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Abstract

Scleropyrum pentandrum (Dennst.) Mabb belongs to the
family Santalaceae and grows along the margin of evergreen to
semi-evergreen forests. The present study was designed to
investigate mineral composition, cytotoxic and anticariogenic
potential of S. pentandrum leaves. The mineral content in
powdered leaf material was estimated by using atomic
absorption spectrophotometer. The methanol extract was
tested for anticariogenic activity against 24 oral isolates of
Streptococcus mutans by Agar well diffusion method. Cytotoxic
activity of extract was determined by brine shrimp lethality
bioassay against the brine shrimp Artemia nauplii. Among the
principal elements, high potassium content followed by
calcium, magnesium and phosphorus. Among trace elements,
iron was detected in high concentration followed by
manganese, zinc and copper. The extract was found to cause
inhibition of oral bacterial isolates in a dose dependent manner.
The diameter of inhibition zone formed was in the range of 1.7
to 2.3cm and 1.3 to 2.0cm at extract concentration of 20mg/ml
and 10omg/ml respectively. The lethality of extract against brine
shrimps in terms of mortality of shrimps was directly
proportional to the concentration of the extract and highest
mortality (33%) was observed at 100opg/ml concentration.
Phytochemical screening of extract revealed the presence of
alkaloids, saponins, tannins and glycosides and these
phytoconstituents could be responsible for the observed
anticariogenic and cytotoxic potential of the extract. Further
studies on characterization of active components in the extract

and their bioactivities are to be carried out.
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INTRODUCTION
Scleropyrum  pentandrum  (Dennst.) = Mabb
(Synonym : Scleropyrum wallichianum Arn.)

belongs to the family Santalaceae and grows along
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the margin of evergreen to semi-evergreen forests
between 600 and 1600 m. S. Pentandrun is
distributed in Cambodia, China, Thailand, Sri Lanka
and Laos. In India, it is distributed in Peninsular
India, Western Ghats, South and Central Sahyadris
and generally found on sandy soil, as well found in
semi and dry evergreen forests, in open forest near
stream and in lowland Dipterocarps forest, from 500
to 1000m. Flowering occurs in January to March,
fruiting in August to October [1. The whole plant
parts are applied externally to treat skin irritation in
Kani tribal settlement, Agasthiayamalai biosphere
reserve, Tirunelveli, South India [2. It is commonly
called Naaikuli in Kasargod, Kerala and is used as a
mechanical barrier (fencing) in dried or live
condition [3l. The crushed roots are given for curing
stomach ailments in Kurichyas tribal community in
Kannur district of Kerala [4l. Recently, Soundarya et
al. Is] screened antibacterial activity methanol extract
of leaves and found inhibitory efficacy was dose
dependent. Extensive literature reviews revealed that
much of the bioactivities of this plant remain
unexplored. Hence, the present investigation was
undertaken to determine mineral content and to
screen anticariogenic and cytotoxic activity of

methanol extract of S. pentandrum leaves.

MATERIALS AND METHODS
Collection and

Material

Identification of Plant
Plant material was collected during April 2010 in an
area called Kanivebagilu located in Hosanagara
Taluk, Shivamogga District, Karnataka. The plant
was identified by Prof. KG Bhat, Udupi, Karnataka.

(KU/AB/KSV/3946) was
University herbaria at PG

Voucher  specimen
deposited in the
Department of Studies and Research in Botany,

Shankaraghatta, Karnataka for future reference.

Determination of Elemental Composition

Elemental composition was determined according to the
method of Sarangi et al. 6. A known amount of
powdered leaf material (1gm) was digested using
mixture of concentrated nitric acid and perchloric acid
(1oml) in a beaker. The powdered material was left in
acid mixture for 24 hours and was digested on the hot
plate until complete digestion. After digestion, 10ml of
10% nitric acid was added to the beaker and the beaker
was left for two hours for residue to settle down. The
supernatant liquid was filtered though Whatman No. 1.
The filtrate was subjected to estimation of elements
namely calcium (Ca), magnesium (Mg), potassium (K),
phosphorus (P), zinc (Zn), iron (Fe), copper (Cu) and
manganese (Mn) Atomic

using absorption

spectrophotometer.

Extraction and Phytochemical Analysis

The leaves were washed thoroughly, shade dried,
powdered and used for extraction. A known quantity of
powdered leaf material (500gm) was subjected to
soxhlation and exhaustively extracted with methanol
(HiMedia, Mumbai) for about 48 hours. The extract was
filtered, concentrated in vacuum under reduced
pressure and dried in the desiccator [7]. Methanol extract
was subjected to preliminary phytochemical analysis to
alkaloids
(Dragendorff’s test and Mayer’s test), saponins (frothing

screen phytoconstituents namely
test and hemolysis test), flavonoids (Shinoda test),
glycosides (Salkowski test and Keller-Kiliani test),
tannins (ferric chloride test) and Terpenoids (Salkowski

test) [8.9],

Anticariogenic Activity of Methanol Extract

The anticariogenic efficacy of methanol extract was
tested by Agar-well-diffusion method [0l against 24 oral
isolates of S. mutans (S-1 to S-24) recovered from
dental plaque and saliva samples of dental caries
patients. The S. mutans isolates were maintained on
sterile Brain heart infusion agar (HiMedia, Mumbai)
slants. Briefly, 24 hours old Brain heart infusion broth
(HiMedia, Mumbai) cultures of S. mutans isolates were
swabbed uniformly on solidified sterile Brain heart

infusion agar plates using sterile cotton swab. Then,
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wells of 6mm diameter were punched in the inoculated
plates with the help of sterile gel puncher and the
extract (10 and 20mg/ml of 10% DMSO), Standard
(Chloramphenicol, 1img/ml) and Control (10% DMSO)
were added separately into respectively labeled wells.
The inoculated plates were incubated at 37°C for 24
hours in upright position and the zone of inhibition
formed around the well was measured with a ruler. The
experiment was carried in triplicate to get average

reading.

Cytotoxic Activity of Methanol Extract

The brine shrimp lethality test was conducted according
to the method of Raghavendra et al. [*l. Brine shrimp
Artemia nauplii eggs (Nihon Animal Pharmaceutical
Inc., Tokyo, Japan) were hatched in a container filled
with air-bubbled artificial sea water which was prepared
with 10g of a commercial salt mixture (GEX Inc., Osaka,
Japan) and 500ml of distilled water. After 36-48 hours,
the phototropic shrimps were collected by pipette for
bioassay. The different concentrations of methanol
extract (10-1000pg/ml) were tested in vials containing
sml of brine and 25 shrimp in each of three replicates.
The vials were incubated at 25°C and surviving shrimps

were counted after 24 hours.

RESULTS
Phytochemical and Mineral Composition
Yield of the extract was 4.17%. Preliminary

phytochemical screening of methanol extract
revealed the presence of alkaloids, saponins, tannins
and glycosides. Mineral content of leaf material is

shown in Table 1.

Table 1: Elemental composition of S. pentandrum

leaves
P 1600
K 22000
Fe 417.8
7n 27.5
Mn 209.4
Cu 19.2
Mg 6199.8
Ca 21190.0

Anticariogenic Activity of Methanol Extract

The anticariogenic activity of methanol extract was
investigated against 24 oral isolates of S. mutans
recovered from plaque and saliva samples of dental
caries patients. The result of inhibitory activity of
extract is shown in Table 2. Results were recorded as
presence or absence of zones of inhibition around the
well. The inhibitory zone around the well indicated
the absence of bacterial growth and it as reported as
positive and the absence of zone as negative. It was
found that the extract caused inhibition of oral
bacterial isolates in a dose dependent manner. The
diameter of inhibition zone formed was in the range
of 1.7 to 2.3cm and 1.3 to 2.0cm at extract
concentration of 20mg/ml and 10mg/ml respectively.
Inhibition caused by standard antibiotic was higher
than that of methanol extract. DMSO did not cause

any inhibition of cariogenic isolates.

Table 2: Anticariogenic activity of methanol extract
against cariogenic bacteria

Zone of Inhibition in cm

Isolate Antibiotic | DMSO
(xmg/ml) | (10%)
2.3 -

1.9 1.8

S-1
S-2 1.8 1.7 2.6 -
S-3 1.7 1.5 2.6 -
S-4 1.9 1.8 2.5 -
S-5 1.8 1.7 2.6 -
S-6 2.0 1.8 2.4 -
S-7 2.1 2.0 2.5 -
S-8 1.7 1.6 2.7 -
S-9 2.1 2.0 2.7 -
S-10 1.8 1.7 2.4 -
S-11 1.9 1.7 2.5 -
S-12 2.1 1.9 2.6 -
S-13 2.3 1.9 2.8 -
S-14 1.7 1.5 2.3 -
S-15 1.9 1.3 2.5 -
S-16 1.9 1.5 2.4 -
S-17 2.0 1.7 2.6 -
S-18 1.7 1.6 2.4 -
S-19 1.8 1.6 2.6 -
S-20 1.8 1.5 2.7 -
S-21 2.1 1.9 2.6 -
S-22 1.9 1.6 2.6 -
S-23 1.7 1.5 2.5 -
S-24 2.1 1.9 2.5 -
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Brine Shrimp Lethality of Methanol Extract

The result of cytotoxic activity of methanol extract by
brine shrimp lethality is presented in Table 3. The
lethality of extract in terms of mortality of shrimps
was directly proportional to the concentration of the
extract. Highest mortality (33%) was observed at
1000ug/ml concentration whereas mortality was not
observed at 10ug/ml extract concentration. Thus, the

extract was found to be toxic at high doses.

Table 3: Brine shrimp lethality of methanol extract

concentration Mortality
(ng/ml) C (%)
10 100 o} 0.0
100 100 7 7.0
1000 100 33 33.0
DISCUSSION

Minerals are chemical constituents used by the body
in many ways. Although they yield no energy, they
have important roles to play in many activities in the
body. These include calcification of bone, blood
coagulation, neuromuscular activity, acid base
equilibrium, enzyme activity, osmotic regulation etc.
Minerals are broadly classified into principal
elements and trace elements. Minerals like Ca, K, Mg,
P etc forms the principal elements while Fe, Cu, Mn,
Zn etc forms the trace elements. K maintains
intracellular osmotic pressure and is required for the
regulation of acid base balance and water balance in
cells. It is required for the transmission of nerve
impulse and is necessary for protein synthesis by
ribosomes. P is a constituent of high energy
phosphate compounds and nucleotide coenzymes. Ca
blood

coagulation, nerve transmission, membrane integrity

is important for muscle contraction,
and permeability, activation of certain enzymes,
development of bones and teeth. Mg is required for
the formation of bones and teeth and is necessary for
proper neuromuscular function. It serves as a

cofactor for several enzymes requiring ATP. Fe is an

important component of hemoglobin and myoglobin.
It is present in cytochromes and certain non-heme
proteins that are involved in electron transport chain
and oxidative phosphorylation. Iron is associated
with effective immunocompetence of the body. Cu is
an essential component of several enzymes and is
necessary for the synthesis of hemoglobin, melanin
and phospholipids. Cu is important for the
development of bone and nervous system. Mn is
required for the formation of bone, synthesis of
hemoglobin, cholesterol and normal functioning of
nervous system. It serves as cofactor for several
enzymes and it inhibits lipid peroxidation. Zn is
important in storage and secretion of insulin from
pancreas. It is an essential component of several
enzymes and is required for wound healing 12131, In
the present investigation, appreciable quantities of
most of these minerals were observed in the leaf
material. Among the principal elements, potassium is
present in high concentration (22000 ppm) followed
by calcium (21190 ppm), magnesium (6199.8 ppm),
and phosphorus (1600 ppm). Among trace elements,
high concentration of iron is detected (417.8 ppm)
followed by manganese (209.4 ppm), zinc (27.5 ppm)
and copper (19.2 ppm).

Dental caries is the most common infectious diseases
in the oral cavity. Approximately 200 to 300
bacterial species colonize human dental plaques, but
as noted above only a finite number have been
associated with either dental caries or periodontal
disease [4l. Among the oral bacteria, mutans
streptococci have been considered as the major
cariogenic bacteria. Mutans streptococci are further
divided into seven species namely Streptococcus
mutans, S. sobrinus, S. downei, S. rattus, S. cricetus,
S. ferus, and S. macacae. Among these, S. mutans is
the major agent of this disease in man, followed by S.
sobrinus, which has also been implicated in this
process. Other species such as S. cricetus and S.

rattus are less frequently isolated from humans as
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they are mainly related to dental caries in animals. S.
ferus does not seem to be related to the etiology of
dental caries [141518], Several studies have been
carried on the inhibitory role of natural
compounds/extracts against mutans streptococci.
Yanagida et al. 191 investigated and found the
inhibitory effects of apple polyphenols on the
synthesis  of  water-insoluble  glucans by
glucosyltransferases of streptococci of the mutans
group and on the sucrose-dependent adherence of
the bacterial cells. The inhibitory activity of methanol
extract of Rheum undulatum root against S. mutans
and S. sorbinus was investigated by Song et al. [20],
The dichloromethane fraction showed the most
active antibacterial activity. The activity of the
related to the

fraction was presence of

anthraquinones, cardiac glycosides, coumarines,
sterols/terpenes, and phenolics. Esmaeelin et al. [21]
investigated anticariogenic effect of ethanol and
chloroform extracts of Alcea longipedicellata against
S. mutans, S. salivarious, S. sorbinus and S. sanguis.
Both the extract were found to be bacteriostatic while
malvidin-3,5-diglucoside, isolated from ethanol
extract of flowers was found to be the principal
constituent for antibacterial activity. In a study,
Zheng et al 221 observed inhibitory efficacy of
methanol extract of Aceriphyllum rossii Engler root
and its components aceriphyllic acid A and 3-
oxoolean-12-en-27-oic acid against all cariogenic
bacteria tested. Aceriphyllic acid A was found to
possess faster bacteriostatic activity and the
inhibitory action was shown to be membrane
disruption leading to killing of bacteria. In our study,
concentration dependent inhibition of cariogenic
isolates was observed. The leaf extract was found to
contain secondary metabolites namely alkaloids,
saponins, tannins and glycosides. Antibacterial
activity of these secondary metabolites from plant
extracts has been well documented and the inhibitory
efficacy of extract against cariogenic isolates was

linked to the presence of these metabolites by several

researchers. In this study also, the inhibitory activity
of leaf could be related to the

phytoconstituents.

extract

The brine shrimp lethality bioassay is considered to
be useful in determining various biological activities
of extracts such as cytotoxic, phototoxic, pesticidal,
trypanocidal, enzyme inhibition, and ion regulation
activities [23-28], This bioassay is a rapid, inexpensive
and simple for testing efficacy of plant extracts which
in most cases correlates reasonably well with
cytotoxic and anti-tumor properties. The assay is
based on the ability of the plant extract to cause
mortality of laboratory cultured Artemia nauplii
brine shrimp. It is considered as useful tool for
preliminary assessment of toxicity. This is a rapid
method utilizing only 24 hours, inexpensive and
needs no special equipment. It is so simple that no
aseptic technique is required. It utilizes a large
number of organisms for validation and a relatively
small amount of sample. It does not require animal
serum as needed for other methods of cytotoxicity
testing [29-31]. Several studies have been carried on
brine shrimp lethality of extracts from natural
sources. Raghavendra et al. [l showed cytotoxic
activity of methanol extract of Putranjiva roxburghii
Wall (Euphorbiaceae) seeds. The extract was found
to be toxic with LCs; of 427.74 ug/ml. The
cytotoxicity of methanol extract of leaves of Abrus
pulchellus Wall (Fabaceae) using brine shrimp
lethality bioassay revealed dose dependent activity
with LCs;, of 281.70ug/ml [321. In this study, the
extract was found to cause mortality of brine shrimps
in a dose dependent manner. The methanol extract

showed toxicity only at high dose.

CONCLUSION

In this study, an appreciable quantity of minerals was
detected and hence, the plant could be used as a
source of important minerals. The extract exhibited

anticariogenic and brine shrimp lethality and the
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efficacy could be due to the presence of secondary
metabolites. The plant could be used as a source of
important elements needed for normal physiology of
the body. In suitable form, the extract could be used
against dental caries and cancer or tumor. Further
study is needed to isolate and characterize the
bioactive components present in the extract and their

anticariogenic and cytotoxic efficacy.
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