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ABSTRACT: BACKGROUND: Mango ginger (Curcuma amada Roxb.) has morphological
resemblance with ginger, but imparts mango flavour. According to Ayurveda and Unani medicinal
systems, the biological activities include antioxidant, antibacterial, antifungal, anti-inflammatory,
antiallergic, CNS depressant and analgesic activity. Hence curcuma amada aqueous extract for
analgesic activity was evaluated in pain animal models. Pain is a most common complaint of
many medical conditions, and pain control is one of the most important therapeutic priorities.
Curcuma Amada suppresses the inflammatory mediators associated with pain. However there is
no scientific data suggestive of its analgesic activity. Hence this study was carried out to evaluate
its role in central and peripheral models of pain. OBJECTIVE: To Evaluate rhizomes of Curcuma
Amada for analgesic activity in male albino wistar rats. MATERIALS AND METHODS: Albino
rats, the proven models for analgesic studies. They were obtained from the animal house of
DR.B. R. Ambedkar Medical College. Animals were maintained as per CPCSEA guidelines. The
aqueous extract of curcuma amada was used.4x2 groups of 6 Rats were used to ensure that
results obtained were statistically significant using ANOVA test. Analgesic activity was assessed
with the help of following screening methods. Acetic Acid Writhing Method using Acetic Acid. Tail
Flick Method using the Analgesiometer. Tail Immersion Method using Hot Water (550C). Hot Plate
method using Hot Plate. RESULTS: Aqueous extract of curcuma amada significantly suppressed
the 1% acetic acid induced writhing response in rats when compared to control group (Gum
acacia). In Tail flick test and Hot plate test Curcuma Amada increases the latency period of pain
(reaction time). In Tail immersion test the test drug significantly (P < 0.001) reduces pain at 30
min when compared to control group at 60 min of oral administration. CONCLUSION: The
present findings indicate that Curcuma Amada showed significant analgesic activity may be via
peripheral as well as central mechanisms.
KEYWORDS: Acetic acid writhing; Tail immersion; Tail flick; Hot plate; Curcuma Amada;
Analgesic activity.
INTRODUCTION: Medicinal herbs have been used as a form of therapy for the relief of pain
throughout history.1 Mango ginger (Curcuma amada Roxb.) is a unique spice having
morphological resemblance with ginger, but imparts a raw mango flavour. The geographical
distribution of this genus ranges from India to Thailand, and northern Australia. C. Amada is
found the wild in parts of West Bengal, and is cultivated in Gujarat, Uttar Pradesh, Kerala,
Karnataka, Tamil Nadu and the north-eastern states.2 Curcuma Amada belongs to Zingiberaceae
family, and is used in the manufacture of pickles and culinary preparations. Ayurveda and Unani
medicinal systems have given much importance to mango ginger as an appetizer, antipyretic,
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aphrodisiac, diuretic, emollient, expectorant and laxative and to cure biliousness, itching, skin
diseases, bronchitis, asthma, hiccough and inflammation due to injuries. The biological activities
of mango ginger include antioxidant activity, antibacterial activity, antifungal activity, antiinflammatory activity, platelet aggregation inhibitory activity, antiallergic activity,
hypotriglyceridemic activity, enterokinase inhibitory activity, CNS depressant and analgesic
activity. The major chemical components include starch, phenolic acids, volatile oils, curcuminoids
and terpenoids like difurocumenonol, amadannulen and amadaldehyde. This brings to light the
major active components present in C. amada along with their biological activities that may be
important from the pharmacological point of view.3 The analgesic activity of the aqueous extract
of Curcuma Amada was investigated using various pain models in rats in order to validate its use
to relieve pain, in ailments accompanied with pain.
MATERIALS AND METHODS:
MATERIALS:
1. Chemicals: Gum Acacia, Curcuma-Amada aqueous extract, 1% acetic acid.
2. Animals: Male Albino wistar rats weighing 100-150 gms.
3. Equipments: Tuberculin Syringe (1ml), Analgesiometer, Thermometer, Temperature
controlled organ bath, Hot Plate.
Gum Acacia: Gum-Acacia is the dried gummy exudation from the stems and branches of acacia
senegal or other African specis of Acacia. It is an inert substance used as a suspending agent for
the oral administration of the test compound and the standard compound, the concentration
being 2%.
Acetic Acid: In our study, intraperitoneal injection of 1% acetic acid has been used to induce
pain.
SOURCE OF ANIMALS: Albino rats are proven models for analgesic studies. In this study, male
albino wistar rats weighing 100-150gms were used. Animals were obtained from the animal
house, Dept. of Pharmacology, DR.B. R. Ambedkar Medical College, K. G. Halli, Bangalore560045. Animals were maintained as per Committee for the purpose of control and supervision
on Experiments on Animals [CPCSEA] guidelines with food and water.
Number of rats used was 48, in order to provide statistically significant results using
ANOVA test.
METHOD OF COLLECTION: The aqueous extract of Curcuma Amada was used for the process
of evaluation, as by this method the chemical composition of the biologically active components
of Curcuma Amada will not be disturbed. The rhizomes of Curcuma Amada were deskinned, and
weighed. 250 grams of deskinned Curcuma Amada rhizomes were put in a mixer-grinder at 1,850
RPM for 5 minutes. The aqueous extract thus obtained was diluted with distilled water so as to
make up the volume to 100 ml. Thus, the extract has strength of 2500 mg/ml. The drug treated
groups received Curcuma – Amada extract in the dose of 100 mg/kg body weight in 2% gum
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acacia suspension orally. The untreated group received 2% plain gum acacia suspension (without
drug) orally. The animals used were 4x2 groups of 6 Male Albino Wistar Rats to ensure that the
results obtained were statistically significant using ANOVA test.
METHODOLOGY:
Inclusion Criteria: Male albino wistar rats, 100 days old weighing 100-150grams.
Exclusion Criteria:
 Pregnant or female rats.
 Rats weighing more than 150grams.
 Diseased rats.
 Study has been approved by Institutional Animal Ethics Committee (IAEC), and CPCSEA
Delhi.
METHODS: The Methods employed here in to study the analgesic activity are;
 Acetic acid writhing method using acetic acid.3
 Tail flick method using the Analgesiometer.4
 Tail immersion method using hot water (550C).5
 Hot plate method using hot plate.6
Acetic acid writhing method using acetic acid:
Principle: Acetic acid induces a painful reaction on intra peritoneal injection (I.P.).
Requirements: 6x2=12 male albino wistar rats (100-150gm), test drugs (CA, Gum acacia), 2ml
syringe, acetic acid 1% (0.1 ml/10g body weight).
Procedure:
Rats are pretreated (with control and test drugs 1 hour before)
1 ml of 1% Acetic acid I.P.
Response: No of writhes occurring for next 30 min were observed.
WRITHE: A stereotyped behaviour in rats characterized by constriction of the abdomen, twining
of the trunk and extension of hind limbs is called as writhe.
Interpretation: Analgesics decrease the total number of writhes when compared to control
groups.

The results obtained are indicated in Table 1.
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Tail flick method using the analgesiometer:
Principle: The application of thermal radiation to the tail of an animal provokes the withdrawal
of the tail by a brief vigorous movement. It is the reaction time of this movement that was
recorded.
Requirements: 12 male albino wistar rats (100-150gms), Test drugs (C.Amada, Gum acacia),
equipment- Analgesiometer.
Procedure:
 N=6 rats were weighed and numbered.
 Animal was held in a restrainer in such a way that the tail lies over the nichrome wire of the
Analgesiometer.
 Strength of current used is 4 ampere.
 Basal reaction time to radiant heat was taken by placing the tip of tail (last 1-2 cm) on the
radiant heat source.
 Tail- withdrawal from heat (flicking response) was taken as the end point.
 A rat withdraws its tail within 3-5 sec.
 Reaction time 10 sec is considered as maximal analgesia and tail is removed from the
source of heat to avoid tissue damage.
 Index of analgesia was calculated by percentage increase in reaction time at each time
interval.
 Reaction time was taken at 0, 30, 60, 90 minutes.
 The results obtained are indicated in Table 2.
Tail immersion method using hot water (550 C):
Principle: Analgesics prolong reaction time of tail-withdrawal reflex in rats induced by immersing
the end of the tail in warm water of 55⁰C.
Requirements: 12 male albino wistar rats (100-150gms), test drugs (C.Amada, Gum acacia),
Organ bath with temperature controlled at 550 C.
Procedure:
 N=6 rats were weighed and numbered.
 Lower 5 cm portion of the tail is marked.
 Marked part of the tail was immersed into the organ bath with water maintained at 55⁰C.
 Within few seconds the rat reacts by withdrawing the tail.
 The reaction time was recorded in 0.01s units by a stopwatch.
 After each determination the tail was carefully dried.
 The reaction time was determined before and periodically after oral administration of the
test and standard substance.
 The cut off time was 15 sec.
 Observations were recorded at time intervals of 0, 30, 60, 90, 120 min.
 The results obtained are indicated in Table 3.
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Hot Plate Method using hot plate:
Principle: Heat is used as a source of pain (Thermal stimulus) as the paws of rats are sensitive
to heat at temperatures of 55-56⁰C.
Requirements: 12 male albino wistar rats (100-150gms), Test drugs (C.Amada, Gum acacia),
Eddy’s hot plate.
Procedure:

Response: Hind paw licking and jump response.
 The basal reaction time was 6-8 seconds.
 Cut-off period was 15 sec. to avoid damage to rats.
 Reaction time taken for licking for paws or jumping was recorded.
 Percentage increase in reaction time was calculated.
 Observations were recorded at time interval of 0, 30, 60, 90, 120 min.
 The results obtained are indicated in Table 4.
STATISTICAL ANALYSIS: Results were expressed as mean ± SEM. Differences among data
were determined by one way ANOVA. P value < 0.001 was considered statistically significant.
RESULTS:
Acetic Acid Writhing test: Curcuma Amada at a dose of 100mg/kg significantly suppressed the
1% acetic acid induced writhing response when compared to control group.
Acetic acid induced writhing: Number of writhing in 30 min.
No. of writhes in 30
min (mean ±SEM)

Inhibition
(%)

100mg/kg

63.7±1.054

-

100mg/kg

21.2±0.307

66.76%

Treatment group Dose (mg/Kg)
Control group
(Gum acacia)
Test group (CA)

Table 1: Acetic acid writhing method
Each value is the mean ± S. E.M. p<0.001 significant, data were analyzed by using
ANOVA.
Tail flick method: In the tail flick test the CA extract 100 mg/kg exhibited increase in the tail
flick latency in rats. The increase was significant (P <0.001) at 60 min for test drug. P < 0.001 is
significant at 60 and 90 min.
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Treatment group
Control group
(Gum acacia)
Test group
(Curcuma Amada)

0 min

Reaction time in seconds
30 min
60 min
90 min

5.01±0.46 5.34±0.56

5.40±0.38

5.31±0.38

5.22±0.30 5.73±0.37 7.83 ± 0.26c 7.31 ± 0.41b
Table 2: Tail flick method

Each value are the mean ± S.E.M.a P <0.05,b P < 0.01,c P <0.001. Data were analyzed by
using ANOVA.
Tail immersion method: In tail immersion method the test drug significantly (P<0.001)
reduced the pain as compare to the control group.
Reaction time in seconds
0 min
30 min
60 min
90 min
120 min
Control group (Gum acacia) 0.78±0.07 1.24±0.09 1.15±0.12 1.08±0.05 0.96±0.04
Curcuma Amada (Test group) 0.77±0.03 1.76±0.07c 1.99±0.03c 2.44±0.14c 2.49±0.16c
Treatment group

Table 3: Tail immersion method
Each value are mean±S. E. M.a P <0.05,b P <0.01,c P <0.001. Data were analyzed using
ANOVA.
Hot plate method: CA at a dose of 100 mg/kg produced an increase in the latency period of
pain induced by heating of the plate. The significant (P < 0.001) analgesic activity was noticed at
90 and 120 min for test drug.
Reaction time in seconds
0 min
30 min
60 min
90 min
120 min
Control group (Gum acacia) 4.08±0.38 3.85±1.00 3.89±1.76 3.98±0.85 4.46±0.58
Curcuma Amada (Test group) 4.24±0.51 5.19±0.48 6.41±0.34 7.66±0.51c 7.66±0.51c
Treatment group

Table 4: Hot plate method
Each value are mean±S. E. M.a P < 0.05,b P < 0.01,c P <0.001. Data were analyzed using
ANOVA.
DISCUSSION: The analgesic activity of Curcuma Amada has been evaluated in different pain
models that includes peripheral and central pain models. The results obtained indicate that the
extract possesses dose-dependent analgesic effect on various pain models used. Acetic acid
causes inflammatory pain by increasing capillary permeability.7 Writhes induced by noxious
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chemicals injected intraperitoneally is due to sensitization of nociceptors by prostaglandins. The
aqueous extract of Curcuma Amada caused a significant and dose-dependent inhibition of writhes
in rats. Recent findings suggest that aqueous and alcoholic (ethanol) extracts of Curcuma Amada
contains active phytoconstituents which showed analgesic activity by inhibiting either synthesis,
release of inflammatory mediators. These observations provide a possible basis for the peripheral
analgesic action of CA.8 The extract showed significant effects in the hot plate and tail flick tests.
Centrally acting analgesic drugs elleviate pain threshold of animals to heat and pressure. The
results obtained indicate a significant, dose and time related analgesic activity of the extract in
both the hot plate and tail flick tests. The effect of the extract on these pain models indicate that
it might be centrally acting. The observed analgesic activity was found to be significant with P
<0.001 when compared with the control group. Studies done by Mujumdar et al.9 Policegoudra
RS et al.8 also suggest that CA has analgesic activity thus supporting our study.
CONCLUSION: We can conclude that, Curcuma Amada possess analgesic activity which can be
explained by animal models of pain. Probably, it acts by peripheral and central mechanisms. But
this needs to be further confirmed by encouraging more studies on this plant Rhizome and more
number of animal species models to evaluate and confirm the findings. This provides evidence for
its use in human medicine in the treatment of pain.
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