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ABSTRACT
Alstonia scholaris, a plant that belongs to the Apocynaceae family and is widely used around 
the world, exhibits pharmacological properties that are advantageous to human health. It is a 
widely used plant that has been used in traditional medicine for a very long time. Rheumatism, 
antileprosy, ulcer, antiseptics, different chronic inflammatory skin conditions, rheumatoid 
arthritis discomfort, broad-spectrum tonic, antidysentery, and vulnerary agents have all been 
successfully treated with A. scholaris. Along with treating fatigue, antipyretic, anticholeric, malaria 
fever, irregular and unbalanced menstruation, hepatic problems, diabetes, and dysentery, it 
has also been beneficial in treating these other conditions. It possesses astringent, analgesic, 
anti-inflammatory, and anti-diabetic effects. Additionally, it has cytotoxic, radioprotective CNS, 
anti-arthritic, anti-cancer, antioxidant, anti-malarial, and anti-cancer effects. The numerous 
derivative metabolites were taken into account in the pioneering research on phytochemical 
analysis from the various plant sections. The plant displayed an abundance of metabolites, 
including tocopherols, polyunsaturated fatty acids, carboxylic acids, proteins, and carbohydrates. 
With a variety of biological functions, it also shown pharmaceutical efficacy. This evaluation seeks 
to acquaint the reader with the plant by adding to a clear overview of the botanical distinctiveness, 
typical uses, phytochemistry, and biological and pharmacological activities.
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INTRODUCTION

Traditional medicine is a collection of information, acquaintances, 
skills (ability to apply learned knowledge), and performances 
based on theories, viewpoints, and understanding of various 
ethnic groups, whether they are understandable or not, and used 
for maintaining and securing wellbeing as well as for the treatment, 
mitigation, identification, and management of physical or mental 
illnesses. Because it is safe, affordable, and pharmacologically 
effective, conventional medicine is widely utilised to treat a wide 
range of illnesses in most nations.[1,2]

Alstonia, a member of the Apocynaceae family, is a well-known 
medicinal plant. This medicinal plant is widely used by humans 
all over the world to treat a variety of ailments. A. scholaris 
has successfully treated a variety of inflammatory chronic skin 
diseases, rheumatic pain, general tonic, antidysenteric agent, 
vulnerary agents, fatigue, anti-fever, anticholeric, malaria fever, 
unbalanced menses, hepatic disorders, diabetes, anthelmintic, 
stomach upset, bone fracture, skin disorders, aphrodisiac, 
emmenagogue, inflammation, and urinary infections.[3-7]

It has astringent, anti-diabetic, analgesic, and anti-inflammatory 
properties. It also has anti-malarial, antioxidant, anti-cancer, 
and cytotoxic properties, as well as radioprotective CNS and 
anti-arthritic properties.[8]
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Plant Profile

The Devils tree is known by several local and 
common names[3-9]

Language Vernacular Names of Saptaparna
English Dita; Devils tree; White Cheese wood
Sanskrit Saptaparna
Hindi Chatiun; chitvan; saitan ka jhad; Saptaparni
Gujarati Saptaparni
Malayalam Daivapala
Kannada Doddapala
Tamil MukumPalai; Elilaippala
Telugu Edakulapala
Marathi Saptaparni
Bengali Chattin
Unani Kashim

History

In history, Linnaeus named the plant systematically as Echites 
scholaris. Conversely, to admiration to Dr. Charles Alston 
(1685-1760), the Botany Professor at Edinburgh University, 
great scientific writer and King's garden custodian at Holyrood 
and amongst the few botanists who refused to accept the 
Linnaean taxonomic classification after its establishement. The 
common nomenclature was altered to Alstonia, while the genus 
name Scholaris was kept to indicate its utilization in schools in 
South East Asia, where its wood is conventionally utilised to 
craft slates and blackboards. The further synonyms of the plant  
comprise Tabernaemontana  alternifolia Burm, Pala scholaris 
(L.) Roberty and Echites pala  Buch-Ham ex Spreng.[3-10] 
Since the leaves are originate in swirls of seven; this plant is 
referred as  sapthaparna or  saptaparni  (sapta  meaning seven 
and  parna  or  parni  meaning leaves in Sanskrit). The leaves 
arrangement if A. scholaris is depicted in Figure 1.

Cultivation

A. scholaris is resilient tree and it has a preference of well-drained 
soils. It achieves adulthood in 8 to 10 years. Its propogation can 
be done by number of methods include cuttings (which root 
effortlessly in soil), air-layering and implanting (cleave and 
upturned T-grafting) and seeds (gathered from matured unsplited 
shells). It worked as moderator plant for Pauropsylla tuberculata, 
a category of psyllid that manufactures galls above folio exterior 
which appears an unattractive pocket. Sowing of seeds is one of 
the best propogation methods for elevating the harvest; generally 
no pre-treatment is necessary to grow the crop. Throughout 
summer, fruits may be collected prior to splitting of slender 
and stiff pods. Seeds are fluffy however incapable to disperse 

effortlessly and involuntarily. It may be cultivated under a variety 
of climatic situations in India, from tropical to sub-tropical. On 
the other hand, it flourishes healthy in vicinity having annual 
rainfall around 100 to 150 cm, since it favors a reasonably 
moist environment. The species thrives in the well-aerated red 
alluvial soil. It may also develop in black cotton soils; however its 
augmentation is sluggish because of the wet soil conditions that 
triumph during the rainy season.[3-10]

Botanical Descriptions
Parts Used

Each and every one components of the plant counting matured 
fruits, leaves, trunk, and flora can be utilized for the management 
of various diseases.[3-8]

Morphology

A. scholaris, an epiphyte with climbing and rooting branches. The 
A. scholaris is a middle-sized to large, glabrous tree that can grow 
up to 20 metres tall and 10 metres wide in urban areas, and up 
to 50 to 60 metres tall in its natural habitat. Rounded, denser, 
pagoda-shaped, and multi-tiered mature crowns are visible 
(Figure 2).

Its adolescent twigs are abundantly lenticellate, rectangular 
flakes appeared on peeling off, and its full-grown outer bark is 
grayish-pale brown, smooth-scaly. Internal bark has a cream, 
golden, or straw hue and is covered in a lot of milky and bitter 
saps. The bark has a strong bitter flavour and almost no scent.

The tops of the leaves are glossy, while the bottoms are dull. The 
leaves are leathery, barely obovate to very scarcely spathulate with 
cuneate base and curved tip, and have 25 to 50 pairs of lateral 
veins that occur at an angle of 80-90° to the midvein. Cymes are 
intense and pubertal, with a stretched peduncle of 4 to 7 cm (1.6 
to 2.8 inches). Pedicels are typically as long or shorter than the 
calyx.

The corolla is white and tubular, overlapping toward the left, 
6-10 mm (0.24-0.39 inches); the lobes are mostly ovate or 
mostly obovate, 2-4.5 mm (0.079-0.177 inches); the lobes are 
predomintly oval or mostly obovate in shape, 2 to 4.5 mm (0.079 
to 0.177  in). The ovaries appear inconspicuous and pubescent. 
Follicules have a distinct, linear appearance. Flowers bloom 
between September and October. The fragrance of the blossoms 
is strikingly similar to that of the Raatrani (Cestrum nocturnum) 
flower, which blooms at night (Figure 3).

A. scholaris seeds have an oblong shape and have ciliated edges, 
and ending in clumps of hair 1.5 to 2 cm (0.59 to 0.79 in) (Figure 
4 a, b). 

Fruits that mature from green to brown and have thin, linear, 
dehiscent follicles that are 20–40 (–63) cm long and 3-5 mm 
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wide that are generated in pendulous pairs. Seeds are many, tiny, 
smooth, tufted on the tips, and wind-dispersed (Figure 5).

The plant is mostly native to the Indian subcontinent, Bangladesh, 
Sri Lanka, Nepal, Bhutan, Pakistan, Southeast Asia, including 
Indonesia, the Philippines, Malaysia, Laos, Cambodia, Papua 
New Guinea, Vietnam, Myanmar, Thailand, China, Yunnan, and 
Guangxi, as well as Australia and Queensland. However, it can 
frequently be seen in the state of West Bengal in India. It also 
occurs in Maharashtra, Karnataka, Kerala, Tamil Nadu, Bihar, 
Goa, and the Andaman and Nicobar Islands in other parts of 
India.[3-13]

Taxonomic arrangement of A. Scholaris Linn. R. Br.
Taxonomy Alstonia scholaris
Kingdom Planta, Vegetal, Plants
Subkingdom Tracheobionta, Vascular Plants
Division Mangoliophyta, Flowering Plant
Class Mangoliopsida, Dicotyledon
Subclass Asteridae
Order Gentianales
Family Apocynaceae
Tribe Plumeriae
Subtribe Alstoniinae
Genus Alstonia

Identifications of phytochemicals constituents

Phytochemical constituents[14-26] and pharmacognostic[27-32] 
analysis of this species have been reported by numerous 
researchers.

In general A. scholaris is a plant that encloses alkaloids, flavonoids, 

coumarin derivatives, leucoanthocyanin, reducing sugars, simple 

Figure 1: Arrangement of leaves of A. scholaris.

Figure 2: A. scholaris tree.

Figure 3: Flowers of A. scholaris.
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phenolics, steroids, saponins and tannins. The extract of Leaves 
comprises of different elements for example Cu, Zn, Fe, Ca, Cr, 
Mn and Cd.[33]

Primary and secondary metabolites were found in the current 
plant according to previous phytochemical screening. Some 
of the numerous secondary metabolites from the various plant 
components have been discovered by preliminary phytochemical 
screening. Table 1 lists compounds that were extracted from oils 
and other extracts of different A. scholaris sections.

Investigation of phytochemicals of the A. scholaris affirms 
the occurrence of a variety of phytoconstituents for example 
alkaloids, cardiac glycosides, flavonoids, terpenoids, tannins, 
saponin, catechin, coumarin, phenolic compounds, glycoside and 
steroidal xanthoprotein, proteins, reducing sugars, carbohydrates, 

phytosterols, fats and fixed oils, gums and mucilages in accordance 
with classic procedures in its different extracts as shown in Table 
2.

Alkaloids are amongst the major components of the species. 
Amongst different alkaloids, Echitamine, Echitamine chloride, 
Rhazine, Nareline, Pseudo Akuammigine, lagumamine 
(19- hydroxytubotaiwine), angustilobine B acid, losbanine 
(6,7-seco-6-norangustilobine B), tubotaiwine, its oxide, 
6,7-secoangustilobine B; 17-O-Acetyl echtamine, echitamine, 
manilamine, N4-methyl angustilobine B, vallesamine, angustilbine 
β-N4-oxide, 20(s)tubotaiwine and 6,7-secoangustilobine 
B, Scholarine, Scholaricine, Dihydrocondylocarpine, 
19,20-Z-Vallesamine and 19,20-E-Vallesamine, Picrinine, 
Alschomine and Isoalschomine, Mataranine A and B, 
monoterpenoid indole alkaloids, Picralinal of picralima group, 
Picrinine-type alkaloids, N 1-methoxymethyl Picrinine, 
corialstonine and corialstonidine etc. have been reported.

Correspondingly, it has been establish to enclose 
additional alkaloidal derivatives viz. picrinine, alschomine, 
19-epischolaricine, nareline, N-β-methylscholarcine, N-α-methyl 
burnamine and vallesamin-N-β-oxide and angustilobine.[76]

The other species of genus of Alstonia i.e. A. glaucescens have 
been accounted to contains indole alkaloids like 17-O-acetyl-Nb-
demethyl echitamine, echitamidine-N-Oxide, echitaminic 
acid, sweroside, echitamidine, Nb-demethyl echitamine, 
20-epi-19-echitamidine, N-bdemethylechtamine-N-oxide and 
echitamine.[77] Among the further components, a novel flavanone 
glucoside Iso-okanin-7-O-alpha-lrhamnopyranoside, and a 
secoiridoid glucoside Alstonoside, (Thomas et al., 2008)[73] have 
been recorded.

Leaves of A. scholaris showed the existence of quercetin, 
isorhamnetin, isorhamnetin-3-O-β-D-galactopyranoside, 
ursolic acid, betulin, betulinic acid, alstonic acid A&B, 
stigmasterol, β-sitosterol, scholaricine, alstonamine, alschomine, 
angustilobine-B acid, akuammidine, rhazimanine, losbanine, 
lagunamine. It has been further reported that A. scholaris leaves 
contails the combinations of erythrodiol (1a), uvaol (1b), and 
betulin (1c); oleanolic acid (2a) and ursolic (2b); β-amyrin acetate 
(3b) and α-amyrin acetate (3b); β-sitosterol (4a) and stigmasterol 
(4b); squalene (5); β-sitosteryl-3β-glucopyranoside-6’-O-fatty 
acid esters (6); and chlorophyll a (7). The checal structures of 
compound 1-7 are presented in Figure 5.

The bark contains alkaloids echitamine, ditamine, losbanine, 
picrinine, alstonine, and alstonosides. Stem Bark of A. scholaris 
constitutes 17-O-acetylechitamine, akuammiginone, echitaminic 
acid, echitamine, echitamidine N-oxide, scholarisines B-G, 
alstonoside, isoboonein, loganin, scholareins A-D.[3-7]

Flowers of A. scholaris reported the presence of strictamine, 
picrinine, ursolic acid, amyrin acetate, linoleic acid, 

Figure 4: Seeds of A. scholaris.

Figure 4b: Fruits of A. scholaris.
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3β-Acetate-24-nor-urs-4, 12-diene ester triterpenes, 
3,28-β-Diacetoxy-5-oleatriterpene, linalool, α-terpineol.

Despite the fact that methanolic and acetone extracts of every 
plant part were found to contain significant amounts of total 
phenolic compounds ranging from 111.1 to 238.5 mg GAE/g 
extract, absolute ethanol was found to be an effective solvent for 
isolating the phenolic compounds from different fractions of A. 
scholaris. Figures 6 and 7, respectively, depict the structure and 
absolute stereochemistry of the isolated (-)-alstoscholarisines 
A-E and (+)-alstoscholarisines F-J. They noted the presence 
of steroidal components, anthraquinone derivatives, tannins, 
phenolic compounds, terpenoids, saponins, and alkaloidal 
components.

Bioactivity and Pharmacological Properties
Traditional uses

It is applied as astringent, antiseptics, used in rheumatism, 
antileprotic, ulcer, and to treat different inflammatory persistent 
skin disorders, general tonic, and rheumatoid pain. It also been 
used as anticholeric, antidysentery, antipyretic, antimalarial, 
vulnerary agents, aphrodisiac, antidiabetes, anthelmintic in 
conjunction with it also useful in stomachache, emmenagogue, 
fatigue, hepatic disease, irregular menses, skin diseases, swelling, 
bone fracture, urinary tract infections.[3-13]

The milky juice is useful on ulcers and on rheumatic pains; 
mixed with oil and dropped in the ear it alleviates otitis. The bark 
tincture acts in some cases as a potent galactogogue.

Figure 5: Chemical structure of erythrodiol (1a), uvaol (1b), betulin (1c), oleanolic acid (2a), ursolic (2b), β-amyrin acetate (3b), α-amyrin acetate (3b), β-sitosterol 
(4a), stigmasterol (4b), sualene (5), β-sitosteryl-3β-glucopyranoside-6*-O-fatty acid esters (6), chlorophyll a (7) from the leaves of A. scholaris.
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Literature evaluation has exposed that extracts and isolated 
compounds of A. scholaris confirms antidiabetic, analgesic and 
antiinflammatory, antimalarial, antioxidant, anticancer and 
cytotoxic activity, radio protective CNS activity and antiarthritic 
activity.[7]

Antidiabetic activity

Hypoglycemic potential of triterpenes from A. scholaris 
was studied and reported by Ragasa et al. They discovered 
hypoglycemic activity in betulin and lupeolus acetate.[78]

Hypoglycemic activity and antihyperlipidemic effects on diabetic 
induced by streptozotocin in rats by A. scholaris Linn. bark was 
reported by Bandawane and co-workers. The research suggested 
that the bark having important effects on lipid profile and A. 
scholaris bark potential in diabetes and associated cardiovascular 
impediments because of its antidiabetic and antihyperlipidemic 
activity.[79]

Arulmozhi and co-workers depicted antidiabetic and 
antihyperlipidemic potential of A. scholaris Linn. R. Br. Leaves. 
The study concluded that ethanolic extract of A. scholaris, along 
with the antidiabetic activity, it also having antihyperlipidemic  
and antioxidant potential in diabetic rats induced by 
streptozotocin.[80]

Anurakkun et al., reported α-Glucosidase blockers isolated from 
Dita. The inhibitory activity of α-glucosidase has been observed 
in aqueous methanol extract from dried leaves of Devil tree. 

Active principles were equipped from rat small intestine acetone 
powder, isolated and recognized against α-Glucosidase.[81]

Antidepressant
A. scholaris and its effects on stress and cognition in mice 
were described by Kulkarni and Juvekar. They came to the 
conclusion that the methanolic bark extracts normalised all the 
stress-induced indicators, including cortisol levels, carbohydrate, 
protein, triglycerides, and cholesterol, when administered.[82]

Antibacterial Activity
Maurya et al., reported the preparatory isolation of the A. 
scholaris’ Logenetin, a bioactivator using rapid centrifugal 
chromatography. They reported isolation of Logenetin and its 
effects against gram positive and negative organism.[83-84]

According to Khan et al., Leea tetramera and A. scholaris have 
antibacterial properties. They came to the conclusion that the 
root bark portions of A. scholaris and L. tetramera were ineffective 
against the fungi examined.[85-86]

Antimycobacterial activity
A. scholaris's leaves, stem bark, and root bark were extracted 
in methanol, and Macabeo and others claimed that this had an 
antimycobacterial effect. Approximately 89% of Mycobacterium 
tuberculosis H37Rv is blocked by in-vitro antituberculosis activity 
utilising the Microplate Alamar Blue Assay (MABA) at a dosage 
of 50 g/mL.[87]

The current study[88] was conceded out to discover the 
vulnerability to butanol extracts of bark of A. scholaris of 
Mycobacterium tuberculosis. To report the inhibition of 
Mycobacterium tuberculosis, Luciferase reporter phage (LRP) 

Figure 6: Structure and absolute stereochemistry of (-)-alstoscholarisines A-E.

Figure 7: Structure and absolute stereochemistry of (+)-alstoscholarisines F-J.
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Part used Extract/Oil Chemical Constituents Ref.

Flower

Flower extract One of the oleanane types, 3,28-β-diacetoxy-5-olea-triterpene, 3β-hydroxy-24-nor
-urs-4,12,28-triene triterpene, 3β-acetate-24-nor-urs-4,12-diene ester triterpene, 
along with two identified triterpenes viz., α-amyrin acetate and ursolic acid.

[14]

Volatile oil Most important components be linalool (35.7%), cis- and trans-linalool oxides 
(furanoid and pyranoid) (14.7%), α-terpineol (12.3%), 2-phenylethyl acetate (6.3%) 
and terpinen-4-ol (5.6%). The volatile components accomodate greater than 90% of 
oxygenated compounds, which committed to its aromatic odor.

[15]

Column fraction n-Hexacosane, lupeol, β-amyrin, palmitic acid and ursolic acid [16]
Column fraction Picrinine and strictamine [17]

Bark

Root bark Two triterpenoids, α-amyrin acetate and lupeol and a steroid, β-sitosterol [18]
Trunk bark A novel indole alkaloid, akuammiginone, and a new glycosidic indole alkaloid, 

echitamidine-N-oxide-19-O-β-d-glucopyranoside, along with the five recognized 
alkaloids, echitaminic acid, akuammicine N-oxide, N-demethylalstogustine N-oxide, 
echitamidine-N-oxide, and N-demethylalstogustine

[19]

Alkaloidal extract Six newer monoterpenoid indole alkaloids, scholarisines B-G collectively with 15 
reported derivatives

[20]

Bark Triterpenoids α-amyrin acetate and lupeol [21]
Ethanolic extracts Four novel 11-noriridoids namely, scholareins A-D, together with three reported 

analogues, isoboonein, alyxialactone and loganin
[22]

Alcoholic extracts 17-O-acetylachitamine and echitamine [23]

Leaves
Leaves extract The eight elements, Ca, Mg, Cu, Fe, Zn, Cr, Cd and Mn were isolated from the leaves 

extract of A. scholaris based on conventional analytical procedures and distributed 
into water soluble and water insoluble state through microporous filtering film

[24]

Column fraction Iridoids, leucoanthrocyanins, flavonoids,alkaloids coumarins, simple phenolics, 
reducing sugars, steroids, tannins and saponins

[25]

Methanolic extracts A new indole alkaloid, akuammidine-N-oxide together akuammidine [26]
Leaves extracts Eight flavonoids were isolated and identified: kaempferol, quercetin, 

isorhamnetin, kaempferol-3-O-β-d-galactopyranoside, quercetin-3-O-
β-d-galactopyranoside, isorhamnetin-3-O-β-d-galactopyranoside, 
kaempferol-3-O-β-d-xylopyranosyl-(2,1)- O-β-d-galactopyranoside, 
quercetin-3-O-β-d-xylopyranosyl-(2,1)-O-β-d-galactopyranoside

[27]

Methanol percolate Lagunamine (19-hydroxytubotaiwine), angustilobin B acid and losbanine 
(6,7-seco-6-norangustilobine B) together with tubotaiwine, its oxide and 
6,7-seco-angustilobine

[28]

Leaves extract 19-epischolaricine, N-methylscholaricine, N-methylburnamine and vallesamine 
N-oxide

[29]

n-hexane extract The predominant N-alkanes were C31 (46.43%) and C33 (21.85%), while C29 
(6.16%), C32 (4.28%), C25 (3.74%) were moderately abundant. The C17 (0.39%) and 
C22 (0.44%) n-alkanes were present only in minor amounts.

[30]

Hydro-alcoholic 
extract

2,3-secofernane triterpenoids. Alstonic acid A and B, together with an indole 
alkaloid, N-methoxymethyl picrinine.

[31]

Column fraction Megastigmane-3β, 4α, 9-triol and 7-megastigmene-3,6,9-triol [32]
Ethanolic extract Unprecedented cage-like alkaloid, scholarisine A [33]
Ethanolic extract Four picrinine type monoterpenoid indole alkaloids, 5β-methoxyaspidophylline, 

picrinine, picralinal and 5-methoxystrictamine
[34]

Table 1:  Compounds isolated from oils and various extracts of different parts of Alstonia scholaris.
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Part used Extract/Oil Chemical Constituents Ref.
Leaves extract Forteen compounds were collected and the structures were explicated as: 

cycloeucalenol, β-amyrin-3-palmitate, α-amyrin acetate, 3-lupenol, lupen-3-
palmitate, β-sitosterol, squalene, α-tocopherol, α-tocopherolquinone, 
bis(2-ethylhexyl)phthalate, dibutyl phthalate, 1-hydroxy-3,5-dimethoxyxanthone, 
7,3’,4’-trimethoxyl-5-hydroxylflavones, 3,5,7,4’-tetrahydroxyl 
flavones-3-O-β-d-glucoside

[35]

Ethanolic extract Monoterpenoid indole alkaloids having skeleton arrangement and two 
supplementary carbons, named E-alstoscholarine and Z-alstoscholarine

[36]

Leaves extract Ursolic acid determined by HPTLC [37]
Alcoholic extracts Three new akuamillan type indole alkaloids, i.e. 5-methocystrictamine (=methyl (5β, 

16R, 19E)-5methoxyakuaramilan-17-oate, methyl (16R, 19E)-1,2-dihydro-16-(hydr
oxymethyl)-5-oxoakuammilan-17-oate, and methyl (2β, 16R, 19E)-4,5-didehydro-
1,2-dihydro-2-hydroxy-16-(hedroxymethyl)akuammilan-4-ium-17-oate chloride

[38]

Methanolic extract The first seco-uleine alkaloids, manilamine (18-hydroxy-19,20-dehydro-7,21-seco-
uleine) and N4-methyl angustilobine B, together with the identified indole 
alkaloids, (e)-vallesamine, angustilobine B N4-oxide, (S)-tubotaiwine, and 6,7-seco-
angustilobine B

[39]

Leaves extract Three novel indole alkaloids, nareline ethyl ether, 5-epi-nareline ethyl ether and 
scholarine-N(4) oxide, along with picrinine and sclolaricine, the nareline methyl 
ether

[40]

Leaves extract Picrinine and akuammidine [41]
Alcoholic extracts Picrinal [42]
Alcoholic extract Alstonamine, novel indole alkaloid and rhazimanine, sitsirikine category indole 

alkaloid
[43]

Methanolic extract Racemic mixture of 19,20-E-vallesamine and 19,20-Z-vallesamine [44]
Leaves extract 19,20-Dihydrocondylacarpine [45]
Ethanolic extract A new alkaloid, scholaricine, has been isolated. It was elucidated as 

2-demethylscholarine
[46]

Ethanolic extract A new alkaloid designated scholaricine. It was (±)12-methoxyechitamidine [47]
Leaves extract alkaloid-a, a newer indole alkaloid, along with echitamine and echitamidine [48]

Fruit

Pod N-formylscholarine, a novel indole alkaloid, along with strictamine, picrinine and 
nareline indole alkaloid picrinine, strictamine and nareline

[49]

Methanolic extract Alkaloids, 19-E-Picrinine, 19-E-akuammidine, 19-E-vallesamine and 
19-S-scholaricine

[50]

Root Bark Ψ-akuammigine, akuammicine; akuammicine-N-methiodide; akkuammicine-N-
oxide; indole alkaloids; N-demethylechitamine, tubotaiwine

[51]

Stem

Hydro- alcoholic 
extract

Alstonoside; a newer secoiridoid glucoside, along with formononetin-7-O-
β-d-apiofuranosyl-(1→6)-β-d-glucopyranoside and biochanin-A-7-O-β-d-
apiofuranosyl-(1→6)-β-d-glucopyranoside; two isoflavone apioglucosides

[52]

Bark 0.200% total alkaloids, 0.07% steroids and 0.44% resins [53]
Trunk Bark Akuammiginone; novel indole alkaloid and echitamidine-N-oxide-19-O-

β-d-glucopyranoside; novel glycosidic indole alkaloid along with the five recognized 
alkaloids, echitaminic acid, N-demethylalstogustine-N-oxide, akuammicine-N-oxide, 
echitamidine-N-oxide and N-demethylalstogustine

[54]

Seed n-Hexane extract Oil of mature seed contains oleic acid (65.66%), linoleic acid (12.15%, palmitic acid 
(13.77%) and stearic acid (8.42%)

[55]
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Table 2:  Structures of compounds isolated from Alstonia scholaris Linn. R. Br.
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assay and an in-vitro assay based on viability inactivation by a 
modus operandi analogous to the neutralisation assay was used. 
When administered with the butanolic extract after 6 days of 
incubation, the in-vitro bioassay findings demonstrated complete 
vulnerability to the quick growth Mycobacterium species as 
compared to control.

Immunomodulatory activity

Inducing apoptosis in the A549 Cell Line and enhancing 
immunomodulatory activity in C57BL/6 Mice are two effects of 
combining the alkaloids and triterpenes of A. scholaris (Linn.) 
R Br leaves. These findings offer early proof that triterpenes and 
alkaloids both have immune modulation and apoptosis-inducing 
properties, and that their combination has a more potent effect 

than each class alone.[40,42] Pule (A. scholaris) bark extracts have 
an immunostimulatory effect. At dosages of 50 and 100 mg/kg 
body weight in this investigation, the aqueous extract had no 
impact on the amount of primary antibodies. The aqueous extract 
stimulated cellular immunity at a dose of 50 mg/kg body weight 
while inhibiting the delayed type of hypersensitive reaction at a 
dose of 100 mg/kg b.w.[89]

Retinoid-Induced Skin Irritation Inhibition Activity

A. scholaris Linn. R. Br. both in-vitro and in-vivo dramatically 
decreases retinoid-induced skin sensitivity. The findings indicated 
that A. scholaris is a potential substance that may improve the 
anti-aging properties of retinoids while minimising their capacity 
to irritate skin.[90]

Ursolic acid Strictamine
Picranine

Rhazimanine

Β-Sitosterol

19,20-E-vallesamine

akuammicine
Betulinic acid

Villalstonine
Lupeol acetate 
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Anticancer activity

On several types of carcinomas, the chemopreventive impact 
of various extracts of A. scholaris was investigated.[77,91-104] The 
antitumor efficacy of the A. scholaris alkaloid fraction was 

assessed in-vitro and in-vivo. The antineoplastic activity of HeLa 
cells treated with ethanolic extracts increased over time in a 
time-dependent manner; the maximum activity was shown after 
the cells were exposed to the extracts for 24 hr.[92]

Part used Phytoconstituents Activity reported Ref.
Bark Ditamine, echitamine, echitenine, 

echicaoutchin, echicerin, echitin, echitein, 
echiretin, ditain, ditamine, losbanine, 
6,7-seco angustilobine B, Nb - demethyl 
echitmaine, 17-Oacetyl echitamine, 
picraline deacetyl, lupeol and β-sitosterol.

Tonic, aphrodisiac, febrifuge, stimulant, expectorant, 
alterative, carminative, anti- periodic, astringent and 
stomach ache. Used to treat leprosy, dyspepsia, malarial fever, 
Leishmania infection.

[121]

Stimulant, carminative, stomachic, bitter tonic, astringent, 
aphrodisiac, expectorant, febrifuge, alterative and antiperiodic.
Bark in Ayurveda-febrifuge, alterative, tonic and 
gastrointestinal sedative.
Infusion, Tincture-galactogogue.
Fresh bark extract in milk-leprosy, dyspepsia.
Amritashtakapachana-valuable in debility, after effects of fever, 
chronic diarrhoea, dysentery and catarrhal fever.
Decoction (Pachan) -After effects of Malaria, distinct drop in 
fever. Philippines – Fever and dysentery.
Cambodia-Astringent, antidysenteric and emmenogogue. 
Chronic plaudism with enlargement of spleen and liver.
Unani: Ingredient of 'Kashim'.
Homoeopathy: Malarial fever, anaemia, indigestion, general 
debility and other stomach ailments.
Ayush- 64: Microfilaraemia.
Ethanolic extract of Stem bark: Antileishmanial activity.

[122]

Used in treatment of chronic diarrhoes, dysentery and bowel 
movements

[2,3]

Latex of 
bark

Caoutchouc and resins Pimple, dental caries, pyorrhea. [121]
Used in ulcers, sores, tumors, and in rheumatoid pain, Mixed 
with oil and dropped into ears, relieves earache.

[123]

Tender 
Leaves

Picrinine, nareline, akuammidine, 
picralinal, akuammigine, betulin, ursolic 
acid, β - sitosterol, flavonoids, phenolic 
acids, scholarine.

Leaves pulverized to make poultice in treatment of ulcers.
Used in snake bite and scorpion bite.

[4]

Leaves Alschomine, isoalschomine, tubotaiwine, 
Nb -oxide, lagunamine, Nb – methyl 
scholaricine, pseudoakkuammigine 
Nb oxide, akuammidine, Na-methyl 
burnamine, picraline, picrinine, 
picrarinal, areline, angustilobine B acid, 
6,7-seco angustilobine B, losbanine, 
vallesamine, vallesamine Nb oxide, 6, 7 
seco-19, 20 α-epoxy angustilobine B.

Used in treatment of ulcer, rheumatic pain, asthma and 
diabetes.

[2,3]

Used against beri-beri, congestion of liver, dropsy and ulcers. [123]

Flower Picrinine, strictamine, 
tetrahydroalstonine, n-hexacosane, 
lupeol, β-amyrin, palmitic acid, ursolic 
acid

Used in asthma and other respiratory problems. [2,3]

Roots Picraline diacetyl Used in enlarged liver with pain. [2,3]

Table 3: Biological activities of parts of A. scholaris.
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Activity Part/extract Animal model/cell line Ref.
Antituberculosis Methanol extract of leaf, 

stem bark and root bark
The mice treated daily with rifampicin + MEAS or rifampicin 
+ MEMI against Mycobacterium TB H37Rv showed an 85% 
survival rate in the synergistic groups. The recovery rates for 
mice given MEAS 200 mg/kg daily were 62.5%.

[124]

Butanolic extract of bark Susceptibility of M. tuberculosis [125]
Antibacterial The methanol and acetone 

extract of A. scholaris
image27Bacterial strain: the Gram-positive bacteria were S. 
aureus (ATCC9144) (SA), M. luteus (ATCC4698) (ML), K. 
pneumoniae (ATCC15380) (KP), B. subtilis (ATCC 6051) 
(BS), and P. aeruginosa (ATCC25668) (PA); E. aerogens 
(ATCC13048) (EA), S. typhi (NCTC 8394) (ST) and S. 
paratyphi A (SPA) were Gram-negative bacteria

[126]

Logenetin They reported isolation of Logenetin and its effects against 
gram positive and negative organism.

[127]

Leaf and Bark Pronounced antibacterial activity against Methicillin 
Resistant S. aureus (MRSA) and the clinical strain Providence 
stuartii. Antibacterial activity was also tested against a large 
group of Gram positive and Gram-negative bacteria and 
it was found to reside maximum in the butanol and ethyl 
acetate fractions of methanol extract of leaf and bark

[128]

The crude methanolic 
extracts of the leaves, 
stem and root barks of A. 
scholaris

The micro-organisms used were A. niger, A. rubrum, A. 
versicolor, A. vitis, C. albicans, C. trpicallis, C. cladospriods, P. 
notatum, T. mentagrophytes, T. tronsrum

[129]

Leaf powder extracted 
with petroleum ether, 
chloroform, ethyl acetate 
and methanol

The micro-organisms used were E. coli, S. typhi, S. aureus, K. 
pnuemoniae, Shigella dysenteriae, A.s niger and A. flavus

[33]

Trunk bark Two Gram-positive bacteria including B. subtilis and S. 
pyogenes and four Gram-negative bacteria including E. coli, 
K. pneumoniae, P. aeruginosa and Proteus mirabilis

[130]

Roots, stem bark and 
leaves of various solvent 
(Hexane, Benzene, 
Isopropanol, Ethyl acetate, 
Methanol and Water) 
extracts

Gram positive (S. aureus, B. cereus and Lactococcus lactis) as 
well as Gram negative bacteria (Aeromonas sp., E. aerogenes, 
E. coli, P. aeruginosa and P. mirabilis)

[84]

Antifungal butanol fractions of A. 
scholaris and the root bark 
of Leea tetramera

They concluded that the none of the fractions were active 
against the fungi tested

[129]

Radioprotective Bark Male Swiss albino mice were studied for cytogenetic 
alterations in the form of chromosomal aberrations and 
micronuclei induction in bone marrow by exposing them to 
2.5 Gy gamma radiations

[131]

Hydro-alcoholic extract 
of bark

Male Swiss albino mice were studied for radiation-induced 
hematological and biochemical alterations
Dose tolerance of Alstonia scholaris extract (ASE), Dose 
reduction factor (DRF), Endogenous colonies in spleen, LPx 
and GSH were studied in Swiss albino mice

[132]
[133]

Bark Radiation-induced biochemical alteration in mice by 
ameliorated cholesterol and lipid peroxidation

[134]

Table 4:  Pharmacological activities reported from different parts/extract of Alstonia scholaris.
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Activity Part/extract Animal model/cell line Ref.
Anticancer Bark extract Skin carcinogenesis in Swiss albino mice [91]

Alkaloid fraction In-vitro and in-vivo evaluation of anticancer activity. 
Treatment of Cultured human neoplastic cell lines (HeLa, 
HepG2, HL60, KB and MCF-7) and in Ehrlich ascites 
carcinoma (EAC) bearing mice. HeLa cells with 25 μg/mL 
of ethanolic extracts resulted in a time dependent increase 
in the antineoplastic activity and the greatest activity was 
observed when the cells were exposed to ethanolic extracts 
for 24 h

[92]

Ethanolic leaves extract Human cell lines, i.e. lung cancer cells (A-549), oral cancer 
cells (K3), breast cancer lines (MCF-7), neuroblastoma 
cancer lines (SW-N-MC), colon cancer cells (SW-620)

[93]

Different extracts from 
stem bark

HeLa cell lines [94]

Cytotoxic Different extracts from 
stem bark Echitamine 
chloride

The benzo(a)pyrene induced for stomach carcinogenesis in 
mice. The ASE treatment not only reduced the frequency of 
splenocytes bearing one MN but also cells bearing multiple 
MN indicating the efficacy of ASE in inhibiting mutagenic 
changes induced by BaP. HeLa, HepG2, HL60, KB and 
MCF-7 cell lines in-vitro and in mice bearing EAC

[95]

Methanol extracts of root 
barks of A. macrophylla, 
A. glaucescens, and A. 
scholaris, collected from 
Thailand

Human lung cancer cell lines, MOR-P (adenocarcinoma) and 
COR-L23 (large cell carcinoma), using the SRB assay

[96]

Alteration in 
phosphatase
activity

Bark extract Exposed to gamma radiation at the source to surface distance 
(SSD) of 77.5 cm to deliver the dose rate of 1.32 Gy/min

[97]

Chemomodulatory 
activity

A. scholaris extract (ASE) 
studied in combination 
with berberine 
hydrochloride (BCL)

EAC bearing mice [98]

Combination of 120 mg/
kg of ASE with 25 mg/kg 
of CPA was most effective

Mice transplanted with EAC [99]

Hydro-alcoholic extract Benzo(a)pyrene (BaP) induced forestomach carcinoma in 
female mice

[100]

Hydro-alcoholic extract Enhancement of the cytotoxic effects of echitamine chloride 
by vitamin A EAC cell cultures

[101]

Echitamine chloride Modulation of the impaired drug metabolism in sarcoma-180 
bearing mice

[102]

Radiosensitizing effect Alkaloid fraction of A. 
scholaris

Evaluated in various neoplastic cell lines, namely, HeLa, 
HePG2, HL60, MCF-7, and KB exposed to 0, 0.5, 1, 2, 3, and 
4 Gy of γ-radiation

[103]

Echitamine chloride from 
bark of A. scholaris

Inhibition of glycolysis and respiration of sarcoma 180 cells [104]
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Activity Part/extract Animal model/cell line Ref.
Anti-tussive, 
antiasthmatic and 
expectorant activities

Ethanolic extract, 
fractions and main 
alkaloids of A. scholaris 
leaf

The anti-tussive activity was evaluated using three different 
models including ammonia or sulfur dioxide induced mice 
coughing and citric acid induced guinea pigs coughing. 
The anti-asthmatic activity was investigated on guinea pigs’ 
bronchoconstriction induced by histamine. The expectorant 
activity was evaluated by the volume of phenol red in mice's 
tracheas.

[118]

Broncho-vasodilatory 
activity

Ethanolic extract of leaves Guinea pig trachea, ileum [119]
Ethanolic extract of leaves Broncho-vasodilatory activity mediated presumably by 

prostaglandins calcium antagonism and endothelium-derived 
relaxing factor(s).

[119]

Anti-inflammatory and 
analgesic

The leaf extract The analgesic activities were investigated using acetic acid 
induced writhing, hotplate and formalin tests in mice. 
The antiinflammatory activities were determined in-vivo 
and in-vitro, including xylene induced ear edema and 
carrageenan induced air pouch formation in mice, and 
COX-1, -2 and 5-LOX inhibition

[135]

Alkaloidal fraction of 
leaves

They concluded that the alkaloids fraction of Alstonia 
scholaris leaf, three main alkaloids, picrinine, vallesamine 
and scholaricine, may produce the anti-inflammatory and 
analgesic effect peripherally based on several in-vivo assays.

[44]

Analgesic and 
antipyretic

Benzene and methanolic 
extracts of the flowers and 
fruits

The analgesic activity of the flower and fruits were studied 
using the writhing assay and the tail fick assay in mice while 
the antipyretic activity of the inflorescence of A. scholaris was 
studied by yeast induced pyrexia in rats.

[136]

Methanolic extract of 
Roots

Acetic acid induced writhing and tail immersion test. [137]

Anti-nociceptive and 
anti-inflammatory 
activity

Ethanolic extract The study indicated that have significant effects in hot plate 
methods and reduces inflammatory response in carrageenan 
induced inflammation.

[122]

Anti-arthritic activity Ethanolic extract of leaves A. scholaris has prominent antiarthritic activity which 
may be attributed to its analgesic, antiinflammatory, 
immunosuppressant activities

[138]

Stem bark extract The activity on human complement and polymorphonuclear 
leukocytes was reported. In this study, stem bark extracts 
demonstrated in-vitro anticomplementary activity via the 
classical pathway. The anticomplementary action could help 
treat rheumatoid arthritis.

[114]

Antiulcerogenic activity Ethanolic extracts The ethanolic extracts had significant antiulcerogenic activity. [122]
Ethanolic extract of leaves The study concluded that DCM fraction having peripheral 

analgesic activity and antiinflammatory activity with lack of 
ulcerogenic property. The ethyl acetate fractions didn’t show 
any significant effects.

[80]

Wound healing Ethanolic and aqueous 
Extract of leaves

Excision, incision and dead space wound healing models [139]
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Activity Part/extract Animal model/cell line Ref.
Antidiabetic and
antihyperlipidemic

Ethanolic extract of leaves Streptozotocin induced diabetic rat, also possess 
antihyperlipidemic and antioxidant activities

[80]

Bark Streptozotocin induced diabetic rats. The bark having 
significant effects on lipid profile and potential 
of A. scholaris bark in diabetes as well as related 
cardiovascular complications due to its anti-diabetic and 
anti-hyperlipidemic properties

[79]

Antidiabetic Leaf powder Powder of leaves of A. scholaris causes a significant decrease 
in blood glucose level in human volunteers with Non-insulin 
dependent diabetes mellitus

[140]

α-Glucosidase 
inhibitors

Aqueous methanol extract 
of leaves

Active principles against α-Glucosidase, prepared from rat 
small intestine acetone powder, were isolated and identified

[81]

Antihypertension Decoction of bark In patients with essential hypertension [141]
Antidiarrheal and 
spasmolytic activities

Methanolic crude extract Method used was castor oil induced diarrhea for in-vivo 
antidiarrheal activity and rabbit jejunum in-vitro model 
for spasmolytic activity. Antidiarrhoeal and spasmolytic 
effects, mediated possibly through the presence of CCB-like 
constituent(s).

[115]

Antidiarrheal formulation Charcoal suspension (10%) was used to study the effect of 
kutajarishta on percent intestinal transit, while its effect on 
electrolyte, mainly potassium secretion, was studied using 
glibenclamide in castor oil induced diarrhea

[116]

Aqueous and the alcoholic 
bark extracts

Castor oil induced diarrhea. Parameters under study were 
number of diarrheal episodes and mean wt. of stools of mice

[117]

Immunostimulating Bark extracts BALB/c mouse [89]
In-vitro antioxidant and 
free radical scavenging

Fraction from ethanolic 
etract of leaves

1,1-diphenyl-2-picryl-hydrazil (DPPH) free radical 
scavenging, metal ion chelating, hydrogen peroxide 
scavenging, superoxide anion radical scavenging, and ferric 
thiocyanate reducing

[105]

Methanolic extract of fruit 
and flower

Extract showed significant antioxidant activity by inhibition 
of DPPH and superoxide production. Free radical scavenging 
activity is due to the presence of flavonoid

[106]

Methanolic extract of 
leaves

DPPH assay and plasmid nicking assay [107]

aqueous extracts of bark The study revealed highest antioxidant activity as compared 
to butanolic and ethyl acetate extracts in DPPH and ABTS 
assays.

[108]

Flowers and fruits The study revealed in-vitro model system like DPPH assay 
and Beta carotene Assay

[109]

Nitric oxide Scavenging Ethanolic extract of bark No scavenging activity [110]
Stress and cognition Methanolic extract of bark Restraint stress model in mice, passive avoidance model and 

elevated plus maze model
[82]

Anti-anxiety activity Ethanolic extract of leaves Elevated plus maze, open field, hole board, light dark, mirror 
chamber and foot shock induced aggression models

[142]
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It was discovered that sapthaparna was efficient at controlling the 
benzo(a)pyrene induced stomach cancer in mice. Additionally, 
it has been shown that the ASE therapy decreased the frequency 
of both cells and splenocytes containing numerous MN, 
demonstrating the effectiveness of ASE in preventing mutagenic 
alterations brought on by BaP. The frequency of BaP-induced MN 
in the treated mice's splenocytes was considerably decreased by 
either pre- or post-treatment with ASE.[100]

Antioxidant activity[105-110]

A. scholaris's phytochemical analysis and antioxidant activities 
were reported by Antony et al. In DPPH and ABTS assays, 
the study found that aqueous bark extracts had the highest 
antioxidant activity when compared to butanolic and ethyl acetate  
extracts.[108]

Analgesic, anti-inflammatory, antirheumatoid and 
antiulcerogenic activity
A. scholaris Linn. was found to have antinociceptive and 
antiinflammatory properties, according to Arulmozhi and 
colleagues. The study indicated that ethanolic extract have 
significant effects in hot plate methods and reduces inflammatory 
response in carrageenan induced inflammation. The ethanolic 
extracts had significant antiulcerogenic activity.[111]

According to Arulmozhi et al., the leaves of A. scholaris Linn. R. 
Br. have antiarthritic and antioxidant properties. According to the 
findings of this study, ethanolic extracts have strong antiarthritic 
properties that may be due to their analgesic, antiinflammatory, 
immunosuppressant, and antioxidant properties.[112] A. scholaris 
fractions have been shown to have analgesic, antiinflammatory, 
and antiulcerogenic properties by Arulmozhi et al. The 
investigation came to the conclusion that the DCM fraction 

Activity Part/extract Animal model/cell line Ref.
Anti-malarial Methanol extracts 

prepared from various 
parts of A. scholaris, A. 
macrophylla and
A. glaucescens

Anti-plasmodial activity against multidrug resistant K1 strain 
of Plasmodium falciparum cultured in human erythrocytes

[143]

The petroleum ether 
extract and methanol 
extract of the bark

Antimalarial activity in mice infected with Plasmodium 
berghei

[144]

Anti-fertility Lupeol acetate isolated 
from benzene extract of A. 
scholaris

Body weights, weight of reproductive organs, i.e. testes, 
epididymis, seminal vesicle and ventral prostate, were 
observed. Testicular sperm count, epididymal sperm count 
and motility were also evaluated using male albino rats

[145]

α-Amyrin acetate isolated 
from plant

Male albino rats used to study the effect on fertility. [146]

Bark extract Drug showed significant antifertility effect in male rat at this 
dose level. The primary site of action may be meiotic germ 
cells

[147]

Antileishmanial Plant extract Plants were evaluated for antileishmanial activity with 
Leishmania donovani infected hamsters

[148]

Hepatoprotective Plant extract Liver injuries induced by carbon tetrachloride (CCl4), β-d-
galactosamine, acetaminophen and ethanol were investigated 
by means of serum biochemical and histopathologic 
examinations

[149]

Toxicological profile Different doses up to 2000 
mg/kg

The acute and sub-acute toxic effects of various doses of 
hydro-alcoholic extract of A. scholaris (ASE) were studied in 
mice and rats

[120]

Hydro-alcoholic extract Hematological analysis revealed a dose-dependent decrease 
in RBC, WBC, haemoglobin, neutrophils, and monocytes, 
as well as a significant increase in lymphocytes, eosinophils, 
and basophils. The presence of echitamine may explain the 
observed toxic effect of ASE.

[150]

Teratogenic effect Hydro-alcoholic extract The teratogenic effect was studied in the pregnant Swiss 
albino mice on Day 11 of gestation

[150]
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lacked ulcerogenic properties but had peripheral analgesic and 
antiinflammatory activities. There were no discernible impacts 
from the ethyl acetate fractions.[112]

A. scholaris has been shown to have anti-inflammatory and 
analgesic properties by Xiao-Dong Luo et al. They came to the 
conclusion that the three primary alkaloids in the A. scholaris leaf, 
picrinine, vallesamine, and scholaricine, may have a peripherally 
acting anti-inflammatory and analgesic effect.[113]

The activity of the stem bark extract of Alstonla boonei de wild 
on human complement and polymorphonuclear leukocytes 
was described by Labadie et al. Stem bark extracts in this study 
have in-vitro anticomplementary action that is mediated by the 
conventional mechanism. Rheumatoid arthritis treatment may 
benefit from the anticomplementary activity.[114]

Antidiarrhoeal and Spasmolytic Activities

Varoius researchers reported the antidiarrhoeal properties of A. 
scholaris.[115-117] The antidiarrheal and spasmolytic effects of the 
methanolic crude extract of A. scholaris L. were described by 
Shah et al. and are mediated via calcium channel blocking. The 
study's findings suggest that the crude extract of A. scholaris has 
antidiarrheal and spasmolytic properties, which may be mediated 
by the presence of a compound similar to CCB (s).[115]

Antitussive, antiasthmatic and expectorant

The anti-tussive, anti-asthmatic, and expectorant properties of A. 
scholaris were reported by Xiao-Dong Luo et al. They discovered 
that the alkaloids fraction of the A. scholaris leaf was an  
antitussive, antiasthmatic, and expectorant activity component. 
It may also be a useful lead material for the development of 
respiratory disorders drugs. The primary anti-tussive and 
anti-asthmatic chemical, picrinine, could be used to check the 
quality of goods made from A. scholaris leaf.[118]

According to Shabana et al., A. scholaris leaves have 
broncho-vasodilatory properties. They discovered that the 
A. scholaris leaves have broncho-vasodilatory activity that is 
apparently mediated by prostaglandins calcium antagonism and 
endothelium-derived relaxing factor (s).[119]

The acute toxicity and long-term safety of the hydro-alcoholic 
extract of Sapthaparna in mice and rats were reported by Jagetia 
et al. When compared to untreated controls, they discovered 
that the total protein, albumin, DNA, RNA, cholesterol, glucose, 
glutathione, and total thiols in the 240 mg/kg ASE-treated mice 
decreased. RBC, WBC, haemoglobin, neutrophils, and monocytes 
all showed dose-dependent declines in the haematological study, 
while lymphocytes, eosinophils, and basophils significantly 
increased. The toxic impact of ASE that has been noticed may be 
brought on by echitamine.[120]

Table 3 provides a review of the biological activities of isolated 
chemicals, while Table 4 lists the pharmacological actions of A. 
scholaris.

CONCLUSION

An ethnopharmacological approach is needed for thorough 
analysis of plants used in traditional medicine. As the plant A. 
scholaris has grown in popularity globally and has gotten quite 
wild in many regions of the world, it has been utilised as traditional 
medicine for decades. As the extracts from the various A. scholaris 
sections and their separated components display encouraging 
biological properties, there is need for more investigation. This 
has made natural product-based drug research interesting bio 
resource. Despite the plant's high traditional value and several 
biological functions, a thorough phytochemical investigation 
has not yet been adequately investigated. Consequently, a 
phytochemical examination of the A. scholaris plant is required. 
The plant A. scholaris has a wide range of pharmacological 
activities, and many of its isolated compounds have not been 
studied for their pharmacological activity. For these reasons, it 
seems worthwhile to scientifically validate the pharmacological 
properties of A. scholaris constituents, which will support the 
plant's long history of use by tribal people as a medicine.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES
1.  The WHO traditional medicine strategy. Geneva: WHO; 2014-2023.
2.  Boyce PC. A review of Pothos L. (Araceae: Pothoideae: Pothoeae) for Thailand. Thai 

Forest Bull (Bot). 2009;37:15-26.
3.  The wealth of India, 1988. A dictionary of Indian raw materials and industrial 

products. New Delhi, First Supplement Series (raw material) NISCAIR, CSIR.
4.  The wealth of India, 2001. A dictionary of Indian raw materials and industrial 

products. New Delhi, First Supplement Series (raw material) NISCAIR, CSIR.
5.  Nadkarni AK. Indian materia medica. 3rd ed. Mumbai, India: Popular Press; 1976.
6.  Kirtikar KR, Basu BD. Indian medicinal plants. Vol. 1. India: International Book 

Distributors Book Sellers and Publisher; 2005. p. 700-2.
7.  Gupta DP. The herbs. India, Printwell offset, Rajlaxmi offset printers; 2008.
8.  Khyade, M.S., Kasote, D.M., Vaikos, N.P., 2014. Alstonia scholaris (L.) R. Br. and 

Alstonia macrophylla Wall. Ex G. Don: A comparative review on traditional uses, 
Phytochemistry and pharmacology. J Ethnopharmacol;153,(1),1-18.

9.  Kaushik D, Rana A, Kaushik P, Sharma N. Alstonia scholaris: it’s Phytochemistry and 
pharmacology. Chron Young Sci. 2011;2(2):71-8. doi: 10.4103/2229-5186.82970.

10.  Warrier PK, Nambiar VPK, Ramankutty C. Indian medicinal plants. Hyderabad, India: 
Orient Longman. 1996.

11.  CHEMEXCIL. Selected medicinal plants of India. Mumbai, India: Basic Book Company. 
Pharmaceutical Press and Cosmetic Export Promotion Council; 1992;205-7.

12.  Bhattacharjee SK. Handbooks on Medicinal Plant, 4th.rev ed. Jaipur, India: Pointer 
publishers; 2004.

13.  Kumar S. Medicinal Plants of North-East region. 1sted. Rajasthan, India: Scientific 
Publisheing. 2002.

14.  Chakravarti RN, Chakravarti D, Ghose R. Chemical examination of Dita-bark Alstonia 
scholaris. II. Bull Calcutta Sch Trop Med. 1955;3:165-6.

15.  Chakravarti RN, Chakravarti D, Ghose R. Chemical examination of Pita bark. III. Bull 
Calcutta Sch Trop Med. 1956;4:166-7.

16.  Talapatra SK, Sengupta S, Banerjee S, Talapatra B. The neutral constituents of the root 
and root bark of Alstonia scholaris R.Br. J Indian Chem Soc. 1968;45:1183-5.

17.  Talapatra SK, Talapatra B. Isolation of echitamine chloride from the root and root-bark 
of Alstonia scholaris R. Br. alkaloid. J Indian Chem Soc. 1967;44:639-40.



Pharmacognosy Reviews, Vol 17, Issue 33, Jan-Jun, 2023 201

Chhajed, et al.: A Review on Phytochemistry and Pharmacology of Alstonia scholaris

18.  Banerji A, Banerji J. Isolation of Pseudo akuammigine from the leaves of Alstonia 
scholaris. Indian J Chem B. 1977;15:390-1.

19.  Banerji A, Banerji J. Constituents of Alstonia scholaris. Indian Science Congress 
Association proceedings. 1975;62.

20.  Banerji J, Chakrabarti R. Constituents of Alstonia scholaris conversion of Picrinine into 
Strictamine and to a Pyrrolidinoindolenine system. Indian J Chem B. 1984;23:453-4.

21.  Dhar DN, Suri SC, Dwivedi. Chemical examination of the flowers of Alstonia scholaris. 
Planta Med. 1977;31(1):33-4. doi: 10.1055/s-0028-1097486, PMID 840926.

22.  Arambewela LSR, Ratnayake C. Constituents of Alstonia scholaris. Fitoterapia. 
1991;62(4):357.

23.  Abe F, Chen RF, Yamauchi T, Marubayashi N, Ueda I. Alschomine and Isoalschomine, 
new alkaloids from the leaves of Alstonia scholaris. Chem Pharmaceut Bull. 
1989;37(4):887–90. doi.org/10.1248/cpb.37.887. 

24.  Mahajan RT, Badgujar SB. Phytochemical investigations of some laticiferous 
plants belonging to Khandesh Region of Maharashtra. Ethnobotanical Leaflet. 
2008;12:1145-52.

25.  Khyade MS, Vaikos NP. Phytochemical and antibacterial properties of leaves of 
Alstonia scholaris R.Br. Afr. J Biotech. 2009a;8(22):6434-6.

26.  Thenmozhi M, Rajeshwari S, Yadav H. Comparative phytochemical analysis of 
Alstonia scholaris, Lawsonia inermis, Ervatamia divaricata and Asparagus racemosus. 
Int J Pharm Res Dev. 2010;9:86-91.

27.  Ansari MM, Khan SA, Ahmad J, Ansari SH. Pharmacognostical studies on the bark of 
Alstonia scholaris R.Br. (Chatiun). Hamdard Med. 2006;49:95-103.

28.  Datta SK, Datta PC. Pharmacognosy of Alstonia scholaris bark drugs. Pharm Biol. 
1984;22(4):151-60.

29.  Zhao YL, Su M, Shang JH, Wang X, Bao GL, Ma J, Sun QD, Yuan F, Wang JK, Luo XD. 
Acute and Sub-chronic Toxicity of Indole Alkaloids Extract from Leaves of Alstonia 
scholaris (L.) R. Br. in Beagle Dogs.Nat Prod Bioprospect. 2020 Aug;10(4):209-220. doi: 
10.1007/s13659-020-00246-0. Epub 2020 Jun 10.

30.  Hemalatha K, Satyanarayana D, Subrahmanyam EV. Phytochemical constituents of 
root bark of Alstonia scholaris R. Br. Asian J Chem. 2008;20:5405-8.

31.  Khyade MS, Vaikos NP. Pharmacognostical studies on the leaves of Alstonia scholaris 
R. Br J Pharm Res. 2009b;2(5):858-61.

32.  Upadhye AS, Khatoon S, Melhotra S. Seasonal variation studies and pharmacognostic 
evaluation of Alstonia scholaris R.Br. bark. Nat Prod Sci. 2006;12(4):241-6.

33.  Yu HF, Huang WY, Ding CF, Wei X, Zhang LC, Qin XJ, Ma HX, Yang ZF, Liu YP, Zhang 
RP, Wang XH, Luo XD. Cage-like monoterpenoid indole alkaloids with antimicrobial 
activity fromAlstonia scholaris. Tetrahedron Lett. 2018;59(31):2975-8. doi.org/10.101 
6/j.tetlet.2018.06.047

34.  Sathyavathi GV, Gupta AK, Tandon N. Medicinal plants of India. Vol. 2. New Delhi, 
India: Indian Council of Medical Research; 1987.230-9.

35.  Sultana N, Saleem M. Phytochemical studies on Alstonia scholaris. Zeitschrift für 
Naturforschung B. 2010;65(2):203-10. doi: 10.1515/znb-2010-0218.

36.  Dung NX, Ngoc PH, Rang DD, Nhan NT, Klinkby N, Leclercq P. Chemical 
composition of the volatile concentrate from the flowers of Vietnamese 
Alstonia scholaris(L.) R. Br., Apocynaceae. J Essent Oil Res. 2001;13(6):424-6. doi: 
10.1080/10412905.2001.9699714.

37.  Shetty P, Mangaonkar K, Sane RT. HPTLC determination of ursolic acid in Alstonia 
scholaris R. Br. J Planar Chromatogr - Modern TLC. 2007;20(1):65-68. doi:10.1556/JP 
C.20.2007.1.11.

38.  Dutta SC, Bhattacharya SK, Ray AB. Flower alkaloids ofAlstonia scholaris. Planta Med. 
1976;30(1):86-9. doi: 10.1055/s-0028-1097699, PMID 959397.

39.  Krishnan P, Mai CW, Yong KT, Low YY, Lim KH. Alstobrogaline, an unusual pentacyclic 
monoterpenoid indole alkaloid with aldimine and aldimine-N-oxide moieties from 
Alstonia scholaris. Tetrahedron Lett. 14 March 2019;60(11):789-91. doi.org/10.1 
016/j.tetlet.2019.02.018.

40.  Salim AA, Garson MJ, Craik DJ. New indole alkaloids from the bark of Alstonia 
scholaris. J Nat Prod. 2004;67(9):1591-4. doi: 10.1021/np0498612, PMID 15387668.

41.  Feng T, Cai XH, Zhao PJ, Du ZZ, Li WQ, Luo XD. Monoterpenoid indole alkaloids from 
the bark of Alstonia scholaris. Planta Med. 2009;75(14):1537-41. doi: 10.1055/s-0029-1 
185900, PMID 19609839.

42.  Chakravarti D, Chakravarti RN, Ghose R. Triterpenes of Alstonia scholaris (dita-bark). 
Experientia. 1957;13(7):277. doi: 10.1007/BF02158413, PMID 13461851.

43.  Feng T, Cai XH, Du ZZ, Luo XD. Iridoids from the bark of Alstonia scholaris. Helv Chim 
Acta. 2008;91(12):2247-51. doi: 10.1002/hlca.200890244.

44.  Yamauchi T, Abe F, Padolina WG, Dayrit FM. Alkaloids from leaves and bark of Alstonia 
scholaris in the Philippines. Phytochemistry. 1990;29(10):3321-5. doi: 10.1016/ 
0031-9422(90)80208-X.

45.  Cai XH, Shang JH, Feng T, Luo XD. Novel alkaloids from Alstonia scholaris. Zeitschrift 
für Naturforschung B. 2010;65(9):1164-8. doi: 10.1515/znb-2010-0918. 

46.  Ye YQ, Wu N, Yang LJ, Nian X, Zhang DY, Gao YT. Speciation analysis of eight 
metal elements in the leaves of Alstonia scholaris by flame atomic adsorption  
spectrometry. Guang Pu Xue Yu Guang Pu Fen Xi. 2009;29(12):3416-9. PMID 
20210184.

47.  Khyade MS, Vaikos NP. Phytochemical and antibacterial properties of leaves of 
Alstonia scholaris R. Br. Afr J Biotechnol. 2009;8:6434-6.

48.  Morita H, Hirasawa Y, Miyama S, Kawahara N, Goda Y, Rahman A et al. Indole alkaloids 
from the leaves of Alstonia scholaris. Heterocycles. 2009;79(1):1107-12. doi: 10.3987/ 
COM-08-S(D)65. 

49.  Hui T, Sun Y, Zhu L, Guo W, Rao G. Flavonoids in leaves of Alstonia scholaris. Zhongguo 
Zhong Yao Za Zhi. 2009;34(9):1111-3. PMID 19685746.

50.  Yamauchi T, Abe F, Chen RF, Nonaka GI, Santisuk T, Padolina WG. Alkaloids from 
the leaves of Alstonia scholarisin Taiwan, Thailand, Indonesia and the Philippines. 
Phytochemistry. 1990;29(11):3547-52. doi: 10.1016/0031-9422(90)85273-I. 

51.  Dutta M, Laskar S. Hydrocarbons in the surface wax of the leaves of Alstonia scholaris 
(Linn.) R.Br. Orient J Chem. 2009;25:437-9.

52.  Wang F, Ren FC, Liu JK. Alstonic acids A and B, unusual 2,3-secofernane triterpenoids 
from Alstonia scholaris. Phytochemistry. 2009;70(5):650-4. doi: 10.1016/j.
phytochem.2009.03.007, PMID 19361823.

53.  Xu Y, Feng T, Cai XH, Luo XD. A New C13-Norisoprenoid from Leaves of Alstonia 
scholaris. Chin J Nat Med. 2009;7(1):21-3. doi: 10.3724/SP.J.1009.2009.00021.

54.  Cai XH, Tan QG, Liu YP, Feng T, Du ZZ, Li WQ, et al. A cage-monoterpene indole 
alkaloid from Alstonia scholaris. Org Lett. 2008;10(4):577-80. doi: 10.1021/ol702682h, 
PMID 18205369.

55.  Deepthi SR, Remya R, Thankamani V. Antibacterial activity studies and  
phytochemical screening on the methanol extract of Alstonia scholaris R. Br. Res J 
Biotechnol. 2008;3:40-3.

56.  Cai XH, Du ZZ, Luo XD. Unique monoterpenoid indole alkaloids from Alstonia 
scholaris. Org Lett. 2007;9(9):1817-20. doi: 10.1021/ol0705301, PMID 17391042.

57.  Shetty P, Mangaonkar K, Sane R. HPTLC determination of ursolic acid in Alstonia 
scholaris R. Br J Planar Chromatogr Mod TLC. 2007;20(1):65-8. doi: 10.1556/JPC.20. 
2007.1.11.

58.  Zhou H, He HP, Luo XD, Wang YH, Yang XW, Di YT, et al. Three New Indole Alkaloids 
from the Leaves of Alstonia scholaris. Helv Chim Acta. 2005;88(9):2508-12. doi: 10.10 
02/hlca.200590186.

59.  Macabeo AP, Krohn K, Gehle D, Read RW, Brophy JJ, Cordell GA, et al. Indole  
alkaloids from the leaves of Philippine Alstonia scholaris. Phytochemistry. 
2005;66(10):1158-62. doi: 10.1016/j.phytochem.2005.02.018, PMID 15924920.

60.  Toh-Seok K, Kok-Tih N, Kooi-Mow S, Yoganathan K. Alkaloids from Alstonia scholaris.
Phytochemistry. 1997;45(6):1303-5. doi: 10.1016/S0031-9422(97)00106-4.

61.  Ghosh R, Roychowdury P. The structure of an alkaloid, Picrine, from Alstonia scholaris.
Acta Crystallogr. 1988;44:2151-4.

62.  Rastogi RC, Kapil RS, Popli SP. Picralinal – a key alkaloid of picralima group from 
Alstonia scholaris R. Br. Experientia. 1970;26(10):1056. doi: 10.1007/BF02112667, 
PMID 5483735.

63.  Atta-Ur-Rahman A, Alvi KA. Indole alkaloids from Alstonia scholaris. Phytochemistry. 
1987;26(7):2139-42. doi: 10.1016/S0031-9422(00)81786-0.

64.  Atta-ur-Rahman A, Ahmad Alvi K, Ali Abbas S, Voelter W. Isolation of 
19,20-Z-Vallesamine and 19,20-E-Vallesamine from Alstonia scholaris. Heterocycles. 
1987;26(2):413-9. doi: 10.3987/R-1987-02-0413.

65.  Rahman A, Alvi KA, Muzaffar A. Isolation and 1H/13C-NMR studies on 
19,20-dihydrocondylocarpine: an alkaloid from the leaves of Ervatamia coronaria 
and Alstonia scholaris. Planta Med. 1986;4:325-6.

66.  Atta-Ur-Rahman A, Asif M, Ghazala M, Fatima J, Alvi KA. Scholaricine, an alkaloid from 
Alstonia scholaris. Phytochemistry. 1985;24(11):2771-3. doi: 10.1016/S0031-9422 
(00)80725-6.

67.  Banerji A, Siddhanta AK. Scholarine: an indole alkaloid of Alstonia scholaris.
Phytochemistry. 1981;20(3):540-2. doi: 10.1016/S0031-9422(00)84191-6.

68.  Chatterjee A, Mukherjee B, Ray AB, Das B. The alkaloid of the leaves of Alstonia 
scholaris R. Br. Tetrahedron Lett. 1965;6(41):3633-7. doi: 10.1016/s0040-4039(01) 
89147-4, PMID 5842459.

69.  Jain L, Pandey MB, Singh S, Singh AK, Pandey VB. A new indole alkaloid from Alstonia 
scholaris. Nat Prod Res. 2009;23(17):1599-602. doi: 10.1080/14786410802547499, 
PMID 19851925.

70.  Jain L, Singh S, Pandey MB, Pandey VB. Alkaloids of Alstonia scholaris. J Indian Chem 
Soc. 2009;86:758-60.

71.  Wongseripipatana S, Chaisri L, Sritularak B, Likhitwitayawuid K. Indole alkaloids from 
the Fruits of Alstonia scholaris. Thai J Pharm Sci. 2004;28:173-80.

72.  Boonchuay W, Court WE. Minor alkaloids of Alstonia scholaris root. Phytochemistry. 
1976;15(5):821. doi: 10.1016/S0031-9422(00)94459-5.

73.  Thomas PS, Kanaujia A, Ghosh D, Duggar R, Katiyar CK. Alstonoside, a secoiridoid 
glucoside from Alstonia scholaris. Indian J ChemB Org Med Chem. 2008;47:1298-302.

74.  Ansari MM, Khan SA. Pharmacognostical studies on the bark of Alstonia scholaris R.Br. 
(Chatiun). Hamdard Med. 2006;49:95-103.

75.  Dutta M, Senn S, Laskar S. Fatty acid composition of Alstonia scholaris (Linn.) R. Br. seed 
oil having some antibacterial principles. Biosci Biotechnol Res Asia. 2010;7:481-4.

76.  Yamauchi T, Abe F, Padolina WG, Dayrit FM. Alkaloids from leaves and bark of Alstonia 
scholaris in the Philippines. Phytochemistry. 1990;29(10):3321-5. doi: 10.1016/ 
0031-9422(90)80208-X.

77.  Keawpradub N, Houghton PJ, Eno-Amooquaye E, Burke PJ. Activity of extracts and 
alkaloids of thai alstonia species against human lung cancer cell lines. Planta Med. 
1997;63(2):97-101. doi: 10.1055/s-2006-957621, PMID 9140219.



Pharmacognosy Reviews, Vol 17, Issue 33, Jan-Jun, 2023202

Chhajed, et al.: A Review on Phytochemistry and Pharmacology of Alstonia scholaris

78.  Ragasa Y, Batarra TC, Tan MC S, van Altena IA. Chemical Constituents of Alstonia 
scholaris (L.) R. Br. Der Pharma Chemica. Consolacion. 2016;8(20):193-6.

79.  Bandawane D, Juvekar A, Juvekar M. Antidiabetic and antihyperlipidemic effect of 
Alstonia scholaris Linn. Bark in streptozotocin induced diabetic rats. Indian J Pharm 
Educ Res. 2011;45(2):114-20.

80.  Arulmozhi S, Mazumder PM, Lohidasan S, Thakurdesai PA. Antidiabetic and 
antihyperlipidemic activity of leaves of Alstonia scholaris Linn. R.Br. Eur J Integr Med. 
2010;2(1):23-32. doi: 10.1016/j.eujim.2009.12.001.

81.  Jong-Anurakkun NJ, Bhandari MR, Kawabata J. α-Glucosidase inhibitors from 
Devil tree (Alstonia scholaris). Food Chem. 2007;103(4):1319-23. doi: 10.1016/j.
foodchem.2006.10.043.

82.  Kulkarni MP, Juvekar AR. Effect of Alstonia scholaris (Linn.) R. Br. on stress and 
cognition in mice. Indian J Exp Biol. 2009;47(1):47-52. PMID 19317351.

83.  Maurya A, Gaurav R. Dwivedi, Darokar, M.P., Srivastava, S.K. Preparative isolation 
of bioenhancer loganetin from Alstonia scholaris by fast centrifugal partition 
chromatography. Sci Technol. Sep. 2013;49(5):773-7.

84.  Misra CS, Pratyush K, Lipin Dev MS, James J, Veettil AKT, Thankamani V. A comparative 
study on phytochemical screening and antibacterial activity of roots of Alstonia 
scholaris with the roots, leaves and stem bark. Int J Res Phytochem Pharmacol. 
2011;1(2):77-82.

85.  Khan MR, Omoloso AD, Kihara M. Antibacterial activity of Alstonia scholaris and Leea 
tetramera. Fitoterapia. 2003;74(7-8):736-40. doi: 10.1016/s0367-326x(03)00192-8, 
PMID 14630186.

86.  Molly A, Shekhar MC, Thankamani V. Antibacterial Activity of Plant Extracts of 
Alstonia scholaris. Int J Pharmacogn Phytochem Res. 2013-14;5(4):285-91.

87.  Macabeo AP, Krohn K, Gehle D, Read RW, Brophy JJ, Franzblau SG, et al. Activity of 
the extracts and indole alkaloids frpm Alstonia scholaris against Mycobacterium 
tuberculosis H37Rv. Philipp Agric Sci. 2008;91:348-51.

88.  Antony M, James J, Misra CS, Sagadevan LipinDM, Veettil AK, Thankamani V. 
Antimycobacterial activity of the plant extracts of Alstonia scholaris. Int J Curr Pharm 
Res. 2012;4(1):40-2.

89.  Iwo MI, Soemardji AA, Retnoningrum DS, Sukrasno U, U UM. Immunostimulating 
effect of pule (Alstonia scholaris L. R.Br., Apocynaceae) bark extracts. Clin Hemorheol 
Microcirc. 2000;23(2-4):177-83. PMID 11321438.

90.  Lee J, Kim KA, Jeong S, Lee S, Park HJ, Kim NJ. Anti-inflammatory, anti-nociceptive, 
and anti-psychiatric effects by the rhizomes of Alpinia officinarum on complete 
Freund’s adjuvant-induced arthritis in rats. J Ethnopharmacol. 2009;126(2)258-64. 
doi: 10.1016/j.jep.2009.08.033, PMID 19715749.

91.  Jahan S, Chaudhary R, Goyal PK. Anticancer activity of an Indian medicinal plant, 
Alstonia scholaris, on skin carcinogenesis in mice. Integr Cancer Ther. 2009;8(3):273-9. 
doi: 10.1177/1534735409343590, PMID 19815597.

92.  Jagetia GC, Baliga MS. Evaluation of anticancer activity of the alkaloid fraction of 
Alstonia scholaris (Sapthaparna) in vitro and in vivo. Phytother Res. 2006;20(2):103-9. 
doi: 10.1002/ptr.1810, PMID 16444661.

93.  Sharma V, Mallick SA, Tiku AK. Anticancer activity of devil tree (Alstonia scholaris 
Linn.) leaves on human cancer cell lines. Indian J Agric Biochem. 2010;23:63-5.

94.  Jagetia GC, Baliga MS. The effect of seasonal variation on the antineoplastic activity 
of Alstonia scholaris R. Br. in HeLa cells. J Ethnopharmacol. 2005;96(1-2):37-42. doi: 
10.1016/j.jep.2004.07.024, PMID 15588648.

95.  Jagetia GC, Baliga MS, Venkatesh P, Ulloor JN, Mantena SK, Genebriera J, et al. 
Evaluation of the cytotoxic effect of the monoterpene indole alkaloid echitamine 
in-vitro and in tumour-bearing mice. J Pharm Pharmacol. 2005;57(9):1213-9. doi: 10.1 
211/jpp.57.9.0017, PMID 16105243.

96.  Ahmad MS, Ahmad S, Ali A, Afzal M. Anticarcinogenic and antimutagenic activity 
of Alstonia scholarison the albino mice bone marrow cells and peripheral human 
lymphocyte culture against methyl methane sulfonate induced genotoxicity. Adv 
Biomed Res. 2016;5:92. doi:10.4103/2277-9175.183140.

97.  Gupta U, Chaudhary R, Goyal PK. Alterations in phosphatases activity in blood 
of mice by Alstonia scholaris extract after gamma irradiation. Pharmacol Online. 
2010;2:752-60.

98.  Jagetia GC, Baliga MS. Effect of Alstonia scholaris in enhancing the anticancer 
activity of berberine in the Ehrlich ascites carcinoma-bearing mice. J Med Food. 
2004;7(2):235-44. doi: 10.1089/1096620041224094, PMID 15298773.

99.  Jagetia GC, Baliga MS. Modulation of antineoplastic activity of cyclophosphamide 
by Alstonia scholaris in the Ehrlich ascites carcinoma-bearing mice. J Exp Ther Oncol. 
2003;3(5):272-82. doi: 10.1111/j.1533-869x.2003.01098.x, PMID 14641813.

100.  Jagetia GC, Baliga MS, Venkatesh P. Effect of Sapthaparna (Alstonia scholaris Linn.) 
in modulating the benzo(a)pyrene-induced forestomach carcinogenesis in mice. 
Toxicol Lett. 2003;144(2):183-93. doi: 10.1016/s0378-4274(03)00205-4, PMID 
12927362.

101.  Viswanathan S, Ramamurthy N, Subramanian S, Mathuram V, Govindasamy S. 
Enhancement of the cytotoxic effects of echitamine chloride by vitamin A: an in-vitro 
study on Ehrlich ascites carcinoma cell culture. Indian J Pharmacol. 1997;29:244-9.

102.  Saraswathi V, Mathuram V, Subramanian S, Govindasamy S. Modulation of the 
impaired drug metabolism in sarcoma-180-bearing mice by echitamine chloride. 
Cancer Biochem Biophys. 1999;17(1-2):79-88. PMID 10738904.

103.  Jagetia GC, Baliga MS. Treatment with Alstonia scholaris enhances radiosensitivity in 
vitro and in vivo. Cancer Biother Radiopharm. 2003;18(6):917-29. doi: 10.1089/10849 
7803322702888, PMID 14969604.

104.  Saraswathi V, Ramamoorthy N, Subramaniam S, Mathuram V, Gunasekaran P, 
Govindasamy S. Inhibition of glycolysis and respiration of sarcoma-180 cells by 
echitamine chloride. Chemotherapy. 1998;44(3):198-205. doi: 10.1159/000007115, 
PMID 9612610.

105.  Arulmozhi S, Mazumder PM, Narayanan LS, Thakurdesai PA. In-vitro antioxidant and 
free radical scavenging activity of fractions from Alstonia scholaris Linn. R. Br. Int J 
Pharm Tech Res. 2010;2:18-25.

106.  Ravi Shankar K, Ramesh KV, Naveena P. Free radical scavenging activity of the flower 
and fruit extracts of Alstonia scholaris. Biosci Biotechnol Res Asia. 2008;5:493-4.

107.  Arvind K, Rajbir K, Saroj A. Free radical scavenging potential of some Indian medicinal 
plants. J Med Plants Res. 2010;4(19):2034-42. doi: 10.5897/JMPR10.165.

108.  Antony M, Menon DB, Joel J, Lipin D, Arun K, Thankamani V. Phytochemical analysis 
and antioxidant activity of Alstonia scholaris. Pharmacogn J. 2011;3(26):13-8. doi: 10 
.5530/pj.2011.26.3.

109.  James J, Veettil AKT, Pratyush K, Misra CS, Sahadevan LipinDM, Thankamani V. 
In-vitro antioxidant activity of flowers and fruits of Alstonia scholaris. Int J Phytomed. 
2011;3:475-9.

110.  Arulmozhi S, Mazumder PM, Ashok P, Sathiya Narayanan L. In-vitro antioxidant and 
free radical scavenging activity of Alstonia scholaris Linn. R. Br. Iran J Pharmacol Ther. 
2007;6:191-6.

111.  Arulmozhi S, Mazumdar PM, Purnima A, Basavaraj H, Sathiyanarayan L. 
Antinociceptive and anti-inflammatory activity of Alstonia scholaris Linn. R. Br. 
Pharmacognosy Magazine. 2007;3(10):106-11.

112.  Arulmozhi S, Mazumder PM, Sathiyanar L, Thakurdesa PA. Analgesic, 
Anti-inflammatory and Anti-ulcerogenic Activities of Fractions from Alstonia 
scholaris. Pharmacologia. 2012;3(5):1327. doi: 10.5567/pharmacologia.2012.132.137.

113.  Cai XH, Tan QG, Liu YP, Feng T, Du ZZ, Li WQ, et al. A Cage-monoterpene indole 
alkaloid from Alstonia scholaris. Org Lett. 2008;10(4):577-80. doi: 10.1021/ol702682 
h, PMID 18205369.

114.  Labadie RP, Taiwo OB, V.D. Berg K, Beukelman CJ. Activity of the stem barks 
extract of Alstonia boonei de wild (Apocynaceae) on human complement and 
polymorphonuclear leukocytes. Indian J Pharmacol. 1998; 30(3):169-74.

115.  Shah AJ, Gowani SA, Zuberi AJ, Ghayur MN, Gilani AH. Antidiarrhoeal and 
spasmolytic activities of the methanolic crude extract of Alstonia scholaris L. are 
mediated through calcium channel blockade. Phytother Res. 2010;24(1):28-32. doi: 
10.1002/ptr.2859, PMID 19533591.

116.  Juvekar AR, Patil RS, Joglekar SN, Shamkuwar PB, Shirodkar BJ. Mechanism of 
antidiarrhoeal activity of kutajarishta an ayurvedic formulation. Indian Drugs. 
2000;37:478-80.

117.  Patil RS, Juvekar AR, Joglekar SN, Shamkuwar PB, Nimbkar SR. Study of antidiarrhoeal 
activity of Alstonia scholaris bark. Indian Drugs. 1999;36:463-5.

118.  Shang JH, Cai XH, Zhao YL, Feng T, Luo XD. Pharmacological evaluation of Alstonia 
scholaris: anti-tussive, anti-asthmatic and expectorant activities. J Ethnopharmacol. 
2010;129(3):293-8. doi: 10.1016/j.jep.2010.03.029, PMID 20381600.

119.  Channa S, Dar A, Ahmed S, Atta-ur-Rahman. Evaluation of Alstonia scholaris leaves 
for broncho-vasodilatory activity. J Ethnopharmacol. 2005;97(3):469-76. doi: 10.1016 
/j.jep.2004.12.009, PMID 15849877.

120.  Baliga MS, Jagetia GC, Ulloor JN, Baliga MP, Venkatesh P, Reddy R, et al. The evaluation 
of the acute toxicity and long term safety of hydroalcoholic extract of Sapthaparna 
(Alstonia scholaris) in mice and rats. Toxicol Lett. 2004;151(2):317-26. doi: 10.1016/j.to 
xlet.2004.01.015, PMID 15183456.

121.  Singh MP, Panda H. Medicinal herbs with their formulations. Delhi: Daya 
Publishinghouse. 200.88-90.

122.  Arulmozhi S, Mazumder PM, Ashok P, Sathiya Narayanan L. Pharmacological activities 
of Alstonia scholaris Linn. (Apocynaceae) - A Review. Pharmacogn Rev. 2007;1.

123.  Daniel M. Medicinal plants: chemistry and properties. Science Publisher; 2006;24-5.
124.  Barua AG, Raj H, Konch P, Hussain P, Barua CC. Evaluation of in vivo antimycobacterial 

activity of some folklore medicinal plants and enumeration of colony forming 
unit in murine model. Indian J Pharmacol. 2016;48(5):526-30. doi:10.4103/ 
0253-7613.190737. PMID:27721538.

125.  Antony M, James J, Misra CS, Sagadevan Lipin DM, Veettil AK, Thankamani V. 
Antimycobacterial activity of the plant extracts of Alstonia scholaris. Int J Curr Pharm 
Res. 2012;4(1):40-2.

126.  Gami B, Parabia F. Screening of methanol and acetone extract for antimicrobial 
activity of some medicinal plants species of Indian folklore. Int J Res Pharm Sci. 
2011;2:69-75.

127.  Singh B, Sangwan P. Taxonomy, ethnobotany and antimicrobial activity of Alstonia 
scholaris (L.) R. Br., Carissa carandas L. and Catharanthus roseus (L.) G. Don. Int J 
Biotech Biosci. 2011;1(1):102-112.

128.  Patel JP. Antibacterial activity of methanolic and acetone extract of some medicinal 
plants used in Indian folklore medicine. PRAJÑĀ - J Pure Appl Sci. 2010;18:54-8.

129.  Mahapatra S, Banerjee D. Diversity and screening for antimicrobial activity 
of endophytic fungi from Alstonia scholaris. Acta Microbiol Immunol Hung. 
2010;57(3):215-23.

130.  Hussain A, Zaman MK, Ramteke AM. Antibacterial activity of trunk bark of Alstonia 
scholaris. Asian J Pharm Clin Res. 2010;3:46-7.



Pharmacognosy Reviews, Vol 17, Issue 33, Jan-Jun, 2023 203

Chhajed, et al.: A Review on Phytochemistry and Pharmacology of Alstonia scholaris

131.  Jahan S, Goyal PK. Protective Effect of Alstonia scholaris Against Radiation-Induced 
Clastogenic and Biochemical Alterations in Mice. J Environ Pathol Toxicol Oncol. 
2010;29(2):101-11. doi: 10.1615/JEnvironPatholToxicolOncol.v29.i2.40.

132.  Jahan S, Gupta U, Chaundhary R, Goyal PK. Prophylactic use of Alstonia scholaris 
(Sapthaparna) against gamma irradiation. Pharmacol Online. 2009;1:160-75.

133.  Gupta U, Jahan S, Chaudhary R, Goyal PK. Amelioration of radiation-induced 
hematological and biochemical alterations by Alstonia scholaris (a medicinal plant) 
extract. Integr Cancer Ther. 2008;7(3):155-61. doi: 10.1177/1534735408322850, PMID 
18815147.

134.  Gupta U, Chaudhary R, Goyal PK. Post-treatment effects of Alstonia scholaris extract 
against radiation-induced biochemical alterations in Swiss albino mice. Iran J Radiat 
Res. 2010;8:169-77.

135.  Shang JH, Cai XH, Feng T, Zhao YL, Wang JK, Zhang LY, et al. Pharmacological  
evaluation of Alstonia scholaris: anti-inflammatory and analgesic effects. J 
Ethnopharmacol. 2010;129(2):174-81. doi: 10.1016/j.jep.2010.02.011, PMID 
20219658.

136.  James J, Misra CS, Pratyush K, Veettil AKT, Sahadevan LipinDM, Thankamani V. 
Pharmacological evaluation of plant extracts of Alstonia scholaris for itsanalgesic and 
antipyretic activity. J Pharm Res.2012;5(6):3500-2.

137.  Shekhar MC, Pratyush K, Mundur SLipinD, Joel J, Thaliyil VAK, ThankamaniV. Analgesic 
activity of the methanolic extract of Alstonia scholaris. Int Res Pharm. 2011;2(8):117-8.

138.  Arulmozhi S, Mazumdr PM, Sathiyanarayanan L, Ashok PA. Anti-arthritic and 
antioxidant activity of leaves of Alstonia scholaris Linn. R.Br. Eur Integr Med. 
2011;3(2):e83-90. doi: 10.1016/j.eujim.2011.04.019.

139.  Arulmozhi S, Rasal VP, Sathiyanarayanan L, Ashok P. Screening of Alstonia scholaris 
Linn. R.Br. for wound healing activity. Opem. 2007;7:254-60.

140.  Akhtar SM, Bano H. Hypoglycemic effect of powdered Alstonia scholaris (Satona). 
Prof Med J. 2002;9:208-71.

141.  Bhogayata K, Sharma PP, Patel BR. A cilinical evaluation of saptaparna (Alstonia 
scholaris L., R. Br.) on Essential Hypertension. Ayu. 2009;30:318-22.

142.  Arulmozhi S, Mazumder PM, Kangralkar VA, Narayanan LS, Thakurdesai P. AntiAnxiety 
activity of Alstonia scholaris Linn. R.Br. Pharmacol Online. 2008;3:761-75.

143.  Keawpradub N, Kirby GC, Steele JC, Houghton PJ. Antiplasmodial activity of extracts 
and alkaloids of three alstonia species from Thailand. Planta Med. 1999;65(8):690-4. 
doi: 10.1055/s-1999-14043, PMID 10630106.

144.  Gandhi M, Vinayak VK. Preliminary evaluation of extracts of Alstonia scholaris bark 
for in vivo antimalarial activity in mice. J Ethnopharmacol. 1990;29(1):51-7. doi: 10.10 
16/0378-8741(90)90097-d, PMID 2345460.

145.  Gupta RS, Bhatnager AK, Joshi YC, Sharma MC, Khushalani V, Kachhawa JB. 
Induction of antifertility with lupeol acetate in male albino rats. Pharmacology. 
2005;75(2):57-62. doi: 10.1159/000086947, PMID 16015025.

146.  Gupta RS, Bhatnager AK, Joshi YC, Sharma R, Sharma A. Suppression of fertility in  
male albino rats following α-amyrin acetate administration. Pharm Biol. 
2004;42(2):98-104. doi: 10.1080/13880200490510793.

147.  Gupta RS, Sharma R, Sharma A, Bhatnager AK, Dobhal MP, Joshi YC, et al. Effect of 
Alstonia scholaris bark extract on testicular function of Wistar rats. Asian J Androl. 
2002;4(3):175-8. PMID 12364971.

148.  Singha UK, Guru PY, Sen AB, Tandon JS. Antileishmanial activity of traditional 
plants against Leishmania donovani in golden hamsters. International Journal of 
Pharmacognosy. 1992;30(4):289-95. doi: 10.3109/13880209209054015.

149.  Lin SC, Lin CC, Lin YH, Supriyatna S, Pan SL. The protective effect of Alstonia scholaris 
R. Br. on hepatotoxin-induced acute liver damage. Am J Chin Med. 1996;24(2):153-64. 
doi: 10.1142/S0192415X96000207, PMID 8874672.

150.  Jagetia GC, Baliga MS. Induction of developmental toxicity in mice treated with 
Alstonia scholaris (Sapthaparna) in utero. Birth Defects Res B Dev Reprod Toxicol. 
2003;68(6):472-8. doi: 10.1002/bdrb.10047, PMID 14745981. 

Cite this article: Chhajed M, Jain A, Pagariya A, Dwivedi S, Jain N, Taile V. Alstonia scholaris Linn. R. Br.: An Assessment of its Botany, 
Conventional Utilizaton, Phytochemistry and Pharmacology. Pharmacog Rev. 2023;17(33):184-203.


