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ABSTRACT

Nitric oxide (NO) is generated in many mammalian tissues and is an important mediator of both physiological and
pathological responses. The present study investigated the effect of alcoholic and aqueous extracts of whole plant
of Phyllanthus fraternus Linn in NO production and platelets aggregation. Splenocytes were separated and NO
production was measured. Both alcoholic and aqueous extracts showed significant increase in NO production and
inhibition of platelets aggregation in chicken lymphocytes at a dose of 600 pg/ ml. The study reveals that P.
fraternus may be used in asthma or in cardiovascular implications.
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INTRODUCTION

The plant Phyllanthus fraternus is a well known drug
of Ayurveda (Indian System of Medicine) and
extensively used for the treatment of various liver and,
cardiac disorders, obesity and asthma (1). It is widely
distributed in India and is a well known natural remedy
for a number of illnesses like viral infection 2-4) and
hepatic disorder (5).

Simultaneous administration of Phyllanthus species
extract along with carcinogen has been reported to
inhibit the hepatocellular carcinoma development
induced by N -nitrosodiethylamine (NDEA) (6). In a
previous study Chattopadhyay et al. (7) showed that
Phyllanthus amarus increased mitotic division with
karyomegali, anisocytosis against alcohol induced liver
cell injury in partially hepatectomised albino rats.

It is believed that endothelium derived relaxing factor
(EDRF) produced by vascular endothelium cell is NO
(8).Increase in NO production and decreased platelets
aggregation is common mechanism of any anti-
asthmatic drugs (9). As no extensive work on anti-
asthmatic activity of P. fraternus has been done, the
present study was undertaken to investigate its anti-
platelet aggregation and NO production activities.
MATERIALS AND METHODS

Well identified plants of P.fraternus were collected
from the campus of College of Pharmacy,IFTM,
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Moradabad, dried, powdered and extracted separately
with water and alcohol. The extracts were
concentrated and dried in vacuum. Spleens of healthy
poultry birds were collected under aseptic conditions.
Splenocytes were separated as according to the
methods described by Klien (10). The lymphocytes
count was adjusted to 107 cells/ml in media by trypan
blue (0.5%) dye exclusion test. The cell cultures were
divided into four groups with 6 cell culture tubes in
each group, each containing 2 ml of suspension of
lymphocytes and incubated for 2h. Group | served as
untreated group, Group Il served as alcoholic extract
of P. fraternus (AFA) treated, equivalent to 600 pg/ ml
by direct inoculation, Group Il received aqueous
extract of P. fraternus (WFA) equivalent to 600 pg/
ml. Group IV received extract of salbutamol
equivalent to 600 pg/ ml by direct inoculation.

NO was measured as described by Hibbs (11). Briefly,
lymphocytes were seeded (5 X 10%/ml) in RPMI 1640
phenol red free medium supplemented with 10% fetal
calf serum in petri dishes and incubated at 37° C in 5%
CO, for 4 h. WFA, AFA and salbutamol were added
and incubated for additional 48 h. At the end of 48h, 5
ml of Griess reagent [mixture of 1:1 of
napthlethlenediamine dihydrochloride (0.1% in water)
and sulphanilamide (1% in phosphoric acid)] was added
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and incubated in the dark at 30 °C. Finally, the
absorbance was measured at 546 nm and a standard
curve using sodium nitrite was used to calculate the
concentration of nitrite.

Platelet aggregation was initiated by exposure to
ultraviolet light at 366 nm. Alcohol treated platelets
were used as positive control group and aggregation
was determined as per methods of Hedengue (12).

The experimental data were expressed as mean +
standard error of means. The significance of difference
among the WFA and AFA treated groups and control
analyzed by means of one way ANOVA followed by
Tukey’s post-hoc test.

RESULTS

Fig 1 and 2 show the NO production and percentage
platelet aggregation effects, respectively, in the
presence or absence of extracts. Each value is the
mean = SEM of six separate experiments. Treatments
with alcoholic extract conferred significant protection
against UV induced platelet aggregation and induce
production of NO.
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Fig 2. Percentage of platelets inhibition by P. fraternus
in lymphocytes invitro.

DISCUSSION

NO synthase is present in a number of cells including
vascular endothelial cells of brain and platelets (13).
NO synthesized by the constitutive enzymes in these
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cells serves as a transduction mechanism for the
simulation of soluble guanylate cyclase and therefore,
plays a role in the regulation of cell function and
communication. NO has numerous role in biological
system including vasodilatation (14), regulation of
blood (14) and neuromodulator in the CNS (15), and as
second messenger of Insulin (16). In our present study
the NO production was significantly increased by
alcoholic extract of P. fraternus. Incubation with
alcoholic extract also gave protected against platelet
aggregation.
Biological membranes consist mainly of proteins and
lipid (16) Present study revealed the efficacy of
alcoholic extract of P. fraternus against platelet
aggregation and possible mechanism of action may be
an increase in membrane fluidity.
The study also correlates between the NO production
and platelet aggregation. NO is reported to protect
against platelet aggregation and adhesion (17) and is
antithrombic (18). Same phenomena have been
exhibited by P. fraternus by increasing NO production
and inhibiting platelets aggregration.

The study work revealed an important physiology event

in pathology, and haemorheology, where alcoholic

extract of P. fraternus generated NO and prevented
platelet aggregation.

CONCLUSION: The findings indicate that alcoholic

extract may be used in asthma or in cardio-vascular

implications. However, further study to establish it as
an anti- asthmatic or cardio-protective drug at cellular
and molecular level is in progress.
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