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Abstract

Introduction: Alpinia galanga Linn is a widely used medicinal plant. It is also known as Greater Galangal and belongs to family
Zingiberaceae. The plant is a perennial rhizomatous herb and has been claimed to possess analgesic activity apart from many medicinal
properties.

Objectives: The aim of the present study was to evaluate the analgesic activity of ethanolic extract of alpinia galanga rhizomes (EEAGR)
in experimental animals.

Methods: Acute toxicity test was done following the Organization of Economic Cooperation and Development guidelines.100 mg/kg, 200
mg/kg, and 400 mg/kg body weight [b.w] of ethanolic extract of alpinia galanga rhizomes was given orally to experimental animals.
EEAGR was evaluated for central analgesic activity by using the tail flick method and peripheral analgesic activity by using the acetic acid
induced writhing test using aspirin (300 mg/kg b.w and 100 mg/kg b.w orally) as the standard drug respectively.

Results: EEAGR at 400mg/kg produced highly significant and greater analgesic activity than Aspirin (standard drug) in tail flick method.
EEAGR at dose 400mg/kg has shown comparable reduction in mean total number of writhings which is equivalent to that of Aspirin

(standard drug) in writhing test.

Conclusion: EEAGR has significant central and peripheral analgesic activity.
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Introduction

Pain has been officially defined according to
International Association for Study of Pain as an unpleasant
sensory and emotional experience associated with actual or
potential tissue damage.! According to Sherrington pain is
the physical adjunct of an imperative protective reflex. Pain
differs from other sensations in that pain sounds a warning
that something is wrong, preempts other signals and is
associated with an unpleasant affect. It turns out to be
immensely complex because when pain is prolonged and
tissue is damaged, central nociceptor pathways are
sensitized and reorganized.? Drugs used for pain relief are
NSAIDs, opioid analgesics and co-analgesics such as
corticosteroids,  neuroleptics, benzodiazepenes, local
anaesthetics, capsaicin and clonidine. Among all, NSAIDs
are most widely used with basic mode of action by
inhibiting  pro-inflammatory enzyme cyclo-oxygenase
(COX).They contribute to many side effects ranging from
mild gastrointestinal to severe cardiovascular side effects.3
Opioid analgesics also can be used in treatment of acute
pain as their benefits generally outweigh their few
significant risks such as constipation, sedation, nausea, and
vomiting, itching and respiratory depression.! Inspite of
availability of many medications for management of pain,
scope for new drug persists due to adverse effects of the
existing drugs.

On the contrary, herbal medicines with good
absorption, less toxicity, and easy availability have been
used since ancient times.* The plant kingdom provides
enormous source of pharmacologically active molecules for
new drug discovery. Many medicines which are of plant
origin have been used since long time to treat various

disorders. Hence it is essential that efforts need to be made
to introduce new medicinal plants to develop cheaper,
effective and safe analgesic drugs.®

Alpinia galanga (Linn.) Willd. belonging to family
Zingiberaceae which is a well known plant in India, Sri
Lanka, Malaysia, Thailand and Indonesia is one amongst
them.®7 It is also known as Greater Galangal. The plant has
been extensively used for treatment of various disorders
including hypertension, diabetes, rheumatism, as antiulcer,
for asthma, immunomodulation, inflammation and as
antimicrobial 12 It is a good natural antioxidant and various
researchers have studied the active constituents isolated
from A. galanga.® The phytoconstituents which were
isolated from the plant were found very useful in different
disorders. The plant is used in polyherbal preparations as
analgesics which are available over the counter. Only few
studies have been done to evaluate the analgesic activity of
the plant. The analgesic effects of Alpinia galanga have
been studied in rheumatoid conditions. Treatment of pain
constitutes significant medical needs because most of the
people are affected with this condition than any other
disease state. There is need for safe and efficacious drug
with better tolerability. Hence an earnest attempt is being
made in this study to evaluate the analgesic effect of
ethanolic extract of A. galanga rhizomes (EEAGR) in
experimental animals.

Materials and Methods

Plant Material: Rhizomes of Alpinia galanga were
collected from Horticulture University of Bagalkot district,
Karnataka (Fig. 1) The rhizome identity was authenticated
by Botanist Prof. V.P. Singh, Horticulture University,
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Bagalkot. The voucher specimen (010) is kept in the
Pharmacology Department at SNMC, Bagalkot.

Fig. 1: Dried rhizomes of Alpinia galanga

Drugs and Chemicals: Aspirin (Reckitt Benckiser India
Ltd, Mysore), 0.6% acetic acid (Nice laboratory reagents,
Cochin) and normal saline were used in this study.
Instruments: Feeding tube, Insulin syringe, Mouth gags,
Tuberculin syringe, Ryle’s tube, beaker, glass jar, glass rod,
Analgesiometer, Soxhlet apparatus, Digital weighing
balance, Stopwatch,.

Preparation of Plant Extract: 80% ethanol was used for
extraction of material using soxhlet extraction apparatus and
it was evaporated to dry at 60°C. 40 grams of crude extract
was yielded from 300 grams rhizome powder of Alpinia
galanga. The solid residues were stored in airtight container
and preserved in the refrigerator at —20°C.** From this
stock, fresh preparations were obtained whenever they were
required.

Experimental Animals: Animals were procured from the
Animal house, S. Nijalingappa Medical College, Bagalkot.
Swiss albino mice of either gender weighing 20-30grams
and Wistar albino rats of either gender weighing 150-200
grams were selected for the experiment.

Exclusion Criteria: Pregnant animals, animals with an
infection, animals with injuries, deformities and animals
showing > 20-30 seconds of reaction time in tail flick
experiment were excluded from the study.

Housing Conditions: All the animals were maintained
under standard animal house conditions at 12:12hr dark:
light cycle, at temperature 25+2°C, humidity 35-60% and
other micro and macro environment conditions as suggested
by Committee for the Purpose of Control and Supervision of
Experiments on Animals (CPCSEA) prior to and during
study. All animals were housed in a polypropylene cage
covered with a stainless steel wire mesh and a paddy husk
bed, with adequate provision for feed and water and were
maintained on standard laboratory diet (VRK Nutritionals,
Pune) and water was provided ad libitum. The study was
started only after getting the Institutional Animal Ethics
Committee approval (IAEC/ S. Nijalingappa Medical
College, Bagalkot, Reg N0.829/AC/04/CPCSEA).
Phytochemical Screening: The freshly prepared EEAGR
was subjected to phytochemical screening tests for detection
of various constituents.'>16

Acute Toxicity Study: The experimental animals were
treated with increasing doses of the extract. The toxicity

studies were conducted according to the Organization for
Economic co-operation and development (OECD) 423
guidelines*’and treated animals were observed for any
abnormal or toxic manifestations and mortality.

Evaluation of Analgesic Activity

Central Analgesic Activity

Tail Flick Method: It was carried out in healthy wistar
albino rats. 50 wistar albino rats weighing 150-200 grams
were randomly divided into five groups of ten rats each after
12 hrs fasting. Group | received 0.5 ml of normal saline
which was considered as control group, Group Il received
300 mg/kg b.w of aspirin which was considered as standard
group*® and Groups 111, 1V, V received EEAGR which were
considered as test groups. All the drugs were administered
orally (p.o). During the experiment rat was placed into
restrainer, leaving the tail exposed outside the restrainer.
Tail was cleaned with the help of cotton soaked in water or
ethanol. Rat was allowed to settle down in the restrainer.
Restrainer was then placed on the analgesiometer. Tail was
held gently and then placed at a short distance above the
heated nicrome wire, without the tail directly coming in
contact with wire. 1/3rd tail proximally was left due to the
thick keratinized skin. To maintain normal room
temperature with rest of the surrounding environment, water
flow was continuously maintained within the metal bars
surrounding the nichrome wire on the analgesiometer. The
rat tried to pull the tail away and this tail flicking was
considered as the end point of this test. The time which was
taken for tail flick response was measured, recorded and
taken as the reaction time and mean time taken for tail flick
response of whole group was calculated. Cut off time was
kept at 20-30 seconds to avoid any tissue damage. The
animals showing reaction time of more than 20-30 seconds
were excluded from the study.*® Following initial reading
the animals received the respective drugs orally and the
reaction time was noted for each rat in different groups after
Y hr, | hr, 2hr and 3hr (Fig. 2).

Fig. 2: Rat showing tail flick response

Peripheral Analgesic Activity

Acetic Acid Induced Writhing Test: 50 healthy swiss
albino mice weighing 20-30 grams were randomly divided
into five groups of ten mice each after 12 hours of fasting.
Group | received 0.5 ml of normal saline which was
considered as control group, Group Il received 100 mg/kg
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b.w of aspirin which was considered as standard group.?°
Group 11, 1V, V received EEAGR which were considered
as test groups. All the drugs were given orally (p.0). 0.6%
v/v acetic acid (10ml/kg) was used to induce writhing which
was prepared by adding 0.6ml of acetic acid in 100 ml of
distilled water. The solution was prepared freshly before
each experiment. After 1 hour of administration of standard
drug and extract, 1ml/100gm body weight of 0.6% acetic
acid was given intraperitoneally (i.p) to all the mice to
induce pain which was characterized by abdominal
constrictions or writhings. Number of writhings were
counted between 5 and 20 minutes after acetic acid
injection?! and the percentage of protection was calculated

(Fig. 3).

Fig. 3: Mouse showing writhing

Statistical Analysis

The data obtained from the study was expressed as
Mean + SEM (standard error of mean) and was statistically
analyzed using one way analysis of variance (ANOVA)
followed by Dunnett’s multiple comparison tests. For all the
tests done a ‘p’ value of 0.05 or less was considered as
significant.

Results and Discussion
Phytochemical Screening: Various constituents such as

alkaloids, carbohydrates, saponins, tannins, protein,
glycosides, steroids, terpinoids and flavonoids were
revealed.

Acute Oral Toxicity Study: Acute toxicity studies revealed
that the extract was safe at all doses when administered
orally to rats up to a dose of 2000mg/kg and no mortality
was observed during the 14 days of the observation period.
Tail flick method (for evaluating central analgesic
activity): The results are shown in Table 1 and Graph 1.
EEAGR showed a dose dependent increase in reaction
latency to thermal pain. At 1, 2, 3hr the EEAGR at 400
mg/kg b.w significantly  (16.37+0.29, 18.48+0.13,
19.42+0.10; p<0.001) evoked a longer reaction latency than
Aspirin (14.07+0.43, 16.44+0.36, 18.95+0.29). Even it
prolonged the reaction latency (p<0.001) at doses 100mg/kg
b.w after 1/2 hr and at dose 200mg/kg b.w after %2 hr, 1hr
and 2hr of drug administration. EEAGR at 400mg/kg
produced highly significant and greater analgesic activity
than Aspirin.

Table 1: Reaction time (in seconds) in tail flick method in control, standard and test groups

Group Ohr Y% hr lhr 2hr 3hr

M + SEM M + SEM M + SEM M + SEM M + SEM
Group |
(Control) 11.14+0.18 11.02+0.20 10.97 +0.23 11.04 +0.20 11.06 +0.23
Group 11
(Aspirin 300mg/kg) 10.69+ 0.24 11.42+0.24 14.07+0.43 16.44 +0.36 18.95 +0.29
Group 111
(EEAGR100mg/kg) 11.12 +40.35 12.36+0.43" 12.96 +0.37 14.39+ 0.28 14,93+ 0.31
Group IV
(EEAGR200mg/kg) 12.26 +0.35 13.42+0.52" | 15.67 +0.38" 17.47+0.18" 18.20 +0.23
Group V
(EEAGR400mg/kg) 11.46+ 0.33 13.4340.36 16.37+0.29" 18.48 +0.13" 19.42+0.10"
F 3.768 8.793 37.2888 142.591 205.852
P 0.010 0.000 0.0000 0.000 0.000

When compared with standard;*p<0.001. All the values are expressed as Mean + SEM (n=10)
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Graph 1: Reaction time (in seconds) in tail flick method
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Acetic acid induced writhing test (for evaluating
peripheral analgesic activity): The results are shown in
Table 2 and Graph 2. EEAGR at dose 400mg/kg has shown
comparable reduction in mean total number of writhings
(13.10 + 0.45) which is equivalent to that of standard drug
Aspirin (12.50 +0.34). The test extract however in doses of

Group III

H1/2hr
M 1hr
M 2hr
W 3hr

Group IV Group V

100mg/kg and 200mg/kg were not as efficacious as
compared to aspirin. 100 mg/kg, 200 mg/kg, and 400 mg/kg
b.w of test drug showed 18.65%, 44.02%, and 67.41%
inhibition of writhings in mice compared with control
group. Aspirin showed 68.90% inhibition of writhings.

Table 2: Number of writhings and percentage inhibition (acetic acid induced writhing test)

Groups Mz SEM Percentage of Inhibition (%0)
Group | (Control) 40.20 + 0.41 -
Group I1(Aspirin 300 mg/kg) 12.50 + 0.34 68.90
Group Il (EEAGR 100 mg/kg) 32.70 + 0.68" 18.65
Group IV(EEAGR 200 mg/kg) 22.50 + 0.52" 44.02
Group V(EEAGR 400 mg/kg) 13.10 + 0.45" 67.41

F=596.008; P<0.001 When compared with standard;*p<0.001. All the values are expressed as Mean £ SEM (n=10)

Graph 2: Showing number of writhings

Number of writhings
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Discussion

Alpinia galanga (Linn.) Willd. which belongs to
Zingiberaceae is a well-known rhizomatous perennial herb
in India, Sri Lanka, Indonesia, Thailand and Malaysia. All
parts of the plant possess a multitude of phytochemical
secondary metabolites. These secondary metabolites impart
an unprecedented variety of medicinal uses to the plant. The
present study was undertaken to investigate analgesic
activity of EEAGR.

Significant analgesic activity of methanolic extract of
alpinia galanga rhizomes was seen in previous studies.?>?®
This study is the first report regarding analgesic activity of
ethanolic extract of alpinia galanga rhizomes.

Tail flick method and acetic acid induced writhing test
(anti nociceptive models) were used to evaluate central and
peripheral analgesic activity of EEAGR. The results from
the present study have shown that EEAGR produced
significant analgesic activity against thermal and chemical
models of nociception in experimental animals (rats and
mice).
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Tail flick method is considered as a specific screening
method for centrally acting analgesics. The tail flick method
which is considered to be a spinal reflex induced by heat
according to Schumacher et al. (1940), and Wolff et al.
(1940), but could also involve higher neural structures
(central analgesic activity).2#?> Pain is modulated centrally
by a number of complex processes such as opiate,
dopaminergic, descending noradrenergic and serotonergic
systems. The significant increase in pain threshold produced
by the extracts derived from rhizomes of alpinia galanga in
tail flick method may be via central mechanisms involving
these receptor systems or may be via peripheral mechanisms
involved in the inhibition of prostaglandins, leukotrienes
and other endogenous substances which are considered as
key mediators in pain.?

Peripheral analgesic activity of EEAGR was evaluated
by using writhing test in mice according to the method of
Koster et al.?” Acetic acid induced writhing response is used
to evaluate peripherally acting analgesics and pain sensation
is triggered by local inflammatory response. Intraperitoneal
injection of acetic acid produces pain through activation of
chemosensitive nociceptors or irritation of the visceral
surface, which lead to the liberation of histamine,
bradykinin, prostaglandins and serotonin. The extracts
derived from rhizomes of alpinia galanga exhibited
significant analgesic activity in mice by inhibiting acetic
acid induced writhings. Therefore the extracts derived from
rhizomes of alpinia galanga might be inhibiting synthesis or
release of these endogenous substances. It is suggested that
cyclooxygenase and lipoxygenase pathway of the
arachidonate cascade are blocked by flavonoids at high
concentration, while at low concentration only lipoxygenase
pathway is blocked.? Flavonoids produces analgesic action
by opioid like action.?® Furthermore, there are few reports
suggesting the role of tannins in analgesic activity.*® Studies
suggest that alkaloids also involve in analgesic action
through non-narcotic action.3% In the present study
phytoconstituents such as flavonoids, tannins and alkaloids
might be attributed to the central and peripheral analgesic
activities of EEAGR.

Conclusion

The study concludes that EEAGR possess central and
peripheral analgesic activity in experimental animals. The
present findings justify that Alpinia galanga can be used as a
natural source for alternative therapeutic drug for the
treatment of various painful conditions. Further
pharmacological analysis of the Alpinia galanga rhizome
extract is needed to isolate and characterize the active
ingredients and its molecular level mode of action
responsible for these effects.
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