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ABSTRACT

The present study wasto eval uate the antidiabetic activity of the Parmelia
perlatain streptozotocin induced diabetic rats. The ethanol extract and its
chloroform fraction showed promising results. doses respectively. The
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ethanol extract showed promising activity 21.5% at 500 mg/kg in STZ-s
model. On further fractionation of the ethanol extract into four fractions,
the activity waslocalized only in hexane and chloroform fractions (at 250
mg/kg hexane fraction showed 20.33% and chloroform fraction showed
30.2% ). The most active fraction was chloroform fraction. Further work on
thisfractionisin progress and the active molecules from thisfraction will

be reported later.

INTRODUCTION

Diabetesmdlitusisaseriouschronic metabolicdis-
order that hasasignificant impact onthehedth, quaity
of life, and life expectancy of patients, aswell asonthe
health care system. The World Health Organization
(WHO), has projected that the global prevalence of
type2 DM will morethan doublefrom 135 millionin
1995 to 300 million by the year 2025. Herbal drugs
are prescribed widely because of their effectiveness,
lesssideeffectsand relatively low cost!t. Therefore,
investigation on such agentsfrom traditiona medicina
plants has become more important!?. In the present
study we have selected the Parmelia perlata leaves
for itsantidiabetic property study.

Parmelia perlata belongs to the family
Parmeliaceae. Mainly foundin Himacha Pradesh and
West Benga. Commonly called as Stone Flower. Itis
asocdled Chharila Chharilaisalichen crudedrug sold
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inIndian bazaarsand used in Ayurvedic and Unani sys-
temsof medicine. Threelichenscanbecaled Chharila
Parmotrema Chinense, Par motrema perforatum, and/
or Everniastrum cirrhatum. The smoke of Chharila
isbelievedto relieve headaches. When powdered itis
applied on wounds, and it is considered to beagood
cephalic snuff. Chharilahasa so been considered use-
ful in dyspepsia, spermatorrhoea, amonorrhoea, cal-
culi, diseases of the blood and heart, stomach disor-
ders, enlarged spleen, bronchitis, bleeding piles, sca-
bies, |eprosy, excessve sdivation, sorenessof thethrod,

toothache, and painin generd. Theselichensaredua

organisms composed of asymbiotic relationship be-
tween anagaand afungus. Thefungus, usualy anAs-
comycete, provides the plant its shape, and the alga
providesthe ability to photosynthesis. Thissuccessful

combinationisableto produceamore elaborate and
durableorganismthan either partner alone. Theseare
ableto coloniseinhospitabl e areas such as barerock.
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Aspioneer plants, lichensbreak downtherock surface
and, together with decaying material fromthelichen,
eventua ly form soil conditionssuitablefor other plants.
Many lichens are epiphytic (able to grow on trees),
gaining nutrition from rain running down treetrunks.
Lichensarevariablein shape, elther tubular, upright and
branching, or flat and leaf-like or forming an amorphous
greyishcrust.

Parmelia sp. is mentioned in India Materia
Medicaas useful in treating anumber of ailmentg3.
The Speciesof Parmelia are collected inlarge quan-
titiesasafood supplement in India. Parmeliaperlata
used to treat wounds, infections, inflammation, skin
diseases, diarrhea, dysentery, cough, fever and rena
calculi™ Parmotrema chinensein particular, along
with Parmelia perforatum, isused medicinaly inIn-
diaasadiuretic, headache remedy, sedative and anti-
biotics for wounds®8. Parmelia perlata contains
many chemicals, atranorin, lecanoric acid, orcin,
erythrolein, azolitmin, spaniolitmint. Parmelia perlata
extract isone of the most common lichen substances
gave positive patch test reactionsin eight subjectsina
routine seried”®. These subjects also reacted to
fumarprotocet raric acid and someof themto evernic
acid, stictic acid and Usnic acid gave negative reac-
tions

MATERIALAND METHODS

Collection of theplant material

The plant material was purchased from thelocal
market and was authenticated by the Botany Division
of theLucknow Univergty.

Extraction and fractionation procedure

Palmelia perlata (1.0K g.) waspercolated in 95%
ethanol at room temperaturein glass percolator four
times. The combined ethanol extract wasfiltered and
concentrated in arotavapour below 50°C to agreen
viscous mass, which was dried under high vacuumto
remove last traces of the solvent. The ethanol extract
wasevauatedforitsantidiabetic activity in STZ-smodd.
Theethanol extract wasfractionated into four fractions
hexane, chloroform, n-butanol soluble and n-butanol
insolublefractions. All thesefractionswere screened
for antidiabetic activity.
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Bioassays
Animals

Maedbinoratsof SpragueDawley strain (8to 10
weeksof age, body weight 120+ 20 g) were procured
fromtheanimal colony of the Central Drug Research
Ingtitute, Lucknow, India. Breeding coloniesof animals
were maintained under SPF (specific pathogen free)
environment in standard housing conditions. Research
onanimaswasconducted inaccordancewith theguide-
lines of the Committeefor the Purposeof Control and
Supervision of Experimentson Animals (CPCSEA)
formed by the Government of Indiain 1964.

Chemicals

Streptozotocin, metformin, were purchased from
SigmaChemica Company, St. Louis, USA. All other
chemica swereof highest purity grade.

STZ-sProcedure

Maleabino rats of Sprague Dawley strain of the
body weight 120+20g. were selected for this study.
Animals, 3/ cagewerekept for 7 daysunder standard
experimenta conditionsbeforetheexperiment. Animals
were given standard rat-pellet diet and tap water ad
libitum. Day ‘O’-Day before experiment, animals were
kept for overnight starvation. Day ‘1’: STZ
(Streptozotocin, Sigma, USA) wasdissolvedin100 m
M citrate buffer pH 4.5 and cal culated amount of the
fresh solution was injected to overnight fasted rats
(45mg./Kg.) intraperitonially. Day ‘2’: Rats remained
assuchinthe same conditions. Food pelletswerere-
moved onthepenultimateday a 5:00 PM. intheevening
and anima swerekept on overnight starvation. Day 3’:
Blood-glucoseleve wasestimated between 9:30-10:00
A.M.inal animals. Blood wastakenfromtail of the
rats by stab techniques and the glucoselevel wasesti-
mated using ’ Advantage Glucometer” of Boehringer
Mannheim Co, USA. Blood was checked 48 hours
later by glucostripsand anima sshowing blood glucose
valuesbetween 160to 270mg./dl. (8to 15 mM) were
included in the experiments and termed diabetic. The
diabetic animasweredivided into groupsconsisting of
5 to 6 animals in each group. Rats of experimental
groupswereadministered suspension of thedesired test
samplesoraly (madein 1.0% gum acacia) at 500 mg/
K g body weight in the case of ethanol extract and at
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250 mg/K g.in case of thedll thefractions. Inthe case
of the standard drug Metformin, the dosewastaken at
100mg/Kg. Theanimasof thecontrol group weregiven
an equa amount of 1.0% gum acacia. A sucroseload
of the 2.5g/K g of the body weight was given after 30
minutes of the drug administration. After 30 minutes of
the post sucroseload blood glucose level wasagain
checked by gluco-stripsat 30, 60, 90, 120, 180, 240,
300 minutesand 24 hoursrespectively. Theanimals
not found diabetic after 24 hours post treatment of the
test sampleswerenot cons dered and omitted fromthe
calculationsand termed as non responders. The ani-
malswhich did not show any fall in blood glucose pro-
fileinagroupwhiletheothersinthat group showedfall
in blood glucose profilewere also considered asnon
responders. Thefood but not thewater waswithheld
from the cages during the experimentation. Comparing
theAUC of experimenta and control groupsdetermined
thepercent of antihyperglycemicactivity. Satistica com-
parison between groupswas made by the Student’s “t”
test.

TABLE 1: Antihyper glycaemic effect of Parmelia perlata

extract and fractionsand standard drug metformin on su-
crosechallenged streptozotocin-induced diabeticrats

% Activity in sucrose
challenged STZ induced
diabetic rats model

21.5**
20.2**
250 30.2%*
250 12.2
250 8.5

Dose

S.No mg/kg.

Compounds

Crude EtOH ext. 500

Hexane fr. 250

CHCl; fr.
n-Butanol fr.

n-Butanol insol.fr.

Metformin
(Standard drug)

*Statistically significant at *P<0.05 and **P< 0.01 in
comparison to control. n = 6 in each group

o U~ W N P

100 26.4** — 35.8%*

RESULTSAND DISCUSSION

Theethanol extract anditshexane, chloroformfrac-
tions showed promising results. The ethanol extract
showed promising activity 21.5% a 500 mg/kgin STZ-
smodel. On further fractionation of the ethanol extract
intofour fractions, theactivity waslocdized only in hex-
aneand chloroformfractions (at 250 mg/kg hexanefrac-
tion showed 20.33% and chloroform fraction showed
30.2%). Themost activefraction was chloroform frac-

tion. Further work onthisfractionisin progressandthe
activemoleculesfromthisfractionwill bereported | ater.
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