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ABSTRACT

Objective: To evaluate the analgesic, anti-infllammatory and invitro
cytotoxic effects of the ethanolic extract of Andrographis paniculata
wall ex Nees. M aterials and methods: The analgesic activity of the
ethanolic extract of leaves of Andrographis paniculata (EAP) wall.ex
Nees were reported to have analgesic activity but the activity has still
not reported in stem. The analgesic activity of Andrographis paniculata
was studied in mice by hot plate method, tail clip method and acetic
acid induced writhing method. The anti-inflammatory activity of the
EAP was studied in rats by carrageenan induced paw edema method.
Two different doses of EAP extract (200mg/kg of 400mg/kg body weight)
of animals were tested. Result: The EAP (400mg/kg) has revealed
significant analgesic activity using all the three methods whereas 200mg/
kg extract of AP has shown significant activity only using acetic acid
induced writhing method. The EAP extract also revealed significant
anti-inflammatory activity. EAP was found to be cytotoxic in the vitro
model. The invitro cytotoxicity study showed the IC_ of EAP to be
62ug/ml. Conclusion: The results suggest that the enthanolic extract
of AP possesses analgesic, anti-inflammatory and found to be cytotoxic
intheinvitromodel.  © 2008 Trade Sciencelnc. - INDIA
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INTRODUCTION

A largenumber of Indian Medicina plantsare at-
tributed with variouspharmacol ogica activities. Because
it containing diversified classof phytochemicals. Itis
believed that current analgesia-including drug such as
opiatesand non-gteroida anti-inflammatory drugsare
not useful inall cases, because of itsside effectsand
low potency!¥. Most of thesemedicind plantshavebeen
identified and described by different authors, but effi-
cacy of many of theseplantsareyet to be scientifically

documented. Selection of these plantsfromthelitera-
tureweremade on thebasi sof their common useinthe
treatment of infectiousdiseaseslikefever, bronchitis,
ulcer, diarrhoea, dysentery and skin diseases?.

In the present study the medicinal herbt
Andrographis paniculatawall. ex Nees (Acanthaceae)
iscommonly found throughout India. It isknown as
Nilavembuin Tamil, Kirayat in Hindi, Kiratain San-
skrit, Nilaberuin Kannadd®. Theplantisan erect, an-
nua herb growing abundantly in moi<t, shady grounds
upto aheight of 0.3-1mm. Themajor constituentsare
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diterpenelactonesmainly andrographolide. Theherbis
reported to possess astringent, anodyne, toxic and al-
exipharmic properties. Theaim of the present study
wereto evaluatetheanalgesic, anti- inflammatory and
invitro cytotoxicactivitiesof thestem of EAPextractin
miceandrats.

MATERIALSAND METHODS

Theentireplant was collected from Tgjpura, Arcot,
Vellore district. The plant was authenticated by
Taxanomigt, Plant Anatomy Research Centre (PARC),
Chennai. The stem was shade dried and ground to ob-
tain course particle size. The powdered material was
extracted with 95% ethanol in acontinuous hot extrac-
tor at 40-50°C. Theextract was concentrated and used
(5). Thepercentageyield 8.45% qualitativeanaysis
wereperformed for the ethanolic extract which showed
the presence of diterpenelactones, saponinsand fla-
vonoids. Pet ether extract showed the presence of fats
andails.

Animals

Adult malemice (25-30g) wereused for al andl-
gesic experiments. Adult malerats (200-250g) were
used to study the anti-inflammatory activity. The ani-
malsweremaintainedin colony cagesat 25+2°C, rda
tive humidity 50-55% maintained under 12hr light
anddark cycle(6-10hr light, 18-6hr dark). Theanimals
werefed with standard animal feed (Hindustan Lever
Ltd) and water was applied adlibitum. All theanimals
were acclimatized to thelaboratory conditionsprior to
experimentation. The study was conducted after ob-
taining ingtitutiona animal ethical committeeclearance
(116/June 08/ CPCEA).

Cells

EAC cedllswere obtained through the courtesy of
AmalaCancer Research Center, Thrissur. They were
maintained by weekly intraperitoneal inocul ation of
10%cel9mouse.

Acutetoxicity study (6)

The study was performed asper the OECD guide-
lines 423 fifteen male Swissabino miceof 20-25gms
were used for thisstudy. The extract was prepared in
different concentrations (2000, 300, 50, 5 mg/kg p.0)
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by suitable dilution with tween 20 and water (1:2) and
administered orally. Any abnormal clinical signsand
mortality of the animal was observed. Theethanolic
extract was safe upto adose of 2000mg/kg body weight
so 200mg/kg and 400mg/kg were used as moderate
dosefor theevaluation.

Evaluation of analgesicactivity

Albino malemicewereused for thestudy. Theani-
mal swere segregated into four groupsof six animals
each
Group 1-0.5% w/v carboxy methyl cellulose orally;
Group 2-Andgin asstandard (0.25 ml/animal ordly);
Group 3-200mg/K g ethanolic extract ordly; Group 4-
400mg/K g ethanolic extract oraly.

Thedried extract wasformulated asasuspension
indigtilled water.

Hotplate method™

Thehot-plate(modd 7280, Ugo Basileltay) was
maintained at 55°C+0.2°C and theanimd swere placed
on the surface and the time (sec) to produce discom-
fort reaction (licking paws or jJumping) was recorded.
A latency period of 10sec was defined as complete
analgesiaand the measurement wasterminated if it
excluded thelatency periodinorder toavoidinjury.

Tail-clip method®

Inthismethod abull dog clamp wasappliedto the
base of thetail of theanima andthereactiontimewas
noted in secondsfrom thetimetheclip was applied till
theanimal tried to removeit. A latency period of 10 sec
was defined ascompleteanalgesia.

Aceticacid induced writhing method!®

Theanalgesic activity was assessed using writing
test (abdominal constrictiontest). Acetic acid solution
(10ml/K g, 0.6%0) wasinjected intraperitoned ly and the
contraction of abdominad musclestogether with stretch-
ing of thehind limbswas cumul atively counted over a
period of 0.5h beginning from 5 minutes after acetic
acid injection. The extract (200mg and 400mg) was
administered 0.5h beforethe acetic acid injection.

Evaluation of anti inflammatory activity carrag-
eenan induced inflammation

Theratsweredivided into 4 groups (n=6/group);
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TABLE 1: Qualitativepreiminary phytochemical analysisof
ethanolicextract of Andrographispaniculata Wall.ex Nees.,

Substance Ethanolic extract of stem
Saponins +
Proteins -
Tannins -
Steroids -
Glycosides +
Furan -
Phenols
Falvonoids
Diterpenoids
Gum Mucilage
11 Alkaloids -

+ = Present, - = Absent

TABLE 2: Evaluation of analgesicactivity of ethanolicextract
of andrographispaniculataWall. ex Nees,,

S.no

Boo~vourwnr

o4+ 4

Method Control 200 Mg 400M g Standard
Hot
plate 4.8+0.31 6+0.52 8.3+0.67** 8.8+0.75***
method
Tail clip . .
meyhod 1.7+0.82 4+2.5 8.7+1.2 9+1.23

Writing e . .
method 30.5+£1.18 21.8+0.79 17+0.73 18+0.93

Values are expressed as mean = SEM (n = 6); **p<0.01, ***p<0.001
as compared to control

TABLE 3: Evaluation of anti-inflammatory activity of ethanalic
extract of andrographispaniculataWall.ex Nees,,

15 Minutes 30 Minutes 1 hour 2 Hour
Control 1.82+0.07 2.08+0.124 2.01+0.07 2.13+0.08
200Mg 1.52**+0.04 1.70*+0.06 1.71**+0.05 2.08+0 .09
400Mg 1.62+0.06 1.78+0.05 1.67+0.06 1.97+0.08

Standard 1.82+0.03 1.87+0.06 1.83+0.06 2.1+0.11

Values are expressed as mean + SEM(n=6) *p<0.05, **p< 0.01, as
compared to control

TABLE 4: Cytotoxicity of andrographispaniculata Wall.ex
Nees., on Ehrilichsascitiscarcinomaby using tryphan blue
exclusion

Conc. Viable Dead Total %cell % cell IC
Il cell cell cell viable death 20-ko/
HY count count count count ml
50 104 76 180 57.7 423
100 194 245 439 44.19 55.81
200 136 335 471 28.07 7113 62
400 70 357 427 16.39 83.61
800 38 475 513 74 926
100 8 320 328 24 97.6

Group 1- 0.5% wi/v carboxy methyl celluloseoraly;
Group 2 - Indomethacin standard (10mg/K g) orally;
Group 3 - 200mg/K g ethanalic extract oraly; Group 4
- 400mg/ Kg ethanolic extract oraly

Theinitial hind paw volume of eachrat wasfound
by mercury displacement method 0.1 ml of 1% w/v
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carrageenan wasinjected after 30 minutesof adminis-
tration of the control standard and test drug extracts.
The paw volumeisnoted after 15,30,60 and 120 min-
utesfollowing theadministration of carrageenan.

Effect of EAP on in vitro cytotoxicity?

Short term cytotoxicity was assessed by incubating
1x10° EAC céllsin 1ml phosphate buffer salinewith
varying concentratiors of the EAP at 37°C for 3hrsin
CO, atmosphereensured using aMcintosh Fildesjar.
Theviability of thecellswas determined by thetryphan
blueexcluson method.

Satistical analysis

All valueswere expressed asmean + SEM. The
datawere statistically analyzed by one-way ANOVA
followed by Dunnet’s Multiple comparisons using graph
pad in stat3 demo and all theresults obtained in the
study were compared with the vehiclecontrol group. P
va ues<0.001 were considered statistically significant.

RESULTS

Theresultsshowed no clinica signsand mortality
of the animal therefore an LD 50 >500 mg/kg body
wel ght may beassued. Phytochemica andyssshowed
the presence of glycosides, saponins, diterpenesand
flavonoids (TABLE 1). In pharmacol ogical screening
the stem of EAP showed asignificantly potent analge-
sicactivity whichiscomparableto that of the standard
andgin0.25ml/ Kgbody weight (TABLE 2). Fromthis
study inhot plateandtail clip method the dose 400mg
/ Kg was significantly different from the control
(p<0.001) butinwrithing method 200mg/K gand 400mg/
Kg were highly significant as compared to control
(p<0.001) (TABLE 2). In anti-inflammeatory study, the
EAPpossesses sgnificant anti- inflammatory activity.
At 200mg/K g concentration, the extract was signifi-
cantly different from the control but the higher dose
400mg/K g had mildanti inflammatory activity (p<0.05).
The standard indomethacin (10mg/K g) wasfound to
be similar to that of EAP(200mg / Kg) (p<0.0l)
(TABLE3).
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DISCUSSION

Theord adminigration of EAPreduced carragenean
induc d paw edemasignificantly. The extract showed
ggnificant anti-inflammory activity at both low and high
doseswhen compared to the standard. The hot plate
and tail immersion method considered to be selective
for opioid like compoundsin several animal species.
Theanalgesic and anti-inflammatory activitiesof vari-
ous herbs have been closdly related to the high content
of triterpened™. Ininvitro cytotoxicity study showed
thelC_, of EAPto be62ug/ml. Sothepreliminary phy-
tochemica screeningindi cated the presenceof triterpene
and flavonoids. Flavonoids have been shownto pos-
sessantimutagenic and antimalignant effects. The present
study reveal sthat the extract was cytotoxic towards
EAC. Further studiesto characterisethe active prin-
ciplesand € ucidatethe mechanism of theaction of EAP
arein progress.
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