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ABSTRACT

ArisaemajacquemontiiBlume (Araceae) is reputedit®physiological properties in the folk medicinetem and
used in Chinese herbal medicine as anti-convulddethanolic extracts of roots and fruits, the cloffmrm extracts
of roots and shoots of ArisaemajacquemontiiBlumeswievestigated for immunomodulatory,antileishméania
phytotixic activities. Immunomodulatory activitywamsestigated using luminol based chemiluminesceassay.
Present study demonstrated the effect of thesaatston ROS production of human whole blood anthtsd
polymorphoneutrophils after activation with Serupsonized Zymosan. Methanol and chloroform extratt®ots
of the plant possess significant inhibitory activithile methanol extract of fruits and chloroformtract of shoots
of the plant possess moderate inhibitory activityilaishmanial activities of the chloroform and metol extracts
were evaluated by 96-well micro titer plate methdde chloroform extract of the roots of the plaavé shown
significant antileishmanial activity while the matiol extracts of the shoots and fruits have shoew |
antileishmanial activity. Phytotoxic activities ®ime extracts were tested against the Limnaminagusiemodified
protocol of McLaughlin bioassay. Methanolicextraofdruits and roots and chloroform extract of steand roots
were studied for their phytotoxic activity. Thearoform extract of shoots of the plant showed 10MhBibition at
concentration of 1000ug/mL while chloroform extratthe roots and methanol extract of fruits of pent showed
moderate activity at the highest dose.
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INTRODUCTION

The genudrisaemais known by its 150 species of which 14 are foim&akistan [1] The plants of the genus are
reputed for their physiological properties and feguently used in folk medicine system as an eotivulsants
agent [2].ArisaemajacquemonBiume is an herb found in the northern regions @ififtan and Kashmir. It is also
found in upper forest and lower alpine zone indhier areas of Himalayas in the range of 2400-489@fers [3].
The plant is known as toxic plant as it resemhhessnake, Cobra and is therefore locally named #@ftesnake as
“sap-ki-booti” (snake herb). The plant contain ni;nmeedle like crystals of calcium oxalate, which mtensely
irritating when brought to contact with the mucuemfbrane of the mouth, nose and throat, or withegesHin. But
they are easily neutralized by thoroughly dryingcooking the plant or by steeping it in water [4..jacquemontii
have immense medicinal importance. The juice frbmtubers of the plant is applied to the skin ke kthasi and
Garo tribes of Meghalaya in India for the treatmafnting worms and other skin diseases [5]. A tuketin having
potent anti-insect and anti-proliferative activitias purified from the plant [6-7].Roots and fruitsthe plant are
used in psychic and nervous disorder. A chemidaltdiure survey revealed the isolation of two tetyalic
triterpenoid and substituted benzophenol (arisaemanfrom the plant [8]. Earlier we have reported activity of
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methyl ethyl ketone and methanol extracts of ttenipinrad 6 andrad 52 yeast assays [9]. Keeping in view its
important biological activities [10], we have bdemestigating the plant for the last twenty yeak&][ Our recent
investigations have resulted the immunomodulatangiliashmanial and phytotoxic activities of diféet extracts of
plant.

MATERIALSAND METHODS

Collection, Authentication and Extraction of Plant M aterial

ArisaemajacquemonBiume(Araceae), fresh whole plants were collecteminf Nathiagalli forests, Abbottabad
Khyberpakhtunkhwa, Pakistan in September 2009 atitkaticated by the plant taxonomist at the Depamntnof
Botany, University of Azad Jammu and Kashmir, Miaefbad (AJK) Pakistan. The voucher specimen NoXX-
278has been kept in the herbarium of the departiftemtcollected plant material, roots, shoots amétsfrof the
plant were washed thoroughly, dried in shade aridnseparately. The plant material, the dried spsehoots and
fruits of 4 kg each were soaked in chloroform anethranol respectively for three days at room tentpegaThe
process was repeated thrice in order to get maxirguamtity of extracts. Pooled solvents were remoweder
reduced vacuum at 6T = 1°C. All extracts were kept in well stopper glasstedrer for further study.Prelimnary
phytochemical screening was carried out on theetg using standards screeningmethods [12].

Phytochemical screening

Prelimnary phytochemical screening for various sdeoy metabolites such as cardiac glycosides, nars@ponin,
terpenes and long chain esters were carried ounéthanol and chloroform extracts of roots, shaois fruits of
the plant, using the usual procedures [12].

Immunomodulatory activity

Reagents, Chemicals and Equipments

Luminol (3- aminophthalhydrazide) was purchase frResearch Organics, while Hanks Balance Salts iSolut
(HBSS) were purchased from Sigma, Germany. Lymptesc@eparation Medium (LSM) was purchased from MP
Biomedicals Inc. Germany. Zymosan-A was obtaifreth Fluka (Biochemika). Dimethylsulphoxide (DMSO),
ethanol and ammonium chloride of analytical grastese purchased from Merck Chemicals, Darmstadtm@ny.
The luminometer used was Luminoskan RS Finland.

I solation of Humannpolymor phoneutrophils (PM Ns)

Heparinized blood was obtained by vein puncturegtasaly from healthy volunteers. Blood mixed wiktank’s
Balance salt solution [Ca and Mg free] (HB$8nd LSM. After 30 mints RBCs were settle down ptasma layer
taken and layered on LSM. After centrifugation 6frBints supernatant was discarded and palate wes t@hich is
mixture of PMNs and RBCs. RBCs was lysed addingL1Distilled water and this lysis is stoped by adpih mL
HBSS™ 2x and washed by adding HBSSAfter centrifugation of 10 mints PMNs was settetiwn in white pallet.
Viability was cheked by Trypan Blue and cell couhtey using Hemocytometer and microscope. Cells were
adjusted to their required concentration using FaBlalance salt solution containing Ca and Mg (HB$$H, 7.2.

Chemiluminescence Assay

Luminol-enhanced chemiluminescence assay were npeefbas described by Helfand et al. (1982) [13iefBr 25

uL diluted whole blood (1:50 dilution in sterile I$8™) or 25 uL of PMNs (1 x 19 cells were incubated with 25
uL of serially diluted plant extract with concenitoa ranges between 12.5 to 200 pug/mL. Control svathve
received HBSS and cells without extracts. Tests were perfornmeithé white 96 well plates. Plates were incubated
at 37°C for 20 minutes in the thermostated chamber ofLthminometer. Serum Opsonized Zymosan 25 L,
followed by 25 pL luminal 7 x T0M) HBSS™ was added to each well to obtain a 100 pL volumell. The
Luminometer results were monitored as chemilumieese RLU with peak and total integral value sethwit
repeated scans at 60 seconds interval and onedspooris measuring time.

Statistical analysis
Student T-test was performed to compare the siiie mean difference between the control anddtestacts
for various chemiluminescence results. The diffeesnconsidered to be significant at level &f @.05.
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Chemiluminescence study of extractswith whole blood
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Figure-1: Effect of extracts TNFM, TNRM, and TNSTC & TNRCon oxidative bur st of whole blood
TNFM = Methanol extract of fruits, TNRM = Metharltract of roots. TNSTC = Chloroform extract obsts. TNRC = Chloroform extract of
roots.

Chemiluminescence study of extractswith PM Ns by using luminol substrate
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Figure-2: Effect of extracts: TNFM, TNRM, TNSTC & TNRC on oxidative burst of Activated PMNs.
TNFM = Methanolic extract of fruits. TNRM = Methaiméxtract of roots.
TNSTC = Chloroform extract of shoots. TNRC = Chlorof extract of roots.

Antialishmanialactivity

Leishmania Promastigotes are grown in bulk earlynodified NNN biphasic medium using normal physgital
saline. leishmania parasite Promastigotes wereiredtwith RPMI 1640 medium supplemented with 10%the
inactivated foetal bovine serum (FBS). Parasitdsgaphase are centrifuged at 2000 rpm for 10 neimaind washed
three times with saline at same speed and timasReas are diluted with fresh culture medium ténalfdensity of
10°cell / m L.In a 96-well micro titer plate, [14] 180 of medium was added in different wells. 20pLttw extract
of the plant was added in medium and serially ddutlOOuL of parasite culture was added in all svdlivo rows
were left for negative and positive control. Negattontrol received medium while the positive cohtrontains
varying concentration of standard antileishmanaahpounds e. g. Amphotericin B and Pantamidine. gihte was
incubated between 21-2Z for 72 hours. The culture was examined microsmilyi on an improved neubauer
counting and 1, values of the extracts possessing antileishmantality were calculated by Software Ezfit 5.03
perella Scientific. All assays were run in dupiecaPercent mortality was observed by followingrata.
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Percent mortality =100 -No. of parasitgg)x 100
No. of paites(negative contr()l

Table-l:Antileishmanial activity of chloroform extract of roots of A.jacquemontii.

S. No. | Leishmanicidal Activity] 16 (ug/ mL) £+S.D

1 Test sample 20.92 =:0.28
Standard drugs used

2 Amphotericin B 050 +0.02

3 Pentamidine 256 +0.09

Test organism Leishmania major (DESTO). Incubatieriod was 72 hours and incubation temperature2®24€.
Sample showed significant antileishmanialactivity.

Table-2:Antileishmanial activity of mathanol extract of shootsof A. jacquemontii.

S. No. | LeishmanicidalActivity | ICsq (ug/ mL) +S.D

1 Test sample 81.59 £1.32
Standard drugs used

2 Amphotericin B 0.50 +0.02

3 Pentamidine 256 +0.09

Test organisnt.eishmaniamajor (DESTO). Incubation period was 72 hours amcubation temperature was 2.
Sample showed lowantileishmanial activity.

Table-3:Antileishmanial activity of methanolic extract of fruits of A.jacquemontii.

S. No. | Leishmanicidal Activity] 16 (ug/ mL) +S.D

1 Test sample 83.33 +0.37
Standard drug used
2 Amphotericin B 050 £0.02

3 Pentamidine 256 +0.09

Test organism Leishmania major (DESTO). Incubagieriod was 72 hours and incubation temperatuse225C.
Sample showed low antileishmanial activity.

Phytotoxic Assay Protocol

The Limnabioassay was carried out the using the modifiedogm of Mclaughlin [15.-16]. The limna minor
(duckweed) were cultivated under optimum condition 1 and 2 days, briefly washed in water anddfarred into
the E-medium. This E-Medium was arranged by addlitiba variety of constituents in 1L distilled wat€he KOH
pellets were added to maintainthe pH between5700 Stock solution 100 mL was dissolved in 900mhdistilled
water to obtain working E. medium. The crude extBrmg was dissolved in 1.5 mL of methanol, froimck 10,
100 and 1000pL of solution was transferred to tlil@sks and the solvent was allowed to evaporate. Working
E-medium 20 mL and 20 fronds of lemna minor wereealin each flask. These flasks as well as podfsitandard
drug of plant growth inhibitor + 20 fronds d¢emna minoy and negative (solvent + 20 fronds lefmna minoy
control were placed in growth chamber for seversdmd results were recorded. Formula that was tasedrk out
the percent growth inhibition is

Percent growth inhibition = 100 -No. of frondsesk 100
No. of fronds in control
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RESULTSAND DISCUSSION

The results of phytochemical screening revealedptiesence of terpenes. saponins and glycosidd®irxtracts.
The methanolic extracts of roots, fruits and chionm extracts of roots, shoots with ethno medicinsés, were
tested for theirin vitroimmunomodulatory activities. In the current study wsed two probes (luminol and
lucigenin) that can detect the reactive oxygen igge@R0OS). Luminol is characterized by its abitibyenter the cell
and react with the intercellular ROS [17]. Thisibitory activity could be due to the ability of tletracts to block
the complement receptor, consequently inhibitingONPAl oxidase, a cell membrane associated enzyme. As
zymosan-A activates phagocytes by binding to compld receptor type 3 on the cell surface; this hanediffers
from the PMA which acts directly on the interceflulmessengers, activating the production gf trough the
NADPH oxidase [17]. Immunomodulatory activity stesliresults on the whole blood showed that methandl
chloroform extracts of roots of the plantexhibitggnificant inhibitory activity at the initial sceaing doses (12.5,
50 and 100 pg / mL). While methanol extracts oitérand chloroform extract of shootsAf jacquemontishowed
remarkable increase in cell oxidative burst respoAdl the four extracts were further investigatedtheir effect on
zymosan-A activated polymorphoneutrophils (PMNd).tle extracts showed a dose dependant effectwBb %
inhibition at the highest dose concentration (2@@mL) except the methanol extract of fruits of flant which
showed 50 % inhibitory activity. Theantileishmangadtivities of roots, shoots and fruits extractstted plant and
standarddrugs used as reference compoundsare shoabies I, 1l and Ill. The test organism wasLeigmnia major
(DESTO). Incubation period was 72 hours and indobatemperature was 22.The chloroform extract of the
roots ofArisaemajacquemonBiume have shown significant antileishmanialacyivits|Csovalue was 20.92 0.28
ng / m L. Whereas methanolic extracts of shootsfauits of the plant have shown low antileishmaictivities.
Its IC 59 value were 81.591.32 pg/ mk S.D and 83.33 0.37 ug / mk S.D respectively. Amphotericin B §6=
(0.50+ 0.02 pg / m L) and PentamidinglC (2.56 + 0.02 pg / mL) were used as standard drugs.. Bgvé&lue
indicates the effective concentration of a compoimpg / mL necessary to achieve 50 % growth iriuibi The
activity spectrum of the extracts showed that thentpas a whole possesses significant antileishahaaditivity.
Herbicides, Paraquate (0.075pg/mL) causes a signifiphytotoxic effect olemna minorand used as standard
phytotoxic agent in the assay. MethanolicextraétBwts and roots and chloroform extract of shoatsl roots of
Arisaemajacquemontiwere studied for their phytotoxic activity. Thelatoform extract of shoots of the plant
showed 100 % inhibition at concentration of 1000plg/while chloroform extract of the roots and metblaextract
of fruits of the plant showed moderate activityrat highest dose.

CONCLUSION

To the best of our knowledge there is no earliporeon immunomodulatory. Antileishmanial and phgtacity of

the plant. The results of these studies indicadedRtract are relatively non toxic. Chloroformraxt of roots of the
plant showed significant immunomodulatory and aghmanial activities. While the chloroform extraétshoots
of the plant showed 100 % phytotoxic activities catncentration of 1000pg/mL. Further investigaticare

progressing for isolation of secondary metaboligsponsible for observed activities in the extractd these will
be reported at latter date..
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