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Naga Parpam (NP), a zinc containing drug is prescribed in
Siddha medicine to treat piles, fistula, dysentery, diarrhoea and
tuberculosis. In this investigation, NP’s effect on lipid
peroxidation, antioxidant enzymes and tissues of liver in Wistar
rats has been studied. The drug was administered orally in doses
of 5, 10 and 20 mg/kg body weight for 28 days to the
experimental animals. On day 29, they were sacrificed and the
liver was removed. From the liver homogenate, lipid peroxidation
(LPO) and the activities of antioxidant enzymes (catalase,
superoxide dismutase and glutathione peroxidase) were analyzed.
Dose dependent decrease in LPO and increase in the above
enzymes revealed its potential antioxidant activity. There were no
significant changes in the liver tissue architecture in histology that
further confirmed the pro-active role of NP in treating diseases.
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Metals are used as drugs to treat diseases similar to
proteins, vitamins and essential nutrients'. In Siddha
medicine, metallic drugs are prescribed to treat several
chronic diseases since long time. Even metals which
exert toxicity, are processed employing specialized
traditional techniques that change their properties and
render them therapeutically useful”. Recent researches
have proved that metallic ingredients become nano-
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particles after these processes and they easily enter
cells and exert desired effect in low concentrations’.
Most metallic compounds or their nanoparticles are
biocompatible and found in the human tissues where
they play a crucial role in the body functions®. The
metal zinc, its compounds and nano particles are
reported to possess preventive and curative properties
in preclinical and clinical studies’. Recently, in lung
cancer patients, zinc supplementation has been found
to prevent adverse effects of chemoradiation therapy®.
In the present study, the effect Naga Parpam (NP), a
zinc-based formulation of Siddha medicine, on
oxidative stress markers in the tissues of liver of Wistar
rats was undertaken as sequel to our earlier studies on
metallic drugs of Siddha medicine”.

Materials and Methods

Naga Parpam prepared as per the procedure
mentioned in Siddha literature’, was procured from
Indian Medical Practitioners’ Co-operative Pharmacy
and Stores (IMPCOPS), Chennai, India. Male Wistar
rats (180-200 g) procured from Tamil Nadu
University of Veterinary and Animal Sciences,
Chennai and maintained according to the guidelines
of Committee for Control and Supervision of
Experimental Animals (CCSEA) were used in
experiments after obtaining necessary permission
from the Institutional Animal Ethics Committee.

Experimental protocol

The animals were randomly divided into five
groups, each group contains six animals (n=6). Group
I served as the control. NP was orally administered to
the remaining groups at doses of 5, 10, and 20 mg/kg,
suspended in 1% Carboxymethyl cellulose, over a
period of 28 days. These doses were selected based
on preliminary investigations. On the 29" day,
euthanasia was performed, and the livers were
excised, washed with 1% ice-cold saline. Specific
amounts of tissue were homogenized and then
centrifuged at 3000 rpm for 10 min. The resulting
supernatants were utilized to assess lipid peroxidation
(LPO), superoxide dismutase (SOD), catalase (CAT),
and glutathione peroxidase (GPx) using established
methodologies'®". The liver tissue histopathology
was examined using hematoxylin and eosin staining'*.
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Fig. 1 — Effect of Naga Parpam on LPO and antioxidant enzymes
Values represent mean + SD of six animals; 'p<0.05 when
compared to normal animals; LPO: nmol/mg of protein; Catalase:
pmoles of H,O, utilized/sec/mg protein; SOD: mg of protein;
GPx: pmoles of GSH utilized/minute

Statistical analysis

The data obtained from the experiments were
subjected to One-way analysis of variance (ANOVA)
followed by Duncan's multiple comparison test
(SPSS, 20.0 version). Data presented as the Mean =+
SD for six number of animals. p<0.05 was considered
statistically significant.

Results and Discussion

The examination of NP via S4 Pioneer Wavelength
dispersion ~ X-ray  fluorescence Spectrometer
(WDXRFS, Bruker-AXS, Germany) indicated Zinc as
the predominant component, constituting 65.59% of
the substance’. Subsequent investigations by other
researchers have demonstrated that Zinc is present in
NP in the form of zinc oxide nanoparticles”. In the
liver tissues of animals treated with NP, a reduction in
lipid peroxidation (LPO) was observed in a dose-
dependent manner, while the levels of antioxidant
enzymes (CAT, SOD, and GPx) exhibited a gradual
increase (Fig. 1). Histological analysis revealed the
presence of a small number of apoptotic cells
accompanied by mild focal and lobular inflammation
(Fig. 2).

As liver is the main target organ for ZnO
nanoparticles'’, it was considered to study the changes
occurred on it due to chronic administration of NP. The
liver is considered a primary source of glutathione
production, providing other essential components to the
kidney and intestine for the resynthesis of glutathione.

Fig. 2 — Histopathology of liver tissues

a. Section of tissues of normal rats showing normal hepato-
cellular architecture

b. Section of tissues of Naga Parpam (NP) 5 mg/kg dose treated
rats showing mild focal lobular inflammation

c. Section of tissues of NP 10 mg/kg dose treated rats showing
mild periportal and lobular inflammation

d. Section of tissues of NP 20 mg/kg dose treated rats showing
mild periportal and lobular inflammation

LI — Lobular Inflammation; PI — Periportal Inflammation;

AC — Apoptotic Cells; HC — Hepatic Cells; BC — Binucleated Cells

The intra-hepatic circulation acts as a substrate for
GPx, effectively reducing a wide range of
hydroperoxides before they can damage unsaturated
lipids or transform already existing lipid
hydroperoxides into their corresponding compounds
Earlier workers have reported that zinc has anti-
peroxidative and metallothionein-inducing capacities
besides being an integral part of CuZnSOD, making it
a potent antioxidant agent'"'®. Moreover, zinc plays a
role in preserving the integrity of cell membranes,
either through direct mechanisms or indirectly by
scavenging free radicals that contribute to elevated
LPO. This anti-peroxidative function of zinc appears
to be a crucial process through which it
reinstates both the structural and functional integrity of
the organ. Hence it is construed that zinc helps in
maintaining the functional harmony of liver greatly in
long-term toxicity by regulating the levels of the drug
metabolizing systems'”.

Conclusion
This study showed that the metallic drug NP has
significant antioxidant effect on the liver tissues of rats
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in the doses studied. This action might be due to the
presence of ZnO nanoparticles that were produced
during traditional processing methods of raw
ingredients. Though nanotechnology is of recent origin,
it could be inferred that the Siddhars who evolved the
system of medicine several hundred years ago had the
knowledge of nanoparticles in drug design.
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