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ABSTRACT: Acorus calamus has been used for a long time in traditional medicine as a remedy for pain, convulsion,
inflammation, and ulcer. In the present work, the analgesic effects of methanolic extract of Acorus calamus roots
(MEAC) have been evaluated using acetic acid induced Writhing response and Rat caudal immersion method. Whereas
the anticonvulsant effect were investigated by utilizing pentylenetetrazol induced convulsion methods. MEAC
administered orally at the doses of 100 and 200 mg/kg, exhibited protective effect against the pain models in mice. Also
the methanolic extract of Acorus calamus roots significantly increased the latency period in seizures induced by PTZ in
mice. These obtained results indicate the analgesic as well as anticonvulsant effect Acorus calamus roots.
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INTRODUCTION

Drugs acting in the central nervous system
were among the first to be discovered by the primitive
human and are still the most widely used group of
pharmacological agents.The CNS acting drugs are
invaluable therapeutically, because they can produce
specific physiological and psychological effects. From
the vast array of materia medica of the indigenous
system so many plants have been reported to
have activity against CNS disorders and thus act as
very useful remedies for the alleviation of human
suffering '.

Acorus calamus Linn. (Araceae) is commonly
known as “bath” or “ugragandha” in North India. The
roots and rhizomes of this plant have been used in the
Indian systems of medicine for hundreds of years.
While the drug is used in Ayurvedic medicine on a
regular basis for the treatment of insomnia,
melancholia, neurosis, epilepsy, hysteria, loss of
memory and remittent fevers™>*’,

The plant has been extensively investigated
and a number of chemical constituents from the
rhizomes, leave and roots of the plant have previously
reported which includes [- Asarone,a- Asarone,
elemicine, cis-isoelemicine, cis and trans isoeugenol

and their methyl ethers, camphene, P-cymene, b-
gurjunene, a-selinene, b-cadinene, camphor,terpinen-4-
ol, aterpineol and a-calacorene, acorone, acrenone,
acoragermacrone, 2-deca —4,7 dienol, shyobunones,
linalool and preisocalamendiol are also present2
.Acoradin, galangin, 2, 4, 5- trimethoxy benzaldehyde,
2,5- dimethoxybenzoquinone, calamendiol,spathulenol
and sitosterol have been isolated from Acorus
calamus®’. In the present study, we investigated the
Analgesic and anticonvulsant effects of methanol
extracts of Acorus calamus roots in rat and mice.

MATERIALS AND METHODS
Plant material

The roots of Acorus calamus were procured
from the local market, rajkot, India and authenticated
by G.K.S Moorthy Botanical survey of India,
Coimbatore. The roots were dried under shade and
pulverized to coarse powder. The powder was passed
through 40-mesh sieve and exhaustively extracted with
90% v/v methanol in a soxhlet apparatus. The extract
was evaporated under reduced pressure until all the
solvent had been removed .The dried methanol extract
(MEAC) was stored in the refrigerator and a weighed
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amount was dissolved in propylene glycol for the
present investigation.
Phytochemical investigation of the extracts

In order to detect the various constituents
present in the Methanolic extract of 4. calamus were
subjected to Phytochemical screenings®’.
Animals

Wistar albino mice of either sex (20-25 g)
were used for the study. They were housed in a quite
temperature of 25+1°C and relative humidity of 45-
55%. A 12:12 light/dark cycle was maintained during
the experiment. They were given free access to food
and water, except during the test period. The mice
were acclimatized to laboratory condition for 10 days
before commencement of experiment .All experiments
were performed at the same time of the day and during
the light period. Each group consists of a 6
animals/dose and the experimental protocols were
approved by institutional animal ethics committee
(IAEC) and conducted according to the CPCSEA
guidelines for the use and care of experimental
animals, New Delhi, India.
Toxicological study

The acute toxicity study was done as per the
OECD guidelines (407). MEAC were administered
orally in different doses, where 24 h toxicity was
recorded to identify the toxic doses. The doses of the
test compounds were then fixed on the basis of their
acute toxicity as 100 mgkg and 200 mg/kg for
evaluation.

Analgesic study
Writhing test

Animals were divided in 4 groups of 6 mice
each. Group 1 served as negative control and was
treated with a mixture of 3% of DMSO and 3% of
Tween 20 (1 mL/100 g body weight). The second
group received indomethacin (10 mg/kg) and was used
as positive controls. The remaining groups received
the plant extracts at the doses of 100200 mg/kg. One
hour after oral administration of these substances, each
animal was injected intraperitoneally with 0.6% acetic
acid, in a volume of 0.1 mL/10 g body weight. After
acetic acid injection, the number of stretchings or
writing responses per animal was recorded during a
subsequent 30 min'.
Rat caudal immersion method

Animals were divided into 4 groups of 6 mice
each. Group 1 served as negative control and was
treated with a mixture of 3% of DMSO and 3% of
Tween 20 (1 mL/100 g body weight). The second
group received indomethacin (10 mg/kg) and was used
as positive controls. The remaining groups received
the plant extracts at the doses of 100-200 mg/kg.
p.o. The reaction time for withdrawal of tail was
recorded after 60 min from the administration of test
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compounds. It was determined by immersing the tail
up to the caudal portion (5 cm from the tip) in hot
water (5540.5°) and by noting the time taken to
withdraw the tail clearly out of water''.

Anticonvulsant study
Pentylenetetrazol-induced seizures

Wistar albino mice of either sex (20-30 g)
were used for the anticonvulsant activity. Animals
were divided into four groups of six mice each. Group
1 served as control (saline 10 mlkg) and second
groups is treated with carbamazepine
(50mg/kg).remaining two groups were given different
doses of the extract (100 and 200 mg/kg .p.0), 60 min
before the subcutaneous injection of pentylenetetrazole
(PTZ). Onset of convulsions and Duration of
convulsion were recorded. These two parameters were
compared with control animals, in order to assess the
anticonvulsant activity 2.

STATISTICAL ANALYSIS

The results were expressed as mean +S.E.M.
All statistical comparisons were made by means of
Student’s ¢-test, and a P < 0.05 was regarded as
significant.

RESULTS
Phytochemical investigation of the extracts

Phytochemical screening revealed the presence
of saponins, alkaloids, tannins, sugars and gums and
mucilages.
Analgesic activity
Writhing test

The oral administration of the MEAC extract
at the doses of 100 and 200 mg/kg significantly
reduced the writhing reaction induced by acetic acid.
Indomethacin inhibited pain sensation by 16.48 from
3790 and the percentage of protection is 59.9%
Whereas the Methanolic extract of Acorus calamus at
the dose of 100 and 200mg/kg showed 38.09 and
45.02%respectively. (Table 1)
Rat caudal immersion method

In this method, the Methanolic extract of
Acorus calamus roots at the dose of 100 and 200mg/kg
exhibited significant analgesic activity (***P < 0.001)
which was confirmed by increased tail withdrawal
time of MEAC treated animals when compared to
control groups. (Table 2)
Anticonvulsive activity
Pentylenetetrazol-induced seizures

Single dose, subcutaneous administration of
pentylene tetrazole (PTZ; 90 mg:kg) caused clonic
convulsions as well as lethality in mice. Pretreat ment
of the mice with the plant extract caused a dose-
dependent protection against PTZ-induced convulsions
as shown in Table 3.
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DISCUSSION

The results of the present study indicate that
methanol extract of Acorus calamus roots possesses
analgesic and anticonvulsant activity in mice. The
results of our study shows that extracts from the roots
of Acorus calamus have an analgesic effect against
writhing response induced by acetic acid.
Intraperitoneal injection of acetic acid produced pains
through activation of chemo sensitive nociceptors' or
irritation of the visceral surface, which lead to the
liberation of histamine, bradikynin, prostaglandins and
serotonin'*".  Thus, analgesic activity of opioid
agonist, opioid partial agonist and non-steroidal anti-
inflammatory agents can be determined by writhing
test. Since Acorus calamus root extract were active in
this type of pain, they may belong to at least one of
these classes of analgesics.

It is now accepted that many anti-epileptic
drugs can have an analgesic effect in human
neuropathic pain'®". Considering this, the extract of

554

Acorus calamus root was tested for its anticonvulsant
activity. The extract significantly increased the latency
period and reduced the duration of seizures induced by
PTZ. Two mechanisms have been proposed for the
mode of PTZ-induced convulsion. It is proposed that
PTZ induces convulsion by either inhibiting gamma
amino butyric acid (GABA) pathway in CNS' or by
increasing the central noradrenergic activity'®. The
effect of extract in this model can therefore suggest its
involvement in GABA-ergic or noradrenergic
pathways and its efficacy against generalized Tonic-
clonic and partial seizures in mice.

CONCLUSION

In conclusion, the extracts from Acorus
calamus root seem to possess central analgesic
properties as well as anticonvulsant effects, which may
be mediated by the Potentiation of the activity of
GABA.

Tablel :Effect of oral administration of Methanolic extract of Acorus calamus roots on pain

induced by intraperitoneal injection of acetic acid in mice.

Treatment Dose Writhing Response % Inhibition
(mg/kg)
Control 1 mL/100 g 37.90+0.48 0.00
Indomethacin 10 16.48+0.89%** 59.9
MEAC 100 23.48+0.15%** 38.09
MEAC 200 21.37+0.79%** 45.02

Values are Mean + S.E.M n=6.
** P <0.01, *** P<0.001, significant difference compared to control.

Table 2 : Effect of oral administration of Methanolic extract of Acorus calamus roots on

ain_induced by caudal immersion method
Treatment Dose (mg/kg) Caudal immersion reaction
time (in sec)
Control 1 mL/100 g 3.40+0.48
Indamethacin 10 12.49+0.80%**
MEAC 100 6.10£0.47**
MEAC 200 8.59+0.39***

Values are Mean £S.E.M n=6.

** P <0.01, *** P<0.001, significant difference compared to control.
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Table 3: The effect of Methanolic extract of Acorus calamus roots on pentylenetetrazole
induced seizure in Mice
Groups Treatment Dose (mg/kg Onset of convulsion Duration of
p.o0.) (Sec) convulsion
(Min)
1 PTZ + saline (90+ 10ml/kg) 67.20£1.25 463.48+11.39
2 PTZ +Carbamazepine 50 79.20+1.56 205.37+17.49
3 PTZ +MEAC 90 +100 72.3942.49 210.59+13.49*
4 PTZ + MEAC 90+200 91.20+2.55%%** 163.44£17.04%*
Values are Mean £S.E.M n=6.
** P <0.01, significant difference compared to control.
*#% P <0.001, significant difference compared to control.
REFERENCES 13. Stai H.Y., Chen Y.F. and Wu T.S., Anti-
1. Suba V., Murugesan T., Rao R.B.,, Pal M, inflammatory and analgesic activities of extract
Subhash C., Mandal B.P. and Saha., from roots of Angelica pubescens. Planta
Neuropharmacological Profile of Barleria lupulina Medica,1995; (61): 1-8.
Lindl. Extract in animal models- Journal of 14. Schowb M. and Dubost, M.C., Entendre la
Ethnopharmacology, 2002; 81: 251- 255. douleur. Pharmapost, RC Montargis, France, 1984,
2. Agarwal S.L., Dandiya, P.C., Singh K.P. and 99.
Arora., A note on the preliminary studies of certain 15. Garcia M.D., Fernandez M.A., Alvarez A. and
pharmacological actions of Acorus calamus. Saenz  M.T., Antinociceptive and  anti-
Journal of the American  Pharmaceutical inflammatory effect of the aqueous extract from
Association, 45: 655-656. leaves of Pimenta racemosa var. ozua (Mirtaceae).
3. Kirtikar K.R. and Basu B.D., Indian Medicinal Journal of Ethnopharmacology, 2004; 91: 29-73.
Plants, 1975; 2(3):2113-2114. 16. McCleane, G., Koch B. and Rauschkolb C., Does
4. Nadkarni KM., Indian Materia Medica, Popular SPM 927 have an analgesic effect in human
Prakashan, Bombay, India, 1976, 1080. neuropathic pain? An open label study,
5. Rai L.K. and Sharma E., Medicinal Plants of Neuroscience Letters ,2003; (352): 117-120.
Sikkim Himalaya, Dehradun, India, 1994, 69—70. 17. McQuay G.J., Carroll D., Jadad A.R., Wiffen P.
6. Mazza G., Gas chromatographic and mass and Moore A., Anticonvulsant drugs for
spectrometry studies of the constituents of the management of pain: a systematic Review.
rhizome of Acorus calamus 11, The volatile BritishMedical Journal, 1995; (311): 1047-1052.
constituents of essential oil, Journal of 18. Corda M.G., Giorgi O., Longoni B., Orlandi M.
chromatography, 1985; 328:179. and Biggio G., Decrease in the function of the g-
7. Willamson E. M. and Evans F. J., Potter’s new aminobutyric acid-coupled chloridechannel
cyclopedia of botanical drugs and preparations, produced by the repeated administration of
Saffron, Walden, 1988. pentylenetetrazol  to rats. Journal  of
8. Kokate C.K., Practical pharmacognosy, Vallabh Neurochemistry, 1990; (55): 1221-1261.
Prakashan, New Delhi India, 1994, 107-111. 19. De Potter W.P., De Potter R.W., De Smett F.H.
9. Trease G.D. and Evans W.C., Pharmacognosy, and De Schaepdryver A.F.,The effects of drugs on
Harcourt Brace and Company, India, 1997, 565. the concentration of DbH in the CSF ofrabbits.
10. Fukawa K., Kawana O., Hibi M., Misaka N., Ohba Neuroscience, 1980; (5): 1969—-1977.
S. and Hatanaka Y. Methods for evaluation of
analgesic agents in rats. J Pharmacol Methods,
1980; (4): 251-9. oAk
11. Vogel H.G., Drug discovery and evaluation-
Pharmacological assays, Springer Verlag, Berlin,
New York, 2002,759-867.
12. Irwin S., Animal and Chemical Pharmacological

Techniquesin Drug Evaluation, Year  Book

Medical, Chicago, 1964,36.



