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Abstract

Millions of people worldwide have been using herbal medicines for thousands of years, due to their
great interest in traditional medicines. One of the plants in Indonesia which has medicinal properties but
is not widely known by the public and used is Bebuas plant. Bebuas (Premna serratifolia Linn) has been
observed growing in West Kalimantan. The people of West Kalimantan used bebuas leaves to reduce
cholesterol levels, the young leaves used as a traditional medicine to expel wind in the body quickly,
treat intestinal worms, and increase breast milk for nursing mothers, and the decoction of fresh leaves
is used for colds and fever medicine. Several studies report bebuas (Premna serratifolia L.) had many
pharmacological activities. Bebuas contains flavonoids, saponins, tannins and triterpenoids/steroids that
have a role in pharmacological activity. The present review aims to summarize the current state of
scientific evidence on the pharmacological potentials of P. serratifolia. The subject of literature published
from 2012 to 2022 were obtained from international research databases including PubMed, Google
Scholar, EBSCO, SCOPUS, and Cochrane, using the keywords Premna serratifolia L., traditional medicine,
medicinal plants, and pharmacology. The pharmacological activities which are discussed further in the
review including antioxidant, anti-arthritic, anticholesterol, anti-inflammatory, antimicrobial, antihelmintic,
antidiabetic, and anticancer /cytotoxic. The study suggests that Premna serratifolia L. is a potent source
for further development of phytomedicine.
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Potensi Fitokimia dan Farmakologi Premna serratifolia L.: Tumbuhan Obat
Tradisional yang Dimanfaatkan Masyarakat Kalimantan

Abstrak
Jutaan orang di seluruh dunia telah menggunakan obat-obatan herbal selama ribuan tahun karena
ketertarikan mereka yang besar terhadap obat-obatan tradisional. Salah satu tanaman di Indonesia
yang memiliki khasiat obat namun belum banyak diketahui oleh masyarakat dan dimanfaatkan adalah
tanaman Bebuas. Tanaman bebuas (Premna serratifolia Linn) diamati banyak tumbuh di Kalimantan
Barat. Masyarakat Kalimantan Barat memanfaatkan daun bebuas untuk menurunkan kadar kolesterol,
daun mudanya digunakan sebagai obat tradisional untuk cepat mengeluarkan angin dalam tubuh,
mengobati cacingan, dan memperbanyak ASI bagi ibu menyusui, dan rebusan daun segarnya digunakan
untuk obat flu dan demam. Beberapa penelitian melaporkan bebuas (Premna serratifolia L.) memiliki
banyak aktivitas farmakologis. Bebuas mengandung flavonoid, saponin, tanin dan triterpenoid /steroid
yang berperan dalam aktivitas farmakologis. Tinjauan ini bertujuan untuk meringkas bukti ilmiah terkini
tentang potensi farmakologis P. serratifolia. Subjek literatur yang diterbitkan dari tahun 2012 hingga
2022 diperoleh dari database penelitian internasional antara lain PubMed, Google Scholar, EBSCO,
SCOPUS, dan Cochrane, menggunakan kata kunci Premna serratifolia L., obat tradisional, tanaman
obat, dan farmakologi. Aktivitas farmakologis yang dibahas lebih lanjut dalam ulasan meliputi
antioksidan, antirematik, antikolesterol, antiinflamasi, antimikroba, antihelmintik, antidiabetes, dan
antikanker /sitotoksik. Studi ini menunjukkan bahwa Premna serratifolia L. adalah sumber yang kuat
untuk pengembangan obat herbal lebih lanjut.
Kata Kunci: bebuas, Premna serratifolia L., efek farmakologis, obat tradisional
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1. Introduction

Indonesia  has the second largest
biodiversity in the world as indicated by a
high number of native medicinal plants, after
the Amazon rainforests'. Indonesia is an
archipelago country with millions of hectares
of tropical forests which consists of thousand
species of plants and is home to 80% of
the world’s medicinal plants. More than 30
thousand traditional medicine formulas have
been widely used in the community. Indonesia
with over 217 million population is a potential
market for traditional medicine. Based on
this rich source of medicinal plants, several
medicinal plant/plant species in Indonesia are
used by the local community in Indonesia as
traditional herbal medicines to treat disease.

Medicinal the
alternative improve health
and well-being. Some research found that

traditional medicine with medicinal plants is

plants are one of

treatments to

more harmless and have minimum side effect.
Indonesia is a biodiversity country that has a
lot of medicinal plants/plant species that are
used by the local people in Indonesia itself.
There are more than around 1300 species of
medicinal plants in Indonesia. In some places or
ethnicities, the medicinal plant have different
types of functions or efficacy?.

In Javanese Ethnic, they use traditional
medicine /medicinal plants to make traditional
herbal medicines called Jamu to treat or
prevent some diseases. There are various types
and efficacy of Jamu, including Jamu Beras
Kencur which consist of Tamarindi pulpa extract,
Zingiberis rhizoma extract, Cinnamomi cortex,
Kaempferiae rhizoma extract, and Oryza
sativa that has efficacy to reduce fatigue,
refreshes the body, prevents hemorrhoids
and the common cold, raises stamina and
immunity to disease. Jamu Srongpas Ginseng
which consists of Retofracti fructus, Zingiberis
zerumbeti  rhizoma,  Elephantopi  radix,
Eurycoma radix, Panax ginseng radix extract
has the efficacy to increase vitality, relieves
backache, sore muscles, fatigue, and general
debility, improves appetite, and nourishes the
kidneys'.

Meanwhile, in Sundanese ethnic, the
second largest ethnic group

in Indonesia
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inhabit in West Java, the traditional medicinal
plant also still has an important role to treat
and prevent disease. The local people in
Sundanese Ethnic commonly use onion with
coconut oil as an antipyretic, betel nut for
anti-diarrhea, Andrographis paniculate or
sambiloto to treat fever, Pleomele angustifolia
or suji to treat cough and lung disease, Ricinus
communis L. or jarak to treat stomachache,
etc®.

the local in

Kalimantan used Premna serratifolia L. as

Similarly, community

traditional medicine. Premna serratifolia L.
locally known as bebuas is a medicinal plant.
The people of West Kalimantan used bebuas
leaves to reduce cholesterol levels, the young
leaves used as a traditional medicine to expel
wind in the body quickly, treat intestinal
worms, and increase breast milk for nursing
mothers, and the decoction of fresh leaves is
used for colds and fever medicine®. Bebuas is
a tropical plant and belongs to the family of
Verbenaceae. This species is originally from
Southeast Asia, often cultivated in tropical
and subtropical areas. P. serratifolia is widely
distributed along the coasts and islands of
tropical and subtropical Asia, Africa, Australia
and the Pacific’. It is an important Ayurvedic
medicinal herb and its synonym is Premna
integrifolia. It is popularly known as bebuas,
smule, buas-buas, rogo, singkil, somule in
Indonesia, and "Agnimantha" in Ayurvedic
system of medicine.

scandent, erect
shrub or small tree that can grow to a
height of 9 m. It has yellowish lenticeolate
bark, large spiny branches, and a yellowish
brown woody aromatic root. The leaves are

P. serratifolia is a

simple, occasionally whorled, elliptic-ovate,
membranous, and have 4-6 pairs of primary
lateral nerves. The flowers are small. It mostly
grows in sandy soil and scrubs jungles along
seacoasts and mangrove forests®.

The plant therapeutic
benefits that have been used for centuries to

entire has

treat illnesses including colds, get rid of bad
breath, get rid of intestinal worm infections,
and rejuvenate women's bodies after giving
birth by adding a decoction of leaves, roots,
bark, bathwater’”. In

and stems to their
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addition, young bebuas leaves can stimulate
the production of breast milk. Locals generally
use bebuas leaves as fresh vegetables, or as
an addition to food as flavor®.

The present review aims to summarize
and consolidate the current state of scientific
evidence available on research databases
from 2012 until 2022 on the pharmacological
potentials of P. serratifolia. It will identify
areas of further development of this herb
as a novel alternative therapeutic agent and
provide a direction for future research in the
development of new P
drugs. The subject of literature published
from 2012 to 2022 were obtained from
international research databases including
PubMed, Google Scholar, EBSCO, SCOPUS,
and Cochrane, using the keywords Premna
serratifolia L., traditional medicine, medicinal

serratifolia-based

plants, and pharmacology.
2. Method

The subject of literature published
from 2012 to 2022 were obtained from
international research databases including
PubMed, Google Scholar, EBSCO, SCOPUS,
and Cochrane, using the keywords Premna
serratifolia L., traditional medicine, medicinal
plants, and pharmacology.

3.
3.1.

Result and Discussion

Phytochemical Constituent of Premna
serratifolia L.
The genus Premna was
classified within the family Verbenaceae,
but has been transferred into the family
Lamiaceae, subfamily Viticodeae. Currently,
the genus Premna contains of 200 species’. The
different parts of the Premna species contain

different chemical constituents.

previously

But most of
all contains alkaloids, terpenoids, flavonoids,
iridoids, and glycosides'>. The leaves of
abtusifolia  contain

Premna premnazole,

flavanoids,  B-sitosterol, and
flavonesglycoside''. The leaves of Premna
barbata flavanoids, terpenoids,

alkaloids and polysaccharides'?. The leaves

premnalin,
contain
and roots of Premna esculenta contain phenols,

tannins, terpenoids, flavonoids'® .
of Premna latifolia contain iridoids, glycosides,

The leaves
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diterpenes and saponins'* and many more.
Premna serratifolia L. contains secondary
metabolites of flavonoids, saponins, tannins,
and triterpenoids/steroids'>. Methanol extract
of P. serratifolia ripe fruit contains saponins,
polyphenols,flavonoids, and terpenoids-steroid
compounds. The n-hexane fraction contains
terpenoid-steroids. The ethyl acetate fraction
of P. serratifolia fruit contained terpenoids,
steroids,  flavonoids, polyphenols*.
The methanol fraction contains

and
saponins,
flavonoids, polyphenols, terpenoid-
steroid compounds. While the ethanol extract
of P. serratifolia leaves contains flavonoids,

and

tannins, saponins, and polyphenols'. The stem
bark contains alkaloids aphelandrine, iridoid
glucoside-7-deoxyloganic acid, geniposidic
acid, beta-sitosterol, and betulin. The leaves
contain isoxazole alkaloid as premnazole,
iridoid glucoside conjugate as premcoryside
verbocoside, premnenolal
along with premnaspirodiene, premnaspiral,
caryophyllane 3-one, and pimaradienols'”.

and nellional

3.2. Pharmacological Activities of Premna
serratifolia L.
The reported pharmacological activities
of P. serratifolia are described and summarised
in the Table 1.

3.3.1.Antioxidant

Antioxidants are compounds that can
fight toxic hazards and reduce cell damage
to the body caused by free radical oxidation.
The antioxidant activity test used was the DPPH
method (2,2-Diphenyl-1-Pikrylhydrazil). The
DPPH method is a simple, fast, sensitive, and
reproducible method for testing antioxidant
activity, where DPPH is a free radical that is
stable at room temperature and is often used
to assess the antioxidant activity of several
compounds or extracts of natural ingredients,
so this method is suitable to be used to assess
the activity of antioxidant from ethanol extract
of P. serratifolia leaves. The principle of the
DPPH test is to remove color for antioxidants
that directly reach the DPPH radicals by
monitoring the absorbance using a UV-Vis
spectrophotometer?.

The antioxidant activity of P. serratifolia
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Table 1. Reported Pharmacological Activities of Premna serratifolia L.

Antihelmintic Alkaloid, phenolic,

triterpenoid, steroid,
flavonoid, tannin and

determined by
in vitro based
on motility and

saponin mortality of
worm 23
Antidiabetic Flavonoid, saponin, In vitro
tannin, and a-glucosidase
polyphenol. inhibition assay
24
Phenolic In vitro

a-glucosidase

inhibition assay
25

No Activity Compound Content Method PPI:::;t Result
1. Antioxidant Flavonoid DPPH method '*  Leaves Antioxidant activity at
concentration of 30 ppm has
IC,, values of 20.66 g /ml.
2. Anti-arthritic Alkaloids, steroids,  Freud's adjuvant ~ Wood The ethanol extract at the
flavonoids, phenolic  induced arthritis dose of 300 mg/kg body
compounds model '8 weight inhibited the rat paw
and glycosides edema by 68.32%
specifically iridoid
glycosides
3. Anticholesterol / n/a In vitro '° Leaves The greatest absorbance
Antihyperlipidemic of the extract with either
chloroform, ethanol, and
n-hexane as solvents was
indicated by the addition of
2.5 ml of chloroform extract
in 5 ml of standard solution
with a concentration of 100
ppm, which was 2.998.
4.  Anti-inflammatory  Alkaloids, flavonoids, Carrageenan Leaves The anti-inflammatory
and steroids induced oedema evaluation showed that for
20 dose 20 mg/KgBW the
percentage inhibition was
76.94% with ED, = 4.06
mg/kgBW.
Flavonoids and The HBRC Flowers Anti-inflammatory activity
saponins membrane at the concentration of 300
stabilization mg/ml was 97.30£0.59
method 2! compared to the standard
drug Indomethacin was
99.3810.19.
5. Antimicrobial Flavonoid and Paper disc Leaves diameter of the clear zone
phenolic (eugenol)  diffusion method against S. aureus and S.
(DDM) 22

typhi is included in the weak
category at concentration of
100% (4.6 mm for S. aureus
and 4.7 mm for S. typhi
bacteria)

Leaves The mortality of Ascaridia

galli worms at concentrations
of 100 mg/ml, 200 mg/

ml, and 400 mg/ml were *

24.66 h,£7h,and £ 2.8 h

The concentration of 2.5 %
inhibited in vitro a-glucosidase
with a percentage of 91.69
Yo.

The inhibitory activities if
infusion and decoction sample
were 4.27 10.31 pg/ml and
0.046 pg/ml, better than
positive standard (acarbose)
with 824 +0.06 ug/ml.

Leaves

Leaves
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Table 1. Reported Pharmacological Activities of Premna serratifolia L.

No Activity Compound Content Method P;::' Result
8. Anticancer/ n/a Carbon tetra Leaves IC,, = 27.3 yg/ml
cytotoxicity chloride induced
liver cancer °
n/a MTT Assay % Leaves IC,, = 58.40 pg/ml
n/a SRB Assay % Leaves IC,, = 18.5 ug/ml
n/a Alamar blue 2 Leaves, IC,, = 31.7 ug/ml
root-
barks,
and
root-
wood

leave is due to the presence of phenolic
compounds, especially the high flavonoid
group with total flavonoids of 4.67 mg/g and
0.47% w/w. The ethanol extract of bebuas
leaves contains flavonoid compounds which
are known to have antioxidant properties and
ward off free radicals. Based on the results
of the research conducted by Puspita et al, it
can be concluded that the ethanol extract of P.
serratifolia leave has a very high antioxidant
activity with an IC, potential of 20.66 g/mL
antioxidant activity'”.

3.3.2. Anti-arthritic

Anti-arthritic activity was
by Freund's adjuvant-induced arthritis model
using P. serratifolia wood ethanol extract. Body
weight loss during arthritis was corrected by
treatment with the P. serratifolia wood ethanol

evaluated

extract and the standard drug, indomethacin.
Biochemical parameters such as hemoglobin
content, white blood cells, red blood cells,
erythrocytes and sedimentation rate were
also estimated. Ethanol extract at a dose of
300 mg/kg body weight inhibited rat paw
edema by 68.32%, which is comparable to
the 74.87% inhibition of rat paw edema by
of the standard drug indomethacin after 21
days. Because of its good ability to inhibit rat
paw edema, it can be concluded that the P.
serratifolia wood ethanol extract possessed
a significant antiarthritic activity against
adjuvant-induced arthritis'®,
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3.3.3.Anticholesterol /Antihyperlipidemic
Cholesterol is mainly present in the
blood as lipoprotein fractions such as low-
density lipoprotein (LDL) and high-density
lipoprotein (HDL). Hyperlipidemia
excess of fatty substances called lipids in

is an
the blood, mainly containing cholesterol and
triglycerides. Because these protein-bound
fatty substances migrate into the blood, it is
also called hyperlipoproteinemia®. This is
the only way that these fatty substances can
remain dissolved while in circulation®'.
Anticholesterol activity was tested using
an in vitro assay. In addition, the maximum
absorption wavelength was measured to
obtain the maximum cholesterol wavelength.
P. anti-cholesterol
properties. Absorption 100
ppm cholesterol standard solution was also
detected when 0.5 ml of chloroform extract
was added. The greatest absorbance of the

extract with either chloroform, ethanol, and

serratifolia extract has
recovery of

n-hexane as solvents was indicated by the
addition of 2.5 ml of chloroform extract in 5
ml of standard solution with a concentration
of 100 ppm, which was 2.998. While the
lowest absorbance was indicated by the
addition of 0.5 ml of chloroform extract in 5
ml of standard solution with a concentration
of 100 ppm, which was 2.735. This decrease
in absorbance shows that chloroform extract
with the addition of 0.5 ml is the most effective
as an anti-cholesterol'®.

This preliminary study has proven that
P. serratifolia extract has potential as an anti-
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cholesterol. The increase in absorbance along
with the addition of the extract volume in the
standard cholesterol solution could be caused
by the presence of tannin compounds. Tannins
can affect the color of the supernatant solution
that will be absorbed. The addition of the
extract also makes the supernatant solution
dark so that the absorbance obtained is high
due to the large number of molecules that
interact with light'?.

3.3.4.Anti-inflammatory

Inflammation is a biological defense
response in of
multicellular organisms to a stimulus such as a
foreign pathogen or internal tissue damage®2.
The anti-inflammatory activity evaluation
was carried out on on male albino

the vascularized tissues

rats
(Rattus novergicus). These rats were used as
test animals because many human condition
symptoms can be replicated on them and their
genome is similar to human genome (90%)%.

Each rat’s paw was injected subplantarly
with 0.1 ml carrageenan 1% solution. Ethanol
extract at a dose of 250,500, 1000 mg/KgBW
was able to reduce the rat’s paw swelling at
first 60 minutes after induction. In contrast, the
hexane extract that had a significant effect
at first 60 minutes only observed with a dose
of 1000 mg/KgBW. The animals treated with
ethanol extract at dose 250, 500, and 1000
mg/KgBW showed 25.35; 45.42%; and
68.35% inhibition of carrageenan induced
acute inflammation. The animals treated with
hexane extract dose 250, 500, and 1000
mg/KgBW showed 8.37%; 22.90%; and
43.83% inhibition. These showed that both
hexane and ethanol extract have strong anti-
inflammatory activity (percent inhibition is
above 40%). However, the anti-inflammatory
activity of the hexane extract was weaker
than that of the ethanol extract. This can be
seen from the percentage of inhibition above
40% was only achieved by hexane extract at
a dose of 1000 mg/KgBW. Meanwhile, the
ethanol extract was able to reach above 40%
at a dose of 500 mg/KgBW?X,

The active anti-inflammatory compounds
in hexane extract were thought to be steroids.
This was consistent with the results of the
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phytochemical screening which showed that
the hexane extract was only positive for
steroids. Meanwhile, the anti-inflammatory
active compounds in ethanol extract could
come from the phenolic or alkaloid groups’.

Methanol
flowers induced hemolysis by stabilizing the
red blood cell membrane with a hypotonic
Hypotension-induced inhibition
of HRBC membrane lysis was taken as a
measure of anti-inflammatory activity. The
methanol extract exhibited significant anti-
inflammatory activity at the concentration of
300 mg/ml, comparable to the standard drug
indomethacin. At the 300 mg/ml dose, the
inhibitory efficacy of the extract was 97.30
+ 0.59, whereas that of the Indomethacin
formulation was 99.38 * 0.19. It shows that
the methanolic extract has anti-inflammatory
activity which is comparable to the standard
drug Indometachin?'.

Lysosomal membranes and red blood
cells have much in common, and red blood
cells can extrapolate the stabilization of
the lysosomal membrane. Methanolic flower
extract also exhibits significant antioxidant
activity. Phytochemical testing of flower
extracts indicated the presence of flavonoids,
alkaloids, tannins and saponins. Flavonoids
are well documented as having powerful
antioxidant and anti-inflammatory effects. The
anti-inflammatory effect of methanol extract
may be due to the presence of flavonoids and
saponins?'.

extract from P. serratifolia

solution.

3.3.5. Antimicrobial

Antibacterial is one of the potentials
that is good enough to be developed in
the health sector to treat various diseases
caused by bacteria such as food poisoning
and typhoid fever®. The disease is caused
by bacteria that are pathogenic for humans,
such as Staphylococcus aureus and Salmonella
typhi. S. aureus is a gram-positive bacterium
that is commonly found on human skin. These
bacteria are classified as pathogenic bacteria
that can cause poisoning in humans, especially
through food and are classified in cases of
intoxication, namely ingestion of staphylococcal
enterotoxins. While the bacterium S. typhi is a
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gram-negative bacterium that causes typhoid
fever which is transmitted through food and
drink contaminated by feces or feces from a
person with or suffering from typhoid fever®.

The antibacterial activity of P. serratifolia
was tested using the sterile paper disc diffusion
method. P. serratifolia as an antibacterial was
controlled with amoxicillin as a positive control
and tween oil as a negative control. The use
of amoxicillin as a positive control because
amoxicillin is an antibacterial with a broad
spectrum of penicillin derivatives used to treat
various bacterial infections?2

The results of the analysis of the
antibacterial activity of P. serratifolia
inhibiting the growth of S. aureus and S.
typhi bacteria show that each variation in the
concentration (12,5%, 25%, 50%, and 100%)
of P. serratifolia has different activities. This is

in

because the higher the concentration of oil,
the greater the inhibition zone formed®¢. The
data shows that the diameter of the clear
zone of P. serratifolia against S. aureus and
S. typhi is included in the weak category
at a concentration of 100% (4.6 mm for S.
aureus and 4.7 mm for S. typhi) in accordance
with Afnidar's opinion®” which states that the
diameter of the clear zone of 1-15 mm gives
a weak growth inhibition response.

Most of the secondary metabolites
in essential oils are phenol derivatives. The
activity of phenolic compounds
eugenol in inhibiting bacterial growth is to
work by poisoning the cytoplasm, damaging
and penetrating the walls and precipitating
bacterial cell proteins?2.

such as

3.3.6.Antihelmintic

Antihelmintic activity of bebuas extract
was determined by in vitro based on the
motility and mortality of worms. The motility
and mortality of the worm were observed
each hour. In vitro method showed extract of
bebuas leaves 100 mg/ml, 200 mg/ml and
400 mg/ml had antihelmintic activity against
Ascaridia galli worms. The extract that has the
fastest effect in causing the death of worms
was extract with a concentration of 400 mg/
ml with an average time of death of worms for
2.8 h. Meanwhile, the time of death occurred
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in the positive control group (Albendazole)
was 7 h%,

Alkaloid the
central nervous system which can stop nerve
cells, causing the Ascaridia galli worm to

compounds work on

experience paralysis which eventually die.
In addition, alkaloid compounds can disrupt
local homeostasis by reducing nitrate which is
needed in protein synthesis and suppressing
the delivery of sucrose to the small intestine.
The alkaloid compounds contained have the
ability to act as enzyme inhibitors where this
ability can cause paralysis of the worms and
even cause death in large doses. Tannins can
bind to free proteins in the digestive tract
of worms or glycoproteins in the cuticles of
worms so that they interfere with physiological
functions such as motility, nutrient absorption,
and reproduction®,

3.3.7.Antidiabetic

The
concentration variations, from 0.125,0.5, 1, 2,
and 2.5% so that we can see the relationship
between the addition of the concentration of

extract was made in five

P. serratifolia leaf extract and the inhibition
achieved. The highest percentage of inhibition
was at the concentration of P. serratifolia
extract 2.5%, which was 91.69%. However,
based on IC, of 0.2, the leaf extract of P.
serratifolia was stated to be able to inhibit
a-glucosidase at a concentration of 2% with
a percentage of 91.03%. The percentage of
inhibitory power was lower than the positive
control Acarbose which was able to inhibit
o-glucosidase by 93.84% at a concentration
of 1%. P. serratifolia leaf extract can inhibit
o-glucosidase 97% of the percentage of
Acarbose inhibition. One of the secondary
metabolites contained in the leaf extract of
P. serratifolia is flavonoids. Flavonoids are
very effective as a-glucosidase inhibitor. The
flavonoid group that plays a role in inhibiting
the a-glucosidase enzyme is 3', 4'-hydroxy in
ring B which plays a role in interaction with the
active site of the enzyme. While the 3-OH on
the carbon ring functions to maintain proper
binding to the flavonoid molecule?.

Both

showed a-glucosidase inhibitor activity, with

infusion and decoction extracts
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an IC, that was lower than the positive control
acarbose, according to Timotius' research.
Infusion and decoction samples had 200 and
18x10° times more potent inhibitory effects
than acarbose, respectively. These
imply that both extracts are more effective
in inhibiting a-glucosidase than acarbose. It
was shown that the ability of leaf decoction
to inhibit -glucosidase was 90 times stronger
when compared to infusion?.

results

3.3.8.Anticancer /Cytotoxicity

Malignant neoplasia is the term for
cancer, which is also known as abnormal cell
proliferation. When a person has cancer,
their cells proliferate quickly and grow out of
control, resulting in a malignant tumor. Cancer
can attack any parts of the body, spread and
rapidly invade other organs®.

Anticancer activity of biosynthesized
silver nanoparticles (AgNps) using the ethanolic
leaf extract of P. serratifolia was evaluated
against carbon tetra chloride (CCl) induced
liver cancer in Swiss albino mice (Balb/c). By
using SEM, FTIR, and XRD studies, the produced
silver nanoparticles were identified. Particle
size was determined using the Debye-Scherrer
equation, and the average size of silver
nanoparticles produced from P. serratifolia
leaf extract was 22.97 nm. The characteristic
pattern showed that the sample had cubic-
shaped silver nanoparticles. The reduction by
capping material of the plant extract is what
causes the bioreduction of silver ions to silver
nanoparticles, according to FTIR analysis. To
assess the anticancer effectiveness of synthetic
silver nanoparticles, mice were placed into 5
groups of 6 animals each.

Group I: Healthy control mice. Group |l
To cause liver cancer in animals, 50% CCI, in
olive oil was injected intraperitoneally twice
weekly for a period of six weeks. Liver cancer-
induced mice were divided into five groups:
Group lll received treatment with P. serratifolia
leaf extract (500 mg/kg) for 15 days; Group
IV received treatment with synthesized AgNps
coated with P. serratifolia leaf extract (500
mg/Kg) for 15 days; and Group V received
treatment with isoleucine (3 g/d) for 15 days.
Blood serum and plasma samples from control
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and cancer-induced animals were collected
the
experimental period. After developing liver
cancer, the mice's body weight dropped.

Mice treated with P. serratifolia

for biochemical examination after

leaf
extract and the amino acid isoleucine regained
their body mass. Mice treated with AgNps-
coated P. serratifolia leaf extract recovered
body mass closer to control than mice treated
with plant extract and amino acids. SGOT,
SGPT, and total protein levels in experimental
each group were significantly
in mice with CCl4-induced
cancer compared to control groups. AgNps
treatment from P. serratifolia powder extract
significantly reduced SGOT, SGPT, and total
protein levels and brought control closer than
liver cancer mice treated with P. serratifolia

mice in

increased liver

leaf powder extract + isoleucine.

There was a significant decrease in
plasma levels of thiobarbituric acid reactive
substances (TBARS) in mice with CCl -induced
liver cancer compared with control groups.
AgNps treatment of mice coated with P.
serratifolia leaf extract limited plasma TBARS
levels significantly closer to control than mice
with liver cancer treated with P. serratifolia
leaf extract + isoleucine. Silver nanoparticles
from P. serratifolia leaf extract were effective
in treating liver cancer in Swiss albino mice
compared to P
containing isoleucine® .

The anticancer activity of the crude

serratifolia leaf extract

extracts of P. serratifolia was evaluated using
the MTT assay to determine the cytotoxic
effect of each extract against breast cancer
cells, MCF-7. The results showed that both
crude methanol and hexane extracts had
high cytotoxic activity against MCF-7 cells
with IC, of 58.40 ug/ml and 53.81 pg/ml,
respectively. Both ethyl acetate crude extracts
and ethanol extracts showed weak activity
with IC, of 272 pg/ml and 820 pg/ml,
respectively?®.

Using the SRB assay, the tumor cell
suppression activity of the MCF7 (breast
cancer), HepG2 (liver cancer), and A549
(lung cancer) cancer cell lines was evaluated.
The IC,  values show that effectiveness is
dose-dependent. Each cell line's G150, TG,
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and LC,  values were calculated, and they
were compared with the standard drug
Adriamycin?. Two cancer cell lines, SHSY-5Y
neuroblastoma and B16 melanoma cells, were
tested for cytotoxic activity using methanol
extracts of P. serratifolia's leaves, root bark,
and root wood. As previously mentioned by
Habtemariam and Jackson, Alamar BlueTM
fluorescence was used to measure cell viability.
The active ingredient was recovered using
a combination of Sephadex LH-20 column,
Combiflash chromatography, and HPLC after
fractionation of the RB extract demonstrating
promising activity with a solvent that improves
polarity.

Compound 11,12,16-trihydroxy-2-oxo-
5-methyl-10-dimethyl-beet-1,isolated through
extensive spectroscopic analysis including
1D and 2D NMR (COSY, HMQC, HMBC,
NOESY) and MS analysis, was confirmed that
it has been used to be 10.6,8,11,13-pentene
appears to be a novel compound based on
a novel diterpene backbone. The cytotoxic
activity of the isolated compound was 21 and
23 times higher than the cytotoxic activity of
the crude extract against SHSY-5Y and B16
cells, respectively?.

4. Conclusions

the

antioxidant,
anti-inflammatory,

According to current  review,

P.  serratifolia  has anti-
arthritic, anticholesterol,
antimicrobial, antihelmintic, antidiabetic, and
anticancer /cytotoxic properties. According to
the literature, methanol and ethanol are used
as extractive solvents to study the majority of
P. serratifolia's pharmacological properties.
This solvent typically contains large amounts
of phytoconstituents like phenols, flavonoids,
These

amino acids, and carbs.

phytocompounds could be the cause of the

vitamins,

activity in the extracts. Typically, leaves and
roots were used to assess pharmacological
activity. This article gives a readily available
source for information on the pharmacological
effects of different P. serratifolia plant sections.
Further scientific investigation may be sparked
by the identification of active ingredients,
their biological effects, clinical safety, and
the confirmation of P. serratifolia's traditional
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usage. The material presented here will be
helpful for building up research methods for
developing modern drugs formulations for
treating and curing a variety of conditions,
which can demonstrate its efficacy as a cutting-
edge source for developing new drugs.
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