic acid induced
writhing model for peripheral analgesic activity. Animals were
divided into five groups of six animals each. Group 1 (GA),
was administered 2% Gum acacia suspension 10ml/kg per
orally (p.o.). Group 2, 3, and 4 were treated with test drug
AVS 100mg/kg p.o. (AVS100), AVS 200mg/kg p.o.(AVS200)
and AVS 300mg/kg p.o.(AVS300) respectively. While Group
5(MPH1T), was treated with standard centrally acting drug,
Morphine 1 mg/kg p.o. for tail flick latency model while des-
ignated DCF10 was treated with standard drug Diclofenac 10
mg/kg p.o. in acetic acid induced writhing. All test and stand-
ard drugs used as fresh made suspension with 2% gum.

One way ANOVA followed by tukey’s comparison test was ap-
plied for statistical analysis with the help of GraphPad Prism
software version 4.0.

Results

Tail Flick Latency (TFL) in mice :

All drug treated animal groups shown increased TFL as com-
pared to their basal readings and Control group. The increase
in TFL was not significant for AVS100 (p>0.05) while it was
significantly increased in cases of AVS200 (at 3 and 4 hr) and
AVS300 (at 1,2,3 and 4 hr) and DCF10 (1,2,3 and 4 hr), with
p<0.001 when compared with Basal reading group TFL. Dif-
ferent doses group of AVS, shown dose dependant increase in
TFL, with significant difference between AVS100 vs. AVS200
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(p<0.05) and between AVS200 vs. AVS300 (p<0.05). In-
crease in TFL in AVS300 group was comparable to that of
DCF10 at 2, 1, 3, and 4 hr (p>0.05). Maximaum effect of
MPH1 on TFL is seen at 3 hrs then it falls to 8.18 sec at 4 hrs.

Graph-1: Effect of AVS on TFL in mice

TFL in different groups over time period

Bl Aradivg 1 i 2 hen £ ¥ 1 ry 5

b Lo ol il 5074 | DX AVIZIT  e— D — W]

Table 5: Effect of AVS in Acetic acid induced writhing in
mice

Groups Iglgrr;]ﬁitr)gr of writhes in | parcent inhibition (%)
Control 20.33 £ 1.48 -

AVS100 17 £1.18 16.38

AVS200 12.83 £ 0.65 36.892F

AVS300 7.17 £ 0.48 64,732«

DCF10 5.5+ 0.76 72.95%b«

n=6, number of writhes represented as Mean+SEM.

One way ANOVA followed by tukey’s multiple comparison test
df=, F=41.30

a = p<0.001 as compared to Control group.

b = p<0.05 as compared to AVS100.

¢ = p<0.05 as compared to AVS200.

Acetic acid induced writhing in different groups:

All the drug treated groups have shown inhibition in writh-
ing. Percent inhibition in AVS100 group (16.38 %) was not
significantly different (p>0.05) than Control group, while was
found to be significant in AVS200 (36.89 %, p<0.001) and
AVS300 (64.77 %, p<0.001). There was significant inhibition
of writhes (72.95 %, p<0.001) in DCF10 group (standard
drug). Different groups of AVS have shown dose dependent
inhibition of writhing, with significant difference between
AVS100 vs. AVS200 (p<0.05 ) and AVS200 vs. AVS300
(p<0.01). The percent inhibition with AVS300 was compara-
ble with DCF10 (p>0.05 %).

Discussion:

AVS have shown analgesic property in tail flick latency (TFL)
(radiant heat method) and writhing model (acetic acid induced
writhing method).

AVS in the doses of 200 and 300 mg/kg have shown signifi-
cant analgesic activity and tail flick latency model in mice of
radiant heat method. The analgesic effect of AVS with dose
300 mg/kg was comparable to that of 10 mg/kg dose of Di-
clofenac sodium (standard drug). In a study by Ghosh et al.
(2011) using lyophilized aqueous extract of Aloe vera succu-
lent found that Aloe vera extract have shown analgesic ac-
tivity at 100, 200 and 300 mg/kg in rats.” These results were

similar to our study except the increase in TFL in our study was
not significant at the dose of 100 mg/kg. They also evaluat-
ed analgesic activity on Hot plate model, in which they found
significant analgesic activity only on 300 mg/kg of dose. This
slight difference in results may be because of possible varia-
tion in plant constituents due to climatic and seasonal varia-
tion.

AVS showed significant dose dependent analgesic activity in
mice with acetic acid induced writhing. Writhing model for
analgesic activity considered to be a valid model for accessing
analgesic activity of peripherally acting drugs. Introduction of
irritant compound in peritoneal cavity induced production and
secretion of PGE, and PGF,, into the peritoneal cavity, which is
the reason for pain induction and writhing.'®"® AVS showed
significant reduction in writhes with 200 and 300 mg/kg of
dose. Analgesic activity of AVS at 300mg/kg in writhing meth-
od was comparable with that of Diclofenac sodium (standard
drug) at 10 mg/kg of dose. A Similar kind of study done by
Ghosh et al. (2011) shown significant analgesic activity only
with 300 mg/kg of dose in rats.” This difference in results
may because of possible variation in plant constituents due to
climatic and seasonal variation, different animal used in their
study (rat) or because of fact that they have used 4% of NaCl
as writhes inducing agents while in our study we use 1% (v/v)
acetic acid to induce writhes.

Aloe vera have anti-inflamatory activity which is considered
to be due to inhibition of arachidonic acid pathway by in-
hibiting COX. Various compounds present in Aloe vera was
found to have COX inhibiting activity i.e. salicylic acid and
carbohydrate fraction. Bradykinase present in Aloe vera de-
graded Bradykinin which is one of the most important me-
diators of pain after PGs. It also known to inhibit histamine
production.™?® Some other componates with analgesic effect
are present in Aloe vera like cinnamic acid and Isobarbaloin.?'
Evidence suggest most possible pharmacodynamic target for
Aloe vera's analgesic activity is arachidonic pathway and
bradykinin degradation but there may be involve central path-
ways of pain modulation. Further pharmacodynamic studies
are needed in this regard.
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