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ABSTRACT:

In various medical systems, numerous herbal remedies have been used to treat and manage various
diseases. In various traditional medical practices, the plant Alstonia scholaris has been used to treat human
diseases and ailments. It is said to contain phenolic acids, flavonoids, and various alkaloids. It has been
shown to have antimicrobial, antiamoebic, antiplasmodial, hepatoprotective, immunomodulatory,
anticancer, antiasthmatic, antioxidant, analgesic, anti-inflammatory, anti-ulcer, anti-fertility, and wound
healing properties. Additionally, there are reports indicating that this plant is traditionally used for its
cardiotonic, anti-diabetic, and anti-arthritic properties. There are no reports of pharmacological activities
for many Alstonia scholaris isolated constituents, which would support their subsequent pharmacological
studies.
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Global attention to plant research has grown in

INTRODUCTION recent years, and a lot of evidence has emerged

Plants have been useful to humans as valuable demonstrating the enormous potential of
components of medicines, seasonings, beverages, medicinal plants used in various traditional
cosmetics, and dyes for thousands of years, systems. The use of natural remedies is receiving
helping to improve human health and quality of a lot of attention right now. Furthermore, plant
life. The idea that plants contain natural extract was the source of many Western drugs.
substances that can improve health and treat There are a lot of herbs that are mostly used to
illness is the foundation of herbal medicine. treat problems with the cardiovascular system,
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liver, central nervous system, digestive system,
and metabolism. They may be useful in the
treatment or management of a variety of diseases
as a drug or supplement due to their potential to
have a significant therapeutic effect. The isolated
compound(s) and extracts of herbal drugs or
medicinal plants have demonstrated a wide range
of biological activities. In folklore, such have
been and continue to be utilized as food
supplements or medicines for a variety of
disorders. Ethnopharmacological research on
such medicinally important plants and herbs
continues to pique the interest of researchers all
over the world.

Alstonia scholaris, one of these plants, attracts
the attention of researchers all over the world
because of its pharmacological activities, which
range from fighting malaria to fighting cancer.
Alstonia scholaris Linn. R.Br. belongs to the
family Apocynaceae, and it grows in both
evergreen and deciduous forests as well as on
plains all over India. The plant can be found
abundantly in West Bengal and South India, in
the sub-Himalayan region from the Yamuna
eastward to 3000 feet above sea level. From India
and Sri Lanka to mainland South-East Asia and
southern China, Malaysia, northern Australia, and
the Solomon Islands, it is widespread throughout
the Asia-Pacific region. The wood is a non-
durable hardwood that can be used for light
indoor construction and the production of pulp
and paper. The wood is called "scholaris"
because it was used in school blackboards. In the
Indian, British, and French pharmacopoeias, the
bark is officially recognized.

The plant is a massive evergreen tree that can
grow up to 20 meters tall and has a bole that is
about 110 centimeters in diameter and is
frequently fluted and buttressed. The bark is
rough, grayish-brown, and covered in bitter,
white, milky latex; leaves ranging from 4 to 7,
coriaceous, oblong to elliptic, pale beneath;
small, greenish-white flowers in umbellate
panicles; the short corolla tube has a strong scent;
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fruits with follicles that are 30-60 cm long;
papillose seeds with brownish hairs on each end

Echites scholaris L., Echites pala Ham., are the
plant's synonyms. Burm's Tabernaemontana
alternifolia  Alipauen, Andarayan, Bita,
Dalipauen, Dirita, Dita, Ditaa, Dilupaon, Lava,
Lipauen, Oplai, Pasuit, Pulai, Tanitan, Tangitang,
Milky pine, Devil tree, Shaitan wood, Saittan ka
jat, Hale, Satween, Elilappalai, Saptaparna, and
Phalagaruda are all other names for the plant.
India uses Alstonia scholaris's bark, leaves, and
milky exudates.

Phytochemistry

Alstonia scholaris Linn. is a well-known source
of alkaloids, and scientists are interested in using
it for therapeutic purposes. Alkaloids are one of
the chemical classes found in medicinal plant
species. Because they have a wide range of
chemical structures and have been found to be
responsible for the pharmacological properties of
medicinal plants, alkaloids are a major part of the
process of developing new drugs. However, only
a small number of the approximately 180
alkaloids that were isolated have been tested for
biological activities to this point. The bark,
flower, and root of almost every plant are found
to contain active principles. The commercial
formulation Ayush 64 makes use of the species
A.scholaris. This plant's bark contains the
alkaloid ditamine and echitamine, as well as
echitenine, echicaoutchin, an amorphous yellow
mass, echicerin in acicular crystals, echitin in
crystallized scales, echitein in rhombic prisms (a
crystallisable acid), and echiretin, an amorphous
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Traditional uses of Alstonia scholaris Linn. R.Br., (I - 3)

Part Constituents Traditional Uses

Bark Ditamine, Stimulant, carminative, stomachic, bitter  tomic,
echitamine, astringent, aphrodisiac, expectorant, febrifuge, alterative
echitenine, and antiperiodic.
echicaoutchin, Bark in Ayurveda — febrifuge, alierative, tonic and
echicerin,  echitin, gastrointestinal i
echitein,  echiretin, Infusion, Tinct
ditain, ditamine, Fresh barkextr
losbanine, 6,7-seco A
angustilobine B, N™-
demethyl i
echitmaine, 17-0- fever. Philippines — Fever and dysentery
acetyl  echitamine, Cambodia — Astringent, antidysenieric and emmenogogue.
picraline  deacetyl, Chronic plaudism with enlargement of spleen and liver.
lupeol and f - Unani: Ingredient of 'Kashim'.
sitosterol. Homoeopathy: Malarial fever, anaemia, indigestion, general

debility and other stomach ailments.
Ayush - 64: Microfilaracmia

lactogogue
nilk — leprosy, dyspepsia.

luable in debility, after effects of
dysentery and catarrhal fever.

Ethanolic extract of Stem bark: Antileishmanial
activity.

Milky Juice or caoutchouc and
latex of Bark rEesins

Dental caries, pimple, pyorrhea.

Applied to ulcers and rheumatic pains. Mixed with oil
and dropped into ears, relieves earache.

picrinine, nareline, Roasted, pulverized and made to a poultice which is used
akuammidine, as a local stimulant to unhealthy ulcers. Administered to
picralinal,akuammigine, women after confinement, used in snake - bite and
betulin, ursolic acid, f - scorpion bite.

sitosterol, flavonoids,

phenolic acids,

scholarine.

Tender Leaves

fter effects of Malaria, distinct drop in

substance that resembles an alkaloid, a fatty acid,
The drug's febrifuge properties were attributed to
an uncrystallisable bitter principle known as
ditain.

Dung et al. used hexane to extract the fresh
plant material, hydrodistilled the combined
extracts into a slight and wet residue, and used
high-resolution GC and GC/MS to analyze the
results. Linalool (35.7%), cis and trans linalool
oxides, alpha-terpineol, and terpinen-4-ol were
identified as the primary components.

Scholaricine, an anilinoacrylate alkaloid with a
proposed structure of 2-(demethylschoarine), was
isolated from Alstonia scholaris leaves by Atta-
ur-Rahman et al. They also reported that the
leaves of Alstonia scholaris contained the
alkaloid 19, 20-dihydrocondylocarpine. From
Alstonia scholaris, Atta-ur-Rahman et al. also
isolated 19, 20-Z- and 19, 20-E- Vallesamine.
Tatsuo Yamauchi et al. extracted lagunine (19-
hydroxytubotaiwine), angustilobine B acid, and
losbanine (6,7-seco-6-nor-angustilobine B) from
the leaves of Philippine A. scholaris. They also
extracted tubotaiwine, its oxide, and 6,7- seco-
angustilobine B. Together with echitamine, 17-O-
acetylechitamine was extracted from the plant's
bark.

From the (pH 5) alkaloid extract of Philippine
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Alstonia scholaris leaves, Macabeo et al. reported
the isolation and structural elucidation (MS and
NMR) of the first seco-uleine alkaloids
manilamine (18-hydroxy-19,20-dehydro-7,21-
seco-uleine) and N4-methyl angustilobine B, in
addition to the known indole alkaloids 19,20-(E)-
val

A number of alkaloids were isolated from the
leaves of A. scholaris by Tatsuo Yamauchi et al.
The structures of 19-epischolaricine, Nb-
methylscholaricine, Na-methylburnamine, and
vallesamine Nb oxide were identified using
spectroscopic and chemical approaches. They
said that picrinine, nareline, and alschomine were
the main alkaloids in the leaves of plants from
Taiwan and Thailand that shared similar alkaloid
patterns.

Toh-Seok Kam et al. isolated the indole
alkaloids nareline ethyl ether, 5-epi-nareline ethyl
ether, scholarine-N4-ioxide, picrinine, and
scholaricine from the leaf extract of A. scholaris.
Atta-ur-Rahman et al. also isolated another indole
alkaloid, alstonamine

PHARMACOLOGY

Traditional Uses

The bark is bitter, astringent, acrid,
thermogenic, digestive, laxative, anthelmintic,
febrifuge, antipyretic, depurative, galactogogue,
stomachic, cardiotonic, and tonic. It also acts as a
digestive, tonic, and a heart tonic. It helps with
fever, malarial fever, abdominal disorders,
dysentery, dyspepsia, leprosy, skin diseases,
pruritus, tumors, chronic and foul ulcers, asthma,
bronchitis, cardiopathy, helminthiasis, agalactia,
and debility. It also helps with diarrhoea,
dysentery, dyspepsia, and leprosy. The milky,
bitter liquid is beneficial for ulcers, vitiated vata
conditions, and otalgia.

1 to 2 ounces of the preparation infusion, of
tincture, one to two drachms diluted in water, and
five to ten grains of ditanin administered two to
three times per day. In cases of leprosy, an
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extract made from fresh bark is administered in
milk. It is additionally utilized as an anthelmintic.

Rheumatoid arthritis and ulcers are treated with
milky juice; It alleviates earache when mixed
with oil and sprayed into the ear. In some cases,
the bark tincture is a potent galactogogue.

After giving birth, women are given fresh
ginger root or zedoary juice along with the
leaves. The medication is additionally utilized in
instances of snake-chomp. Galactopoietics, CNS
depressants, anticancer, antituberculosis,
antidysentric, and antimalarials are among the
plant's active constituents.

Antiasthmatic activity

Bronchodilatory activity of the ethanol extract
of Alstonia scholaris leaves in anaesthetized rats
was reported by Channa et al (29). In vitro
preparations of guinea-pig trachea did not
confirm  this  property, indicating that
bronchodilation is not due to the direct tracheal
smooth muscle relaxation. The vasodilatory
activity of the extract was reported to be
independent of adrenergic or muscarinic
receptors or prostaglandins but was mainly via
endothelial-derived relaxing factor, nitric oxide.
The extract inhibited the spontaneous movements
of rabbit jejunum and contractile effects of
acetylcholine and histamine on guinea-pig ileum.
Additionally, the extract caused marked reduction
of barium chloride-, potassium chloride- and
calcium chloride-induced contraction on guinea-
pig ileum and pulmonary artery, implying a direct
interference of plant extract with the influx of
calcium ions into cells. However, the extract had
no detectable effect on mobilization of
intracellular calcium. These results coupled with
the in vivo effects of ethanol extract reveal that
the Alstonia scholaris leaves possess broncho-
vasodilatory activity mediated presumably by
prostaglandins,  calcium  antagonism  and
endothelium-derived relaxing factor(s).
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Pha{rmacological Activities of Isolated
Constituents
Echitamine Chloride:

According to the findings of Saraswathi et al.,
the indole alkaloid echitamine chloride (EC),
which was extracted from the bark of Alstonia
scholaris, has a highly promising effect against
cancer. In sarcoma-180-induced mice, the effect
of this drug on the microsomal drug detoxifying
system was investigated. It was able to alter the
impaired drug detoxifying system that was
observed in the sarcoma-180 bearing mice when
administered subcutaneously at a dosage of 5
mg/kg body weight.

Additionally, it was discovered that echitamine
chloride had an effect on mitochondrial and
cellular respiration, resulting in a smaller energy

reservoir and the death of S-180 cells.

They have also reported that vitamin A
increased the cytotoxic effects of echitamine
chloride on Ehrlich ascites carcinoma cells grown
in vitro. Similar to adiramycin, mitomycin — C,
and bleomycin, they claim a free radical-
dependent mechanism for tumoricidal action.

Echitamine chloride's anticancer effects on
methylcholanthrene-induced fibrosarcoma were
examined by Saraswathi et al. and found to be
significant reductions in tumor growth. After
echitamine chloride treatment, the altered
activities of plasma and liver transaminases,
gamma-glutamyl transpeptidase, and lipid
peroxidation in fibrosarcoma have returned to
near normal levels. After echitamine chloride
treatment, both the lower levels of glutathione in
the liver and the lower activities of catalase,
superoxide dismutase, and glutathione peroxidase
have returned to near normal levels.

Alstonine:

It has been determined that the primary
component of a plant-based remedy is the indole
alkaloid alstonine. Alstonine demonstrated in
vivo antimalarial activity in a preliminary
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evaluation carried out by Wright et al.

Traditional psychiatrists in Nigeria use it to treat
mental illnesses. The traditional application of
alstonine is remarkably compatible with its
profile in experimental animals, despite the fact
that it is certainly challenging to compare the
very concept of mental disorders across cultures.
Alstonine exhibits significant differences from
the more recent atypical antipsychotics, despite
having a psychopharmacological profile that is
closer to those of the more recent ones in mouse
models. According to Meldrum and Ozawa et al.,
alstonine has clear anxiolytic activity, mediated
by 5-HT2A/2C serotonin receptors, indicating
effectiveness against schizophrenia's negative
symptoms; It disrupts the glutamate system in a
way that matches its positive effects on
schizophrenia.

Alstonine lacks the pro-convulsant property that
IS common to many antipsychotics, which is a
significant advantage for chronic use in epileptic
schizophrenic patients in particular. The major
drawback of many antipsychotics is that they do
not have significant additional pyramidal effects
because they do not have any direct effects on the
dopaminergic system.

Alstonine's anticancer activity was reported by
Beljanski and Beljanski, who were able to
successfully treat a sizeable portion of Swiss
mice bearing Ehrlich ascites carcinoma cells and
BALB/C mice inoculated with transplantable
YC8 lymphoma ascites cells. Alstonine could
only partially stop the growth of some solid
tumors. Additionally, Beljanski reported that
alstonine could distinguish DNA from healthy
tissue from DNA from cancer. When DNA from
various cancerous tissues or cells is used as a
template, it stops DNA in vitro synthesis.
Alstonine's ability to form an alkaloid-cancer
DNA complex is the cause of its reported
inhibitory effect.

Conclusion
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The ethnopharmacological approach is required
for a thorough investigation of the plants that are
utilized in traditional medicine. The interest in
plants as a potential source of new drugs has
grown as a result of the recently developed
methods for isolation, characterization, and
pharmacological testing. Since many isolated
compounds of Alstonia scholaris have not been
studied for their pharmacological activity, it
seems worthwhile to scientifically validate the
pharmacological properties of Alstonia scholaris
constituents, which will substantiate the tribal
people's use of this plant for medicinal purposes
over centuries. The plant Alstonia scholaris has a
wide range of pharmacological activities.
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