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INTRODUCTION 

Pain is a warning signal protective in nature, an unpleasant 

sensory and emotional experience associated with actual 

and potential tissue damage. Drugs that selectively relieves 

pain by acting in the CNS or on peripheral pain 

mechanisms, without significantly altering consciousness 

are called analgesics. Pharmacologically analgesics are 

divided into two groups, opioid analgesic and non opioid 

analgesics.1 Drugs which relieves pain due to 

inflammation are called NSAIDS or non steroidal anti-

inflammatory drugs or Non opioid analgesics. These drugs 

act by decrease the production of prostaglandins which 

stimulates the pain receptors to inflammatory mediators.2 

Now a days there is increased use of herbs as medicines 

worldwide for various conditions. This leads to look for 

therapeutic lead compounds from herbs which can be 

utilized for development of new drug. More than 50% of 
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the newer drugs are of natural origin, which was developed 

by pharmaceutical companies. Epidemiological data 

suggests that dietary factors play an important role in the 

treatment of certain chronic diseases including cancer, 

diabetes, hypertension. In recent years the popularity of 

dietary factors and traditional plant therapies are used 

commonly in India.3 

Amorphophallus paeoniifolius is basically a crop of south 

East Asian origin. It is also called as elephant foot yam. In 

India, its synonyms are "Suran" or "Jimmikand". It is 

widely distributed in wild form in Indonesia Philippines, 

Malaysia, and other South East Asian countries.4,5It is 

widely used in many Ayurvedic preparations. This tuber is 

consumed by many people as a food. It has anti-

inflammatory, expectorant, anti-haemorrhoidal, appetizer, 

carminative, aphrodisiac, anthelmintic properties. It causes 

irritation in the mouth and throat because of its acidic 

nature due to excessive amount of calcium oxalate. It is 

reported to have CNS depressant, cytotoxic activity and 

antiprotease activity. In the world of pharmaceuticals now 

a days herbal drugs occupy a special place. Due to growing 

interest in natural herbs and Side-effects of conventional 

medicines, there is increased interest in medicinal plants. 

Herbal remedies have been developed through knowledge 

of herbs, which is a hope for several patients.6,7 

The pharmacological properties of this plant have not been 

studied extensively so far. Therefore, the aim of our 

present study was to determine the detailed in-vivo 

analgesic activity of aqueous extract of Amorphophallus 

paeoniifolius in healthy swiss albino mice. 

METHODS 

Plant and Preparation of the extract 

Amorphophallus paeoniifolius (Araceae) tuber was 

purchased from local market. The tuber of the plant was 

dried under shade and made to a fine powder and was 

extracted with water by using soxhlet extractor.  

Study population 

Male Swiss Albino mice (20-25g) were obtained from 

animal house of Karpagam faculty of medical sciences and 

research. The animals were housed under standard 

environmental condition (12 hrs light and 12 hrs dark 

cycle), fed with standard diet and water ad libitum. The 

experiments were performed with subject to minimum 

pain to the experimenting animals. Ethical approval was 

obtained from Animal Ethics Committee of Karpagam 

faculty of medical sciences and research. Study carried out 

for 3 months from September 2016-November 2016. 

Inclusion criteria 

There were 48 Male Swiss Albino mice (20-25g) obtained 

from animal house of Karpagam faculty of medical 

sciences and research and included in the study. 

Exclusion criteria 

Female mice, male mice with weight less than 20 and more 

than 25kg, mice with any other illness were excluded from 

the study. 

Chemicals  

Diclofenac (ACME Laboratories Ltd)-standard drug and 

0.6% acetic acid, normal saline were used.8  

Acetic acid induced writhing test  

The 24 Swiss albino mice were taken for this study. The 

mice were divided into 4 groups of 6 animals in each. 

Group I was used as control receiving 0.5ml normal saline. 

Group II was given standard drug diclofenac 25mg/kg. 

Group III, IV received aqueous extract of Amorphophallus 

paeoniifolius in doses of 200 and 400mg/kg respectively. 

Mice were intragastrically administered with test and 

control drugs 30 min before intraperitoneal injection of 

acetic acid (0.6%). Then mice were placed in separate bell 

shaped transparent glass jars and numbers of abdominal 

constrictions (writhes) were counted over a period of 10 

minutes commencing 10 min after injection of acetic acid. 

The difference in number of writhes in test group was 

compared with standard treated and control treated 

groups.9 The percentage increase/decrease in number of 

writhing (as index of analgesia) was calculated. The 

Percentage Inhibition was calculated by formula:  

% Inhibition = [(Wc-Wt) × 100]/ Wc  

Where, Wc= No. of writhes in control group, Wt = No of 

writhes in test group.  

Eddy’s hot plate method  

The 24 Swiss albino mice weighing 20-30g were used. 

Mice were intragastrically administered with test and 

control drugs. 1 hr after the ingestion of drugs mice were 

placed on the hot plate, which consists of electrically 

heated surface. Temperature of the hot plate was 

maintained at 55°C.  

Responses such as jumping, withdrawal of the paws and 

licking of the paws were observed. The time period 

(latency period) when animals were placed and until 

responses occur was recorded by the stopwatch. The 

latency period was recorded after 0, 60, 90 and 120 min. 

These values were compared with the standard drug 

diclofenac and control normal saline. This model evaluates 

the central pain.10 

Statistical analysis 

Data obtained from the experiment was expressed as 

Mean±SEM. Difference between the control and the 

treatments in these experiments were tested for 

significance using one way analysis of variance 
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(ANOVA). IBM SPSS statistics © IBM Corporation 2012 

software was used for statistical analysis purpose. Values 

of P<0.05 were considered statistically significant.  

RESULTS 

Eddy’s hot plate method  

The standard drug diclofenac sodium showed significant 

increase in analgesic activity when compared with the 

control group of animals. Thus, the latency period of 

aqueous extract of Amorphophallus paeoniifolius was 

significantly (P<0.01) good when compared to control at 

time period 60-120 min, whereas the latency period of the 

standard was more significant (P<0.001) when compared 

to aqueous extract of Amorphophallus paeoniifolius at all-

time intervals of experimentation (Table 1). 

Table 1: Analgesic activity by hot plate method                      

in mice. 

Groups  
 Reaction time in seconds 

0min  60 min 90 min 120 min 

Group I 

(Control) 
24.5±1.9  24.9±0.03 25.0±1.4 25.2±0.05 

Group II 

(Standard) 
55.8±3.5  56.5±2.3 58.4±3.3 60.5±4.4*** 

Group III 33.5±3.8  40.5±0.4 42.3±0.2 43.4±0.8a** 

Group 

IV 
40.5±1.9  45.6±0.6 46.7±0.5 47.07±0.6a** 

Each value is the mean ±SEM for 6 mice, *P<0.05; **P<0.01; 

***P<0.001 compared with control. Data were analyzed by using 

One-way ANOVA 

Acetic acid induced writhing test  

Aqueous extract of Amorphophallus paeoniifolius which 

was given orally 30 min before intraperitoneal injection of 

acetic acid significantly reduced the number of writhes. 

Significant inhibition of the writhing response was 

observed after the administration of aqueous extract of 

Amorphophallus paeoniifolius 400mg/kg when compared 

to normal saline control group.  

Table 2: Analgesic activity by acetic acid induced 

writhing in mice. 

Groups  No. of writhes % inhibition 

Group I (Control) 41.1±1.24 - 

Group II (Standard) 18.8±1.8*** 54.39% 

Group III 23.2±2.5** 43.65% 

Group IV 22.2±1.4** 46.09% 

Each value is the mean±SEM for 6 mice, * P<0.05; ** P<0.01; 

***P<0.001 compared with control. Data were analyzed by using 

One-way ANOVA 

The number of writhes of aqueous extract of 

Amorphophallus paeoniifolius was less when compared to 

control whereas the number of writhes of standard drug 

(Diclofenac) were less when compared to aqueous extract 

of Amorphophallus paeoniifolius and normal saline. When 

compared to control, the percentage inhibition of aqueous 

extract of Amorphophallus paeoniifolius was 43.65% at 

200mg/kg, 46.09% at 400mg/kg and that of the standard 

was 54.39% (Table 2). 

DISCUSSION 

The present study was conducted to evaluate the analgesic 

activity of aqueous extract of Amorphophallus 

paeoniifolius and to explore the mechanism of action. Pain 

usually arises from three major classes of initiating 

conditions: (a) acute high intensity stimuli; (b) tissue 

injury and inflammation; and (c) injury to a specific 

peripheral nerve (mononeuropathy, e.g. crush, section) or 

to all peripheral sensory nerves (polyneuropathy, e.g. 

diabetes, chemotherapy, or an immune-mediated reaction). 

Excitation of nociceptors or their afferent free nerve 

endings leads to pain. Pain is mediated through Aδ fibers 

and C fibers, respectively called as fast and slow pain. 

Nociception is the mechanism; whereby noxious 

peripheral stimuli are transmitted to the central nervous 

system.11 Nociceptive fibers terminate in the superficial 

layers of the dorsal horn, forming synaptic connections 

with transmission neurons running to the thalamus. 

Neurogenic inflammation occurs due to release of 

transmitters glutamate, substance P from the nociceptors.12 

There has been a focus on developing novel drugs in the 

pain management. There are several groups of drugs have 

been recognised in pain therapeutics. These groups of 

drugs have varying efficacy in the different types of pain. 

Many adverse events have been reported for these drugs 

which limits their utility. Nonsteroidal anti-inflammatory 

drugs (NSAIDs), and opiates are used for inflammatory 

pain and chronic pain respectively.13,14 Antidepressants 

that block monoamine uptake (amitriptyline, duloxetine, 

venlafaxine) anticonvulsants acting through a block of 

sodium channels (lidocaine, carbamazepine) or alteration 

of calcium channel function (e.g. ziconotide, gabapentin) 

or through increasing extracellular levels of the inhibitory 

transmitter gamma aminobutyric acid (GABA) (tigabine) 

and, to a lesser extent, opioids are used for neuropathic 

pain. Lidocaine, capsaicin can be used topically for 

patients with cutaneous allodynia and hyperalgesia. 

Mostly, drugs are used in combination with different 

targets and side effects for neuropathic pain.15  

Generally neurotransmitters are involved in the work of 

regulation of central nervous system (CNS) activity. 

GABA A receptors are located post-synaptically and they 

mediate postsynaptic inhibition by increasing the Cl- 

permeability and hyperpolarizing the cell. GABAA 

receptors are target for the several important centrally 

acting drugs like benzodiazepines, barbiturates.16 

Similarly the tuber of the Ayurvedic plant A. paeoniifolius 

were found to have CNS depressant activity in mice. Some 

previous studies showed the petroleum ether extract of 

Amorphophallus paeoniifolius have cytotoxic, 

gastrokinetic, central depression action and muscle 

relaxant activity.17,18 
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Standard drug diclofenac sodium act on cyclooxygenase 

pathway of prostaglandins synthesis. The plant may have 

the phytoconstituents which inhibit cyclooxygenase 

enzyme or act on central opioid receptors (and receptors).19 

It may also be due to the benzodiazepine receptor agonistic 

activity which depress the pain receptors and may be 

responsible for analgesic activity. One previous study 

states the presence of flavonoids, alkaloids and steroids in 

the phytochemical screening of Amorphophallus 

paeoniifolius tubers which may be responsible for 

analgesic activity.20,21 

CONCLUSION 

It was also concluded that the extract show analgesic 

activity either centrally and peripherally. The plant may 

have the phytoconstituents which peripherally inhibit 

cyclooxygenase enzyme for producing analgesia or act on 

central opioid receptors (and receptors. Further research is 

needed to isolate and screening of the constituents for 

analgesic activity. 
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