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ABSTRACT

The hepatic gland is a vital organ that governs
detoxification, metabolism, protein synthesis, and
biochemical pathways. However, entities like as
viruses, toxins, alcohol, and prescription
medications are all highly susceptible to
contamination. Hepatic disorders such as hepatitis,
cirrhosis, and hepatocellular carcinoma pose
considerable global health threats, contributing to
substantial morbidity and mortality. Contemporary
therapies for hepatic gland disorders frequently
exhibit adverse reaction and lack efficacy.
Consequently, there is a growing demand for
effective, safe, and easily accessible natural and
plant-derived Hepatic-protective pharmaceuticals.
Numerous cultures, including those practicing
Ayurveda, traditional Chinese medicine, and Unani
systems, have utilised medicinal plants within their
traditional medical frameworks. They frequently
encompass flavonoids, alkaloids, saponins, tannins,
and phenolic compounds that demonstrate
Oxidation inhibitor, anti-inflammatory, antifibrotic,
immunomodulatory, and regenerative attributes
that aid in the protection and healing of the
Glandula medicinal plants, encompassing modes of
action, phytochemical composition,experimental
validation, and clinical relevance.

l. INTRODUCTION

The health of both humans and animals
depends heavily on medicinal plants.Herbal
medicine is the type of Historical medicine that is
most widely used. Tomake herbal remedies,
various plant parts are used, such as the stem,
root,bark, entire plant, leaves, and so forth. The
active  ingredients used in  variousherbal
medications vary. One group of plants known as
medicinal plants hasthe ability to cure illnesses or
improve the pharmacology of the body. Plantsstore
cyanogenics, “Secondary metabolites include
alkaloids, sterols,terpenes, flavonoids, saponins,
glycosides, tannins, lactones, quinines, andother
substances.. Indeed, both Historical and modern
medicine make use of medicinal plants.The
Glandula hepatica is one of the body&#39;s most

important organs. It supports protein metabolism as
well as metabolism and detoxification. Because it
is so crucial for eliminating drugs and poisons, it is
easily harmed by xenobiotics,environmental
contaminants, alcohol, viral infections, and certain
medicationslike paracetamol and antitubercular
drugs. The search for safe, affordable,and easily
accessible  Hepatic-protective  medications is
crucial.  Plant-basedmedications have become
increasingly popular as an alternative to
syntheticHepatic-protective medications in recent
years. This is because they have fewadverse effects
and can be used for a variety of purposes. It is well
knownthat many medicinal herbs protect the
Glandula hepatica by changingGlandula hepatica
enzymes, reducing inflammation, accelerating
theproduction of new Glandula hepatica cells, and
acting as Oxidation inhibitors.The chenille plant,
sometimes referred to as the red hot cat tail,
belongs to thefamily Euphorbiaceae. In ancient
medicine, it has been used to treatinflammation,
fever, wounds, and digestive issues. It is also
grown for itsaesthetic qualities. Recent scientific
research has revealed that Acalypha

hispida contains a large number of
bioactive alkaloids, phenolics, andsaponins.
Numerous of these substances are known to
function as Oxidationinhibitors and to protect the
Glandula hepatica.

1. MATERIALS AND METHODS
EXTRACTION OF PLANT MATERIAL

Sufficient amount of plant material was
collectedand brought to the laboratory and washed
thoroughly with clean tap water. After that, it was
air dried completely under shade area at room
temperature and then grounded with electric
machine grinder separately. The resultant powder
was seived, weighed and stored in clean stoppered
bottle and kept in dry place until the extraction
processes was started.

There are two types of extraction
procedures were employed using water and ethanol
respectively. For aqueous extraction the powdered
leaves (21.23 g) were boiled with water for 2 h, and
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filtered by using whatmann filter paper Nol. The
marc was collected and 3 successive extractions
were performed. All the filters were combined
together and concentrated. The resultant extracts
were named as AHAQ (Aqueous extract of
Acalypha hispida).

Ethanolic extraction was performed by
Soxhlet extraction method. The leaves of the plant
Acalypha hispidawere shade dried and powdered
using a mixer grinder. Powdered dry plant material
(40.08 g) was extracted with 100 ml ethanol for 24
h and thus ethanolic extract was obtained using
Soxhlet apparatus manufactured by Jain scientific
glass works, Ambala cantt, Haryana, India. The
extract was filtered and concentrated under
vacuum-sounding apparatus for 30 min and then
stored at 4 Oc

ETHANOLIC EXTRACTION OF ACALYPHA
HISPIDA

-——— '

AUEOUS EXTRACTION OF ACALPHA
HISPIDA

PHYTOCHEMICAL ANALYSIS

Phytochemical screening was carried out
to access the qualitative chemical composition of
crude extract using commonly employed
precipitation and colouration reaction to identify
the major natural chemical groups and secondary

metabolites present in the plants. Combination of
several methods were wused to identify the
phytochemicals of the medicinal plant. Standard
screening test were conducted using a conventional
protocol and reagents on the extract of the leaves
to identify the constituent present.

INVITRO EVALUATION OF HEPATO
PROTECTIVE ACTIVITY

The MTT assay is a colorimetric assay
that is widely used in biomedical research,
toxicology, and drug discovery and natural product
evaluation to determine cell viability, proliferation,
and cytotoxicity, and is one of the most commonly
used colorimetric techniques for determining cell
viability. The principle of the MTT assay is based
on the ability of metabolically active cells to
enzymatically reduce the yellow tetrazolium salt
MTT  (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide) into insoluble purple crystals
of formazan, the amount of color generated being
proportional to the number of viable cells. In this
section, we will describe the principle, the
biochemical reactions, factors affecting the assay,
and the research applications.MTT is a yellow-
colored tetrazolium dye that penetrates the plasma
membrane and enters the cytoplasm of cells. Inside
the mitochondria of metabolically active cells,
specific oxidoreductase enzymes, such as NADH-
dependent or NADPH-dependent dehydrogenases,
reduce the tetrazolium ring of MTT to produce
formazan, a dark purple, water-insoluble
compound.Only cells that are metabolically active
produce sufficient NADH or NADPH for the
reduction process.Non-viable or dead cells, which
have lost mitochondrial activity, fail to reduce
MTT effectively.The quantity of purple formazan
crystals correlates directly with the number of
living cells in the sample.The MTT reagent
diffuses through the cell membrane into the
cytoplasm, where it interacts with cellular
enzymes. Its lipophilic nature facilitates easy
penetration without disrupting cell integrity during
the incubation period.

Once inside, mitochondrial dehydrogenase
enzymes, particularly succinate dehydrogenase,
catalyze the reduction of the tetrazolium ring in the
MTT molecule. These enzymes are active only in
healthy, metabolically functioning cells, making
the assay a reliable marker of cell viability.The
reduction process leads to the formation of needle-
shaped purple crystals of formazan within the
cytoplasm. These crystals accumulate over time
and remain trapped in the cells until
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solubilization.The formazan crystals are insoluble
in aqueous solutions and therefore require
solubilizing agents such as dimethyl sulfoxide
(DMSO0), acidified isopropanol, or ethanol. Once
dissolved, the purple solution exhibits a strong
absorbance, typically measured at 570 nm using a
spectrophotometer or a microplate reader. The
intensity of this color reflects the number of viable
cells in the sample.The MTT assay provides a
quantitative correlation between the color intensity
of dissolved formazan and the number of viable
cells. The more metabolically active cells present in
the well, the greater the enzymatic reduction of
MTT, leading to higher absorbance readings. This
linear relationship allows researchers to:Determine
cell viability percentages under different treatment
conditions.Construct  dose-response  curves to
evaluate drug potency.Estimate 1Cs , values,
which represent the concentration of a substance
that inhibits cell viability by 50%.The sensitivity of
the assay arises from its dependence on
mitochondrial ~metabolism.  Mitochondria are
central to cellular respiration and energy
production, and any change in their activity reflects
changes in overall cell health. Since the reduction
of MTT requires active dehydrogenase enzymes,
even slight reductions in metabolic activity caused
by cytotoxic agents, environmental stress, or
nutrient deprivation are detected accurately.

To find out how harmful anFraction is
and what dose stops 50% of cells from living,
under laboratory conditions cytotoxicity is usually
needed. It is also safe to make a safe therapeutic
window.

We employed trypsin, ethylene diamine,
and tetraacetic acid to break apart the cell
monolayers and make suspensions of single cells.
Using the right hemocytometer, the living cells
were counted and then diluted with 5% FBS
medium until there were 1,105 cells/ml. We
seeded 100 microlitres of the cell suspension into
96-well plates at the plating capacity, with a
density of 10,000 cells/well. The temperature was
37 degrees Celsius, the air was 95% carbon
dioxide, and the relative humidity was 100%.
After that, the cells were able to stick. The
triplicate was retained for each concentration, and
the medium that didn't have any samples in it was
utilised as the control.

Test for MTT:

The yellow tetrazolium salt MTT can be
dissolved in aqueous solution and the reduction of
the tetrazolium ring by the enzyme succinate

dehydrogenase found in the mitochondria of living
cells results in the insolubilization of the MTT and
converts it into a purple formazan, which is directly
proportional to the number of living cells. Each
well was incubated with 15 mL of MTT in
phosphate-stabilized saline for 4 hours at 37
degrees Celsius, and the resulting formazan crystals
were solubilized in 100 mL DMSO, and
Attenuance at 570 nm was measured on the
microplate reader.

. RESULT AND DISCUSSION

The hot extraction procedure were used to
prepare both aqueous and ethanolic extract of
Acalypha hispida.The aqueous extraction was
carried out by boiling the coarsely powdered leaves
with water using a heating mandle. Ethanolic
extraction was carried out by using soxhlet
apparatus after defating with petroleum ether in a
soxhlet apparatus.The obtained aqueous &
ethanolic extract of Acalypha hispida was stored
under vacuum desiccator until further Untill use

EEAH

AQAH

The extracts were screened for various
phytochemical analysis and result are presented in
(table no: 3). The result showed the presence of
alkaloids, saponins, amino acids, tannins, phenols,
glycosides, reduced sugars and flavonoids.

The cell lines were harmed by carbon
tetrachloride, which lowered the cell viability to
45.38 + 0.8520%. The EEAH gave the most
protection at 100ug/ml and the least protection at
6.25ug/ml.  The concentrate made the protective
effect on the cell lines much stronger, and the effect
got stronger with more of it. A morphological
analysis of cell cultures treated with carbon
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tetrachloride shows that the cells shrink, the nuclei
become denser, and apoptotic bodies appear. The
microscopic study shows that the concentrate
protects cell lines from the harmful effects of
carbon tetrachloride.  Carbon tetrachloride had a
negative effect on the cell lines, lowering their
viability to 45.38 + 0.8520%. The EEAH offered
the most protection at a concentration of 100ug/ml
and the least protection at a value of 6.25ug/ml.
The concentrate made the protective effect on the
cell cultures much stronger, and the effect got
stronger with more of it. The morphological
analysis of cell cultures exposed to carbon
tetrachloride shows that the cells shrink, the
nucleus become more compact, and apoptotic
bodies form. The microscopic study shows that the
concentrate protects cell lines from the harmful
effects of carbon tetrachloride. Carbon tetrachloride
had harmful impacts on the cell cultures, which
caused the cell viability percentage to drop to 45.38
+ 0.8520%. At a concentration of 100ug/ml, the
EEAH gave the most protection, while at a
concentration of 6.25ug/ml, it gave the least. The
concentrate made the protective effect on the cell
lines much stronger, and this effect was dose-
dependent. A morphological analysis of the cell
lines that were exposed to carbon tetrachloride
shows that the cells shrank, the nucleus became
more compact, and apoptotic bodies formed. The
microscopic study shows that the concentrate
protects cell lines from the harmful effects of
carbon tetrachloride.  Carbon tetrachloride was
hazardous to the cell lines, which caused the cell
viability to drop to 45.38 + 0.8520%. The EEAH
gave the most protection at 100pg/ml and the least
protection at 6.25ug/ml. The concentrate made the
protective effect on the cell lines much stronger,
and the effect got stronger with more of it. A
morphological analysis of cell lines treated with
carbon tetrachloride shows that the cells shrink, the
nuclei become denser, and apoptotic bodies appear.
The microscopic study shows that the concentrate
protects cell lines from the harmful effects of
carbon tetrachloride. ~ Carbon tetrachloride had
harmful effects on the cell culture, which meant
that only 45.38 + 0.8520% of the cells were still
alive. The EEAH gave the most protection at a
concentration of 100pg/ml and the least protection
at a value of 6.25ug/ml.  The concentrate greatly
increased the protective effect on the cell lines, and
the more it was given, the stronger the effect. The
morphological investigation of the cell culture that
were treated with carbon tetrachloride shows that
the cells shrank, the nucleus became more compact,

and apoptotic bodies formed.  The microscopic
study shows that the concentrate protects cell
culture from the harmful effects of carbon
tetrachloride. At low levels, cells shrank and their
membranes bled. This effect become weaker as the
EEAH concentration rose. Paracetamol was
harmful to the cell lines, which caused the cell
viability percentage to drop to 47.86 *0.7429%.
At a concentration of 100ug/ml, the EEAH
provided the most protection. At a value of
6.25ug/ml, it provided the least protection. The
concentrate greatly increased the protective effect
on the cell lines, and the more of it there was, the
stronger the effect. The  morphological
investigation of the carbon tetrachloride-treated cell
lines shows that the cells have shrunk, as seen by
the nuclei that have become smaller and the
apoptotic bodies that are present. The microscopic
study showed that the concentrate protects cell
culture from damage caused by paracetamol. At
low levels, cell shrinkage and membrane blebbing
were seen, but these effects become weaker as the
EEAH levels rose.
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V. SUMMARY AND CONCLUSION

The purpose of this study was to find out
how much of the plant Acalypha hispida's
phytochemicals there are and how well they protect
the Glandula hepatica . This plant grows a lot in
Kerala's districts. A lot of people call it the "cat tail
plant.” Researchers have already proved that the
plant can decrease blood sugar and prevent
swelling. For the study, they take fresh leaves, dry
them in the shade for two weeks, and then grind
them up into a fine powder with an electric grinder.
The ethanolic extract of Acalypha indica was better
at protecting the liver than the aqueous extract.
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