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ABSTRACT

The analgesic and anthelmintic activities of the new protease fraction
Calotropain-G extracted from the latex of the plant Calotropis gigantea
Linn. was evaluated using acetic acid induced writhing test and hot plate
test in mice and in earthworm respectively. Calotropain-G showed signifi-
cant analgesic and anthelmintic activity. The analgesic effect may be due
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to the inhibition of synthesis or action of prostaglandins. The potency of
the compound in anthelmintic activity was found to be inversely propor-
tional to the time taken for paralysis or death of the worms.
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INTRODUCTION

Calotropisgigantea Linn. (Asclepiadaceae) isa
much branched, hardy, wolly shrub, 1-5minheight. It
iIsalsoknown as ‘madar’ in English and ‘ark’ in Hindi.
Semsarewoody, round and tender ones covered with
soft, loosely appressed, whitish, waxy or sometimes
powdery pubescence. Flowersarelilac or paeroseor
purpleand sometimeslight greenish yellow or whitein
colour™, Thisplantisnativeto India, Sri Lanka, China
and Mdesa Traditionaly thelatex of theplant isused
totreat leukoderma, tumors, ascites, and diseases of
theabdomen, painful jointsand swellings. Thelatex is
also used asexpectorant, depilatory and anthe mintic?.
Thereported medicina propertiesare antipyretic ac-
tivity™, procoagulant activity!, anti-diarrhoeal activ-
ity!®, histamineaction'®, cardiotonic action™. Theplant
has been reported to contain oxypregnane-oligogly
cosides®, calotropin, uscharin, calotoxin, calactin,

uscharidin and gigantin¥. Thelatex containsthe pro-
teases, calotropain D, and D, ¥ and calotropain F, and
F, 9. Inthisstudy, weinvestigated the anal gesic and
anthemintic activities of theisol ated proteasefraction
‘Calotropain-G’.

MATERIALAND METHODS

Plant material

The Latex of Calotropis gigantea was collected
from Mayurbhanj district (Orissa, India) in February
2006. Theplant was authenticated at Botanical Survey
of India, Howrah, West Bengd (India). A voucher speci-
men wasdeposited at the Central National Herbarium
of Botanical Survey of India

Prepar ation of extracts

Latex was collected from the stem of the plant by
incisoninto 0.01% EDTA solutionin aflask. Thecol -
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lected crudelatex waskept overnightin cold condition
inrefrigerator. Thelatex wasthenfiltered through ordi-
nary filter paper toremovethewhitegummy materid. To
theclear crudeextract chilled acetonewasadded dowly
with constant shaking. Thesolutionwaskept overnight
inarefrigerator and then centrifuged. The preci pitatewas
dried**12%3, Chemical test for proteini*4 and protease
assay were carried out using standard procedures®®.

Test animals

Swissahbino miceof both sexeswei ghing between
20-25 gm were used for the test of LD, value and
analgesic activities. They wereobtained from the ani-
mal house, S.I.P.S., Jharpokharia, Orissa. They were
maintained under standard environmenta conditionsand
werefed with standard pdllet diet supplied by Hindustan
Lever Ltd., Kolkata, Indiaand water ad libitum.

Pheritima posthuma (earthworm obtained from
Horticulture Department) were sel ected to study an-
thelmintic activity duetoitsanatomica and physiologi-
cal resemblance with theintestinal roundworm para-
stesof human beings.

Toxicity study

Theextracted compound (hamed as ‘Calotropain-
G’) was dissolved in glass distilled water and used for
thetoxicity study. Theexperiment wascarried out tak-
ing 10 groupsof anima seach group containing 10 mice.
TheLD,, vauewasdetermined by themethod Litchfield
and Wilcoxon8, Theanimal swereadministered with
Cdotropain-G intraperitonedlly, startingfrom thedose
of 20 mg/kg up to 110 mg/kg bodyweight. From the
observed valuethreedoselevelsof 5, 7 and 15 mg/kg
were sdlected for the estimation of analgesic activity.

Analgesicactivity
Aceticacid induced writhing responsein mice

Themethod described by Turner™ wasused. Thirty
mice were divided into 5 groups (n=6) Group 1 re-
celved sterilewater for injection (SWFI, 10ml/kgi.p.),
group 2, 3 and 4 received Calotropain-G (5,7,15 mg/
kgi.p. respectively), whilegroup 5 received standard
drugAcetylsdicylicacid, (ASA, 100 mg/kgi.p.)

10 ml/kg of 0.6 % agqueous solution of acetic acid
was given (injected intraperitoneally) to each mouse
thirty minutes after treatment. Each mousewas then
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placed in atransparent plastic observation cage and
thenumber of writheswas counted for 10 minutes after
5minutesafter intraperitoneal injection of acetic acid.
A sgnificant reductionin thenumber of writhesby drug
treatment as compared to vehicletreated animaswas
considered asapositive analgesic response. The per-
centageinhibition of writhing wasthen cal cul ated.

Hot-platetest

Thistest was carried out according to the method
of Turner™., Only micewhich reacted within 15 sec
when placed on a hot- plate maintained at 55+1°C,
weresd ected. Themicewerethengroupedinto 5 (n=6),
and treated either with sterilewater for injection (10
mi/kg, i.p.), Caotropain-G (5, 7, 15 mg/kg, i.p.) or
Morphine (5mg/kg, i.p.). Each micewas screened by
placing them onthehot plateand reaction timerecorded
insecondsfor forepaw licking or jJumping.

Antheminticactivity

The anthelmintic activity was observed according
to method described by Kailashraj and Kurupi®.
Earthworms (Pheritima posthuma) of nearly equal sze
(8+1 cm) were selected for its anatomical and physi-
ologica resemblancewith theintestinal roundworm
parasites of human beingg*?,

Each earthwormwasplaced in petridishescontaining
15 ml of normal saline (9 mg/ml) as control,
Cdotropain-Gindifferentdilutions(2.5, 5, 10, 25and
50 mg/ml) and standard compound Piperazine Citrate
asoinnormal saline (15 mg/ml). Observationswere
made for the time taken to paralyse and/or death of
individua worms up to four hours of test period. Pa-
ralysiswas said to occur whenthewormsdid not re-
viveeveninnorma sdine. Death was concluded when
thewormslost their matility followingwith fading away
of their body colour(?4,

Satistical analysis

The experimental results were expressed asthe
mean+ S.E.M. data were assessed by the method of
andysisof ANOVA followed by student’s t-test. P value
of <0.05wasconsdered asstatistically significant.

RESULT

The compound Cal otropain-G gave positivetest
————————, Natural Products
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TABLE 1: Effectsof calotropain-G and acetyl salicylic acid
(ASA) onwrithinginduced by aceticacid in mice

Treatment Dose No. of writhings Inhibition
(i.p.) (per 10 min) (%)
Control (SWFI) 10 mi/kg, 30.68+2.72 -
Cdotropain-G 5mgkg  24.57+2.83* 19.92
Cdotropain-G  7mg/kg  21.39+1.49* 30.28
Caotropain-G 15mg/kg  15.82+1.37* 48.44
ASA 100 mg/lkg  9.81+1.51* 68.02

Values expressed as mean £ SEM; (n=6); * (p<0.05) control vs.
treated groups

TABLE 2: Effect of calotropain-G and mor phineon hot plate
reaction timein mice
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0 85+0.65 7.8+0.80 8.02+042 9.1+0.03 8.7+0.35

30 9.5+0.69 9.92+0.44 10.8+0.88 11.63+0.80* 22.66+2.08*

60 9.7+0.73 10.784+0.29 10.07+0.70 12.87+0.56* 21.16+1.32*

90 10.74+0.66 11.044+0.3011.37+0.42* 15.37+0.46* 18.07+1.04*

120 11.16+1.6711.31+0.6012.67+1.06* 18.07+0.46* 17.03+1.05*
Values expressed as mean = SEM; (n = 6); * (p<0.05) control vs.
treated groups

TABLE 3: Anthdminticactivity of Calotropain-G
Time (min)

Concentration

Compound

(mg/ml) For paralysis For death
Control
(Normal 9 - 240*
saline)
Piperazine
Gitrate 15 19.43+0.47* 32.28+0.63*
25 146.78+2.86* -
Calotropain- 5 118.48+1.23* 151.18+2.71*
G 10 74.21+1.14* 116.42+1.82*
25 27.23+0.62* 49.25+0.42*
50 16.31+0.31*  28.29+0.23*

Values are expressed as mean + SEM from Six observations, *
(p<0.05) control vs. treated group, # Total test period where no
paralysis or death occurred to the worms

for protein. Calotropain-G a so showed significant ac-
tivity in protease assay. The LD, of Caotropain-G
when given through intraperitoneal routein micewas
found to be 56 mg/kg body weight.

The results presented in TABLE 1 shows that
Calotropain-G (at thedoses of 5, 7 and 15 mg/kg) and
the standard drug A SA (at the dose of 100 mg/kg) ex-
hibited Significant and dosedependant inhibition of acetic
acid induced writhing when compared to that of con-
trol. Asshownin TABLE 2, Cdotropain-G (at thedoses
of 7 and 15 mg/kg) and the standard drug Morphine

(at the dose of 5 mg/kg) increased the reaction time
sgnificantly and dose dependently when compared to
that of control.

The anthelmintic activity of the compound
Cdotropain-G on P.posthumaisexhibitedin TABLE
3. Theperusal of thedatareveal sthat Calotropain-G
showed only pardysisbut no mortdity (uptofour hours
or 240 minutes) at the concentration of 2.5mg/ml. The
other test concentrations of Calotropain-G (5, 10, 25
and 50 mg/ml) and the standard drug Piperazine Cit-
rate (at the concentration of 15 mg/ml) showed signifi-
cant anthel mintic activity when compared with total test
period (240 minutes) of control group where no pa-
ralysisor death occurred to theworms.

DISCUSSIONAND CONCLUSION

Theandgesicactivity of Calotropain-G was stud-
ied for periphera and central activities. Aceticacid in-
duced writhing methodisnot only smpleand reliable
but al so affordsrapid evaluation of peripheral type of
andgescaction. Inthistest, theanima sreact with char-
acteristic gretching behavior, whichiscalled writhing.
Theabdominal congtrictionisrelated to the sensitiza-
tion of nociceptive receptorsto prostaglandins. It is
therefore possible that Cal otropain-G produced anal -
gesic effect may be probably dueto theinhibition of
synthesis or action of prostaglandins. The hot plate
method originally described by Woolfe and Mac
Dona d??. Thistest has been found to be suitablefor
evauation of centraly but not of peripheraly actingan-
agesc. Thevdidity of thistest hasbeen shownevenin
the presence of substantial impai rment of motor per-
formance®. Thecentraly acting analgesicsgenerally
elevatethe pain threshold of micetowardsheat. The
present findings of the study indicate that the
Calotropain-G may be centrally acting.

Theanthelmintic activity revea sconcentration de-
pendent nature. The potency of thecompoundisfound
to beinversely proportional to thetimetaken for pa-
raysisor death of theworms.

In conclusion, the present study demonstratesthat
Calotropain-G hasmarked ana gesic and anthelmintic
activities. Further studiesmay reved theexact mecha
nisms of action responsiblefor theanalgesic and an-
themintic activitiesof Cdotropan-G
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