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ABSTRACT

The present study was carried out to screen methanolic extract of aerial parts Acalypha fruticosa Forssk for
analgesic and anti-inflammatory activities in experimental animals. Acute toxicity study was carried out in female
Sprague Dawley rats and Swiss mice as per OECD guideline 423. Upon ascertaining its safety, the extract of the
test drug was screened for analgesic and anti-inflammatory activities in Sprague Dawley rats and Swiss mice
through various models. The test extract showed significant analgesic and anti-inflammatory activities at 250 and

500 mg per kg body weight.

KEYWORDS: Acalypha fruticosa, methanolic extract, rats, mice, analgesic, anti-inflammatory.

INTRODUCTION

Many species of acalypha are used traditionally to treat
various ailments and the Acalypha fruiticosa Forssk. a
member of Euphorbaceae is used in treatment of skin
ailments, stomach cramps, indigestion and poisonous
bites.! Macerated leaves are used to treat ocular
infections and leaf sap is used to combat respiratory
problems.!l The stem and leaves are used to treat wound
and skin ailments.?!

The methanolic extract of Acalypha fruticosa aerial parts
revealed the presence of flavonoid, phenol, Tannins,
alkaloid and steroid.[! Methanolic extract of Acalypha
fruiticosa has remarkably reduced the tumor carcinoma
and viable cell count mice with experimental Ehrlich’s
Ascitis carcinoma.®! In another study, the chloroform
extract of the test drug significantly protected the mice
from electric shock as demonstrated by electric shock
method and pentylenetetrazole induced convulsion
method.[®! Assessment of anti-snake venom effects of
Acalypha fruticosa leaves against Indian saw scaled
Viper has been demonstrated using envenomed Wistar
albino rats.[”

MATERIALS AND METHODS

Test drug

Phytochemical analysis of the test extract has been
carried out at Quality Control Laboratory of the Institute
and which revealed presence of proteins, tannins,
glycosides, alkaloids and flavonoids.

Animals

Sprague Dawley rats and swiss albino mice of either sex
were used in the trial and the trial was conducted at
Experimental animal facility of National Ayurveda
Research Institute for Panchakarma, Cheruthuruthy,
Thrissur vide approval No. IAEC/NRIP/2015-16/02 by
Institute animal Ethics Committee.

Experimental design

Toxicity studies

In acute toxicity study (Acute toxic class method), 3
female animals were exposed to the test drugs at dose of
2000 mg/kg body weight orally once and the animals
were observed for mortality and clinical signs of toxicity
for 14 days. Next set of 3 female animals were also
exposed at same dose level once and were observed for a
period of 14 days.®!

Efficacy studies

Studies to evaluate analgesic activity and anti-
inflammatory activities of were carried out in 5 groups of
animals each containing 3 male and 3 female animals.

1. CTL- Control group (distilled water)

2. LD - Low dose group (100 mg / kg Body weight)

3. AD- Average dose group (250 mg / kg Body weight)
4. HD - High dose group (500 mg / kg Body weight)

5. STD - Standard drug group.

Analgesic activity was evaluated with 4 experimental
models i.e., radiant heat method (SD rats). hot plate
method (Swiss mice), acetic acid induced writhing
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method (Swiss mice) and formaldehyde induced paw
licking method (Swiss mice).

(a). Tail flick Method

The basal reaction time in seconds for tail flicking
response prior to drug administration was compared with
that of post drug administration at different time intervals
in rats between control, test groups and standard groups
(Ibuprofen) as per the method of Gujral and Khanna.!

(b). Hot plate method

Animals were individually placed on a hot plate
maintained at constant temperature (55° C) and the time
taken by the animals for showing reactions such as paw
licking and jump response is noted. The basal reaction
time prior to drug administration was compared with that
of post drug administration at different time intervals in
mice between control, test groups and standard groups
(Ibuprofen) as per the method of Eddy and Leimbach.[*”!

(c) Formaldehyde induced paw licking method
Animals were administered with vehicle, test drug in
different doses and standard drug Indomethacin (10 mg
per kg body weight) orally. Thirty minutes post
administration, 20 pl of 1% formaldehyde was injected
subcutaneously under surface of the hind paw and the
time spent for licking the paw injected with
formaldehyde was counted for 5 min post formaldehyde
injection.*!

(d). Acetic acid writhing

3% acetic acid was used to induce writhing in mice and
writhing response in animals is produced by intra
peritoneal injection of acetic acid was taken as criteria to
assess analgesic activity of test drugs (Witkin et al,
1961). Indomethacin (10 mg per kg body weight)
administered group served as reference standard.*?

Anti-inflammatory activity was evaluated with 2
experimental models i.e. Carrageenan induced hind paw
oedema method and Formaldehyde induced hind paw

oedema in SD rats.

(a) Carrageenan hind paw oedema method

0.1 ml of 1% Carrageenan in normal saline was used as
phlogistic agent and was injected beneath plantar
aponeurosis of right hind paw of rats to induce oedema.
Control, test drug in different doses and standard drug
(Ibuprofen) were administered 45 minutes prior to
Carrageenan injection were injected. The increase in paw
volume was noted 3 hours post carrageenan
administration by fluid displacement method using
plethysmometer and compared between the groups.*®!

(b) Formaldehyde induced hind paw oedema
Vehicle, test drug in different doses and standard drug
(Ibuprofen) were administered to SD rats. 45 minutes
later, hind paw oedema was be induced by injecting 0.1
ml of 1% formaldehyde beneath plantar aponeurosis of
right hind paw of rats. The increase in paw volume was
noted at 3 hours post formaldehyde injection by fluid
displacement  method usin[g plethysmometer and
compared between the groups.**

RESULTS AND DISCUSSION

Toxicity study

The methanolic extract of the Acalypha fruticosa did not
produce mortality or clinical signs of toxicity in female
SD rats and female swiss mice upon single oral
administration at dose of 2000 mg /kg body weight.

Tail flick Method

Significant analgesia (P< 0.05) was observed at 120- and
240-minutes post test drug administration in animals
which received average dose test drug group as
compared to control group. Similarly, significant
analgesia (P< 0.01) was observed at 240-minutes post
test drug administration in animals which received high
dose test drug group as compared to control group (Table
1)

Table 1: Effect of Acalypha fruticosa methanolic extract on latency of tail flick response in rats.

Reaction time in Sec (Mean + SEM) at various time intervals post drug

Groups | administration

Initial 60 Min 120 Min 240 Min
CTL 8.0+0.36 8.333+0.56 7.83+0.60 7.83+0.48
LD 7.17+0.31 7.83+0.40 7.50+0.50 8.67+0.56
AD 6.50+0.22 7.0£0.26 7.50+0.22* 7.67+0.33*
HD 6.67+0.21 7.67+0.21 8.0+0.26* 8.33+0.42**
STD 7.17+0.17 7.33+0.21 8.17+0.17** 8.83+0.17****

*P<0.05 **P<0.01 ****P.0001

Hot plate method

Significant analgesia (P< 0.05) was observed at 120- and
240-minutes post test drug administration in animals
which received average dose test drug group as
compared to control group. Similarly, significant

analgesia (P< 0.01) was observed at 120- and 240-
minutes post test drug administration in animals which
received high dose test drug group as compared to
control group (Table 2)
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Table 2: Effect of Acalypha fruticosa methanolic extract on hot plate analgesia in mice.

Reaction time in Sec (Mean = SEM) at various time intervals post drug

Group administration
Initial 60 Min 120 Min 240 Min
CTL 10.00+0.52 10.50+0.43 9.83+0.48 10.17+0.40
LD 9.50+0.56 10.17+0.48 10.0+0.26 9.83+0.17
AD 8.0+0.45 8.50+0.34 9.67+0.50* 9.83+0.54*
HD 8.0+0.45 8.50+0.43 10.17+0.54** 10.50+0.43**
STD 9.83+0.31 11.33+0.42* 12.33+0.33*** 13.17+0.48%***
*P<0.05 **P<0.01 ***P<0.001****P.0001

Formaldehyde induced paw licking method
Significant reduction in duration of paw lickings were
observed in mice which received average dose (P<0.05)

and high dose (P<0.01) of test drug as compared to
control (Table 3).

Table 3: Effect of Acalypha fruticosa methanolic extract on paw licking test in mice.

Groups Paw licking in seconds (Mean +SEM)
CTL 48.33+3.19
LD 43.67+3.73
AD 36.67+2.04*
HD 33.67+£1.91**
STD 29.33+1.99%**
*P<0.05 **P<0.01 ***P<0.001

(d). Acetic acid writhing

The test drug significantly (P<0.01) reduced the number
of writhings in animals at high dose level as compared to
control. (Table 4).

Table 4: Effect of Acalypha fruticosa methanolic extract acetic acid induced writhing in mice.

Groups No. of writhing (Mean £SEM)
CTL 26.17+1.64

LD 25.50+1.61

AD 23.67+1.71

HD 19.1740.94**

STD 17.67+0.80***

**P<0.01 ***P<0.001

Carrageenan induced hind paw oedema method
Significant reduction in paw volume was observed in
animals which received test drug at average (P < 0.05)

and high dose (P < 0.01) as compared to those in control
group. (Table 5)

Table 5: Effect of Acalypha fruticosa methanolic extract on carrageenan induced hind paw oedema in rats.

Groups Increas?l\l/lneg;a]vl geéj&r;]a in m| Percentage reduction
CTL 0.44+0.03 -

LD 0.40 £0.03 10.00

AD 0.33+0.02* 25.94

HD 0.30+0.02** 32.71

STD 0.21+0.03**** 53.38

*P<0.05 **P<0.01 **** P.0001

Formaldehyde induced hind paw oedema method
Significant (P< 0.01) reduction in paw volume was
observed in animals which received test drug at average
and high dose as compared to those in control group.
(Table 6)
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Table 6: Effect of Acalypha fruticosa methanolic extract on formaldehyde induced hind paw oedema in rats.

Groups Increase in paw oedema in ml Percent_age
(Mean = SEM) reduction
CTL 0.41+0.03 -
LD 0.40 +0.02 2.82
AD 0.31+0.01** 23.8
HD 0.30+0.01** 27.4
STD 0.22+0.02%*** 46.8
**P<0.01 ****P.0001
The methanolic extract of the Acalypha fruticosa showed REFERENCES

significant analgesic activity in both tail flick method
and hot plate method. The increase in latency of tail flick
and paw licking/ jumping response might be due to
increase in the threshold for pain and alteration of
physiological response to pain like centrally acting
analgesics.™™

The extract significantly reduced the duration of paw
licking consequent to injection of formaldehyde into the
paw of mice. It also significantly decreased the stretching
episodes in mice against acetic acid induced writhing in
mice. These properties suggest the peripheral analgesic
action of the test drug by inhibition of inflammatory
cytokines and interleukins and presence of alkaloids in
the extract may be attributed to these nociceptive
activities.'®

The methanolic extract of the test drug showed
significant  anti-inflammatory  activity in  both
carrageenan and formaldehyde induced hind paw
oedema methods and this might be due to presence of
flavonoids in the extract.*! The anti-inflammatory
activity may be attributed to antioxidant potential of
Acalypha fruticosa methanolic extract by counteracting
reactive oxygen species (ROS) and preventing damage to
cellular macromolecules.®

CONCLUSION

The methanolic extract of the aerial parts of acalypha
fruticosa Forssk showed significant analgesic activity as
screened through tail flick method, hot plate method,
formaldehyde paw licking method and acetic acid
induced writhing method. The results of the study
revealed the extract is effective at both central and
peripheral models of pain. In addition, the extract also
exhibited significant anti-inflammatory activity as
demonstrated through carrageenan and formaldehyde
hind paw oedema method.
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