ISSN 2348-313X (Print)
International Journal of Life Sciences Research  ISSN 2348-3148 (online)
Vol. 7, Issue 4, pp: (25-39), Month: October - December 2019, Available at: www.researchpublish.com

Ethnomedicine, Phytochemistry and
pharmacology of Alstonia scholaris R.Br.
(Apocynaceae): A review

Madhukar B. Patil

Department of Botany for UG, PG and Research,
J.E.S.S Arts, Commerce, Science College, Nandurbar (M.S.)

Email:drmadhukarpatil@gmail.com

Abstract: Ascholaris is a traditionally important medicinal plant. Herbal medicine has become an in-tegral part of
standard healthcare, based on a combination of time-honored traditional us-age and ongoing scientific research.
Herbal medicine contains natural substances that can promote health and reduce illness. This evergreen tree is
native to the Indian subcontinent and Southeast Asian countries. The plant is used in traditional, ethnomedicinal,
Ayurvedic types of alternative medicinal systems against different ailments such as asthma, malaria, fever,
dysentery, diarrhea, epilepsy, skin diseases, snakebite etc. Among the phytochemicals, alkaloids are mostly
reported. The present review attempt to detailed introduction of its pharmacological profile, ethanomedical use,
chemical constituents, as a medicinal
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1. INTRODUCTION

The botanical name of Saptaparna is Alstonia scholaris R. Br.; Family: Apocynaceae. It is also known as “’Devil’s tree”’,
“’Dita bark’’. The Apoc-ynaceae family consists of about 250 genera and 2000 species of tropical trees, shrubs and vive.
Alstonia scholaris R.Br. is com-mon tree, growing up to 17 to 20 meter in height, distributed throughout the sub
Himalayana belt, west Bengal, Southeast Asia (Psteve Thomas et al., 2008). The wood has been used for school black-
boards, hence the name ‘Scholaris’(Pawan K, et al., 2011 ) .[4] A great poet of Sanskrit literature from 5 th Century AD
has written Raghuwansha Mahakavya, which contains a poetic description of Saptaparna with regards to the
Madagandha of its Pushpa and Ksheera (Kalidas). The plant grows throughout the humid regions of India, especially in
West Bengal and west-coast forests of south India. The plant is used in Ayurvedic, Unani and Sidhha/Tamil types of
alternative medicinal systems (Khare, 2007).

SYSTEMATIC POSITION
Kingdom: Plantae

Order: Gentianales

Family: Apocynaceae

Tribe: Plumeriae

Subtribe: Alstoniinae

Genus: Alstonia

Species: Alstonia scholaris
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Local / vernacular names:

Sanskrit : Saptacchada, Saptaparni
Assamese : Chatiyan

Bengali : Chatin Chatwan,

English : Devil tree, Dita

Gujrati : Saptaparna, Satvana

Hindi : Chhativan, Satawana, Shaitan ka jad
Kannada : Maddale, Hale, Eleyalaga,
Kashmiri : Kath

Malayalam : Daivaphal, Ezilampala,
Marathi : Satveen

Oriya : Chbatiana, Chatiana

Punjabi : Sathi, Satanna

Tamil : Ezilampalai, Mukkampalai
Telugu : Edaakula Ponna

French: Arbre a lait

Burma (Myanmar): lettok, taung meok
China: tang jiao shu, xiang pi mu
Indonesia: njau lutungpulai, pule, rite

Lepcha: Pur vok koong

Malayan names: basong, geceh, kacau gitik, petai agong, pulai, pulai basong, rutih

Nepal: chatiwan, chhatiwan, chition, palimara

Papua New Guinea: Budo, herina, hibom, jijima, katung, puto, sipuel, watsil, zopang

Philippines: alipauen, andarayan, dalipaoen, dilupaon, dirita, dita, lipauen, tanitan

Sarawak: gite, pelai
Thailand: gah bo, hassaban, sattaban, tin pet

Tibet: Lo ma bdun

Vietnam: co tin pat, may man, mo cua, m[of] cua, mua cua, sura, sfuwx]a, Hoa sita

Propagation and cultivation: The tree is sometimes planted in gardens for ornamental purpose. It is easily raised
through seeds and prefers fairly moist conditions.

Necessary Altitude: 0-900 M
Mean Annual rainfall: 1200-1400 mm

Soil type: Soil including alluvia, basaltic red earth, yellow earth with grey brown top soil, sandy grey earth. (The wealth
of India, 2004 and The Ayurvedic pharmacopoeia of India, 1990- 2001)

Diseases affecting: Diseases caused by col-lectotrichum glocosporioides (Penz) sacc. Sordaria humana (Fuckel) wint and

other fungi have been reported on this tree.

Substitute and Adulterants: Trachelo-spermum fragrant Hook. F. (Apocyna-ceae)H.

Trachelospermum lucidom (Don) schum. syn. (The wealth of India, 2004 and The Ayurvedic pharmacopoeia of India,

1990- 2001)
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Used in Ayurveda, Unani and Sidha:

Indole alkaloids from the leaves, stem and bark. Molluscicidal, anthelmintic, cytotoxic, antiseptic, tonic, antibacterial,
bronchodilatory, emmenagogue, antidysenteric, astringent, anticholeric and vulnerary. Raw leaf juice applied to kill head
lice; roots insect repellent. Bark and leaves used to treat headache, influenza, diarrhea, dysentery, bronchitis, arthritis,
fever and pneumonia; leaves and bark decoction given in dysentery. Bark bitter, febrifuge, tonic, antidote, antiperiodic,
used in malaria and diarrhea, dysentery, rheumatism, snakebite, cold and bronchitis; dry powdered bark with bark of
Tabernaemontana divaricata given in consumptive fever; bark paste applied for skin diseases and chest pain; bark extract
with Cuscuta reflexa and bark of Rhamnus napalensis given to kill intestinal worms; bark decoction drunk to treat genital
troubles in men; bark decoction with bark of Flacourtia jangomas, seeds of Luffa aegyptiaca and rootstock of Momordica
cochinchinensis given in asthma; powdered stem bark with cow milk given in gonorrhea; infusion of bark and leaves of
Mallotus roxburghianus with bark of Alstonia scholaris drunk for hypertension. Latex applied to ulcers, ulceration of
mouth, open sores, rheumatic pains; gum taken with sugar for dysentery. Bark sap said to induce abortion; sap mixed with
hot water and the suspension drunk to treat malaria; leaves chewed as an oral contraceptive. Seeds pounded with ginger
and applied on painful swelling of scrotum. Ceremonial, plant very sacred, worship tree, abode of spirits, stone-gods
consecrate on the bottom of the trunks; rain-making through sacrifices in the sacred forest; leafy branch held in hand at
the time of religious ceremonies; the souls of forefathers supposed to take rest on this tree after the death. Veterinary
medicine, crushed leaves juice applied or dropped on wounds and sores, leaves and bark decoction given in dysentery;
crushed stem bark given to cure diarrhea. [CRC World Dictionary of Medicinal and Poisonous Plants]
The bark is useful in fevers, malaria fever, diarrhoea, dyspepsia, leprosy, skin diseases, foul ulcer and asthma.

Bark in colic pain; Some Parts of India plant is used in the treatment of leprosy; Twig: hung in the room of the newly
confined woman to lessen the activities of evil spirit on the new born. Atharva Veda: preventive and curative of diseases
caused by change of season. Charaka Samhita and Sushruta Samhita: good for headache, sores, and some other diseases;
Ayurveda: the following uses are recommended:

Bark dermal sores, ragging fever, discharge of sperm with urine, hiccup, insufficiency in breast milk, gout, cold
congestion, dyspepsia; 2. Latex: caries, pimple, pyorrhoea; 3. Flower: asthma, respiratory troubles. Unani: Ingredient of
'Kashim'. Homoeopathy: Malarial fever, anaemia, indigestion, general debility and other stomach ailments.
Modern Use: Bark: known in commerce as Dita Bark and is used in medicine as bitter, febrifuge and astringent, in
treatment of malarial fever, chronic dysentery, diarrhoea and in snake bite; Milky juice: applied to ulcers.

In Cambodia, the bark is used to promote menses and to treat chronic paludism with the enlargement of the spleen and
liver discomfort. In Indonesia, the plant is used to stop diarrhea, treat diabetes and heal haemorrhoids. An infusion of the
young leaves is drunk to treat beriberi. The leaf tips roasted with coconut are used to treat stomatitis. In Malaysia, the
plant is used to treat malaria. The latex is used to assuage toothache. A decoction of the bark is drunk to combat fever,
invigorate the body, stimulate appetite, and treat yaws. In Burma, the latex is used to heal ulcers. In India, the bark is used
to promote milk secretion and to treat cancer. In the Philippines, the plant is used internally to combat fever, stop
dysentry, heal wounds, and treat epilepsy. In Vietnam, the bark is used to treat chronic malaria with enlarged spleen,
while the leaves are used to promote milk secretion. The bark of Alstonia scholaris (L.) R. Br. has been used in Western
medicine (British Pharmacopoeia, 1914) as an antimalarial drug. [Medicinal Plants: Drugs For The Future]

Dita is used in many Asian countries as a folk remedy for malaria and fever. Reports conflict on the value of the plant as
an anti-malarial, with some researchers churning that an extract from the bark does not have any effect on malaria
parasites in vitro. It is possible that reports of cures for malaria were made on the basis of temporary recovery from fever
since dita’s alkaloids do have a depressant action on medullary centers - tins action can bring down fever. [Philipnine
Medicinal Plants in Common use: Their Phytochemistry & Pharmacology].

2. ETHNOBOTANY

The plant is traditionally being used in debility (Rahmatullah et al., 2009), arthritis (Yusuf et al., 2006), impotence
(Zashim Uddin et al., 2006), wounds and earache (Bharadwaj and Gakhar, 2005), asthma (Saikia, 2006; Vikneshwaran et
al., 2008), leucorrhoea (Bhandary et al, 1995), dog bite (Prusti and Behera, 2007), fever (Rajakumar and Shivanna, 2010),
cancer, tumour, jaundice, hepatitis, malaria, skin diseases (Mollik et al., 2010), diarrhea (Dash and Padhy, 2006),
agalactia (Singh and Sangwan, 2011), hypertension (Bhogayata et al., 2009), dental or gum problem (Sen et al, 2011),
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abdominal pain after delivery (Deb et al, 2009; Sharma and Kumar, 2011) and swelling (Deb et al, 2009). It is also used
as aphrodisiac (Zashim Uddin et al., 2006), antidote to poison (Mollik et al., 2010), abortifacient (Ayyanar and
Ignacimuthu, 2005), astringent, thermogenic, cardiotonic (Singh and Sangwan, 2011), stomachic and expectorant (Sen et
al, 2011). Reports are available on its ethnoveterinary use such as fever in cattle (Harsha et al., 2005; Bharati and Sharma,
2010). Ayurvedic use is found in phosphaturia and as a blood purifier (Khare, 2007).

3. PHYTOCHEMISTRY

The plant enriched with wide range of chemical compounds. It is known to be rich source of alkaloids which are useful
for medicinal purposes. Alkaloids stand as a class of major importance in developing new drugs because alkaloids own a
great variety of chemical structure and have been identified as being responsible for the pharmacological proper-ties of
medicinal plants.

Stem bark- It having echitamine, new glyco-side-renoterpine, glucoside triterpenes, a-amyring acetate, echitamidine,
echitenine, Ditamine.

Root- It contains akuammigine, tubaitowine, akuammigine, Hydroxyl-19.

Leaves- It contains an indole alkaloid- pic-rinine, botalin, ursolic acid, -sitosterol, new alkaloid Scholarin.
Flowers- Picrinine, strictamine are present in flowers.

Fruits- Fruit contains Akuammidine (rhazine).

Physical contents: (The Ayurvedic pharmacopoeia of India, 2001)

Foreign matter - Not more than 2%

Total Ash - Not more than 11%

Acid insoluble ash - Not more than 3%

Water soluble extractives - Not less than 12%

Alcohol soluble extractives - Not less than 4%

Analysis of phytochemical constituents (Chakravarti et al., 1955, 1956; Talapatra et al., 1967, 1968; Banerji and Baneriji,
1975; Dhar et al., 1977; Banerji and Chakrabarti, 1984; Banerjee et al., 1984; Arambewela and Ratnayake, 1991;
Varshney and Goyal, 1995; Mahajan and Badgujar, 2008; Deepthi et al., 2008; Khyade and Vaikos, 2009a; Thenmozhi et
al., 2010; Dutta et al., 2010; Thankamani, 2011) and pharmacognosy (Datta and Datta, 1984;

Upadhye et al., 2006; Ansari et al., 2006; Hemalatha et al., 2008; Dutta and Laskar, 2009; Khyade and Vaikos, 2009b) of
the species have been reported by many authors.

Alkaloids are one of the major constituents of the species (Dutt, 1944; Boonchuay and Court, 1976a; Rahman and Alvi,
1987; Kam et al., 1997; Hadi and Bremmer, 2001; Mahidol et al., 2002; Dai et al, 2008; Cai et al., 2010; Jain et al.,
2009a,b). Among different alkaloids, Echitamine (Govindachari and Rajappa, 1961; Manohar and Ramaseshan, 1961;
Fritz and Fischer, 1964); Echitamine chloride (Kamarajan et al., 1991; Saraswathi et al., 1997, 1998,1999); Rhazine
(Chatterjee et al., 1969); Nareline (Morita et al., 1977); Pseudo Akuammigine (Banerji and Banerje, 1977); Scholarine
(Banerji and Siddhanta, 1981); Scholaricine (Banerji, 1981; Rahman et al., 1985); Dihydrocondylocarpine, (Rahman et
al., 1986); 19, 20-Z-Vallesamine and 19, 20-EVallesamine (Rahman et al., 1987); Picrinine (Ghosh et al., 1988);
Alschomine and Isoalschomine, (Abe et al., 1989); Mataranine A and B (Hadi, 2009); monoterpenoid indole alkaloids
(Cai et al., 2007; 2008a; Feng et al., 2009); Picralinal of picralima group (Rastogi et al., 1970); Picrinine-type alkaloids
(Cai et al., 2008b); N1-methoxymethyl Picrinine (Wang et al., 2009) etc. have been reported. Constituents have been
reported from different parts of the plant such as bark (Manohar and Ramaseshan, 1961; Yamauchi et al., 1990b; Gupta et
al., 2002; Salim et al., 2004; Feng et al., 2009); leaves (Chatterjee et al., 1965; Banerji and Banerje, 1977; Rahman et al.,
1986; Yamauchi et al., 1990a,b; Zhou et al., 2005; Macabeo et al., 2005; Cai et al., 2008b; Hirasawa et al., 2009); roots
(Boonchuay and Court, 1976b); flowers (Dutta et al., 1976) and fruits (Wongseripipatana et al., 2004). Among the other
constituents, Isookanin-7-o-alpha-Irhamnopyranoside, a new flavanone glycoside (Chauhan et al., 1985) and Alstonoside,
a secoiridoid glucoside (Thomas et al., 2008) have been recorded. Iridoids, coumarins, flavonoids, leucoanthocyanins,
reducing sugars, simple phenolics, steroids, saponins and tannins were also found in the plant (Khyade and Vaikos,
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2009a). Presence of agr-amyrin, bgr-amyrin, lupeol acetate, venenative, rhazine and yohimbine have been noted (Gupta et
al., 2002), Linalool, cis- and trans-linalool oxides (furanoid and pyranoid), alpha-terpineol, 2-phenylethyl acetate and
terpinen-4-ol (Dung et al., 2001) and steroids (Singh et al., 2010b) are among the other phytoconstituents of the species.

In another investigation, unusual 2,3-secofernane triterpenoids, Alstonic acids A and B were found (Wang et al., 2009).
Three new triterpenoids, two of the ursane type, 3p -acetate- 24-nor-urs-4,12-diene ester triterpene and 3B -hydroxy-24-
nor-urs- 4,12,28-triene triterpene , and one of the oleanane type, 3,28-p - diacetoxy-5-olea-triterpene and two triterpenes,
a-amyrin acetate and ursolic acid have also been recorded (Sultana and Saleem, 2010). Ursolic acid (pentacyclic
triterpene acid) (Shetty et al., 2007), lupeol acetate (Gupta et al., 2005), flavonoids (Hui et al., 2009); monoterpene (Datta
and Mathur, 1987), triterpene (Chakravarti et al., 1957, 1960; Wang et al., 2009; Singh et al., 2010b); iridoids (Feng et al.,
2008) have been reported from the plant. Apart from those, two C13-norisoprenoids namely megastigmane-34, 4a, 9-triol,
7-megastigmene-3,6,9-triol (Xu et al., 2009); C13-norisoprenoid (Xu et al., 2009) have been found. The plant has been
investigated as a source of biocrude and solid fuel (Sharma and Prasad, 1986), alternative energy (Augustus et al., 2003)
and isoprene emission (Padhy and Varshney, 2005).

4. PHARMACOLOGY

Alstonia scholaris also been reported to inhibited liver injuries induced by carbon tetrachloride, - galactosamine,
acetaminoo-hen, ethanol as remarked by the reduced el-evation of levels of serum transamiases and histopathologic
changes such as necrosis and inflammatory cell infiltration (Lin, S. C, 1996). Ayur-veda recommends Alstonia scholaris
for bowel complaints. The herb is given to lac-tating mothers to increased lactation, helps post-delivery weakness and
digestion. Al-most all parts of plant are used in medicine.

Bark: The bark is most intensively used part of the plant. It is a bitter, astringent, an-tipyretic, digestive, laxative,
anthelmintic, cardiotonic, useful in skin diseases, chronic ulcers, asthama (Warrier, P. K, 1996).

Leaves: Leaves are used to cure Male-ria, snake bite, diarrhea, dysentery, beriberi, Congested liver, antimicrobial
(Kirtikar K R, Basu B D, 1935).

Fruits: Fruits are used in epilepsy, syph-ilis, antiperiodic, anthelmintic. Alstonia scholaris is used in various Ayurvedic
for-mulations like Saptaparnasatvadi vati, Sap-tacchadadi tail, Saptacchadadi kwath, Sattaparna ghanasara (Pawan, K.,
2011).

Alsonia scholaris is one of the ingredient of an antimalerial drug Ayush-64, prepared by CCRAS, India which proved to
be quite effective incombacting malaria and it was also found effective in clearance of parasitaemia (The wealth of India,
Raw materials,2004).

The plant was also reported for some negative pharmacological aspects such as teratogenic (Jagetia and Baliga, 2003c);
toxic (Baliga et al., 2004); irritant and allergenic (Pasricha and Agarwal, 1990) properties. Antimicrobial activity of
endophytic fungi from the plant was reported (Mahapatra and Banerjee, 2010).

The plant has been reported for anticancerous (Kamarajan et al., 1991; Saraswathi et al., 1997,1998,1999; Keawpradub et
al., 1997; Jagetia et al., 2003; 2005; Jagetia and Baliga, 2003a,b; 2004; 2005; 2006; Nersesyan et al., 2004; Baliga, 2010;
Jahan et al., 2009a; Jain et al., 2009c); anti-tussive, anti-asthmatic and expectorant (Shang et al., 2010a); anti-
inflammatory and analgesic (Karawya et al., 2010; Shang et al., 2010b; Arulmozhi et al., 2012); antipyretic (Surwase et
al., 2009); anti-ulcerogenic (Arulmozhi et al., 2012); antipsychotic (Campos et al., 1999, 2004a; de Moura Linck et al.,
2008); anxiolytic (Costall and Naylor, 1995; Campos et al., 2004b; Arulmozhi et al., 2008); antioxidant and free radical

scavenging (Arulmozhi et al., 2007a; 2010a; Ravi Shankar et al., 2008; Kumar et al., 2010); immunostimulating (Iwo et
al., 2000); hepatoprotective (Lin et al., 1996); wound healing (Arulmozhi et al., 2007b); antinociceptive (Arulmozhi et al.,
2007c); antidiabetic and antihyperlipidemic (Arulmozhi et al., 2010b; Bandawane et al., 2011); hypoglycaemic (Akhtar
and Bano, 2002; Sonawane and Lohar, 2011); antiarthritic (Arulmozhi et al., 2011); antidiarrhoeal (Patil et al., 1999; Shah
et al., 2010) and spasmolytic (Shah et al., 2010), anti-stress (adaptogenic) and nootropic (Kulkarni and Juvekar, 2009);
antifertility (Choudhary et al., 1991; Gupta et al., 2002, 2005); broncho-vasodilatory (Channa et al., 2005); nitric oxide
scavenging (Jagetia and Baliga, 2004); radioprotective (Gupta et al., 2008, 2010a,b; Jahan et al., 2009b; Jahan and Goyal,
2010); neuropharmacological (Bhattacharya et al., 1979); a- Glucosidase inhibitory (Jong-Anurakkun et al., 2007);
antibacterial (Khan et al., 2003; Deepthi et al., 2008; Khyade and Vaikos, 2009a; Patel, 2010; Hussain et al., 2010; Dutta
et al., 2010; Dash and Murthy, 2011; Gami and parabia, 2011a); antimycobacterial (Macabeo et al., 2008); antimicrobial
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(Versha et al., 2003; Sirohi et al., 2009; Thankamani, 2011; Singh and Sangwan, 2011); antifungal (Riaz et al., 2010);
antiplasmodial (Keawpradub et al., 1999); antimalarial (Gandhi and Vinayak, 1990); larvicidal (Kaushik and Saini, 2009);
schizonticidal (Patel et al., 2010; Gami and parabia, 2011b); antileishmanial (Singha et al., 1992); molluscicidal (Singh
and Singh, 2003a,b; 2005; Singh et al., 2010; Chauhan and Singh, 2010); anti-cholinesterase (Singh et al., 2003b);
antiparasitic (Monzon, 1995); phytotoxic (Javaid et al., 2010); piscicidal (Singh and Singh, 2010); anti hypertensive
(Bhogayata et al., 2009); aphrodisiac (Dweck, 2007) activities. Alstonine, the alkaloid, (Elisabetsky and Campos, 2006) is
reported to have anticancerous property (Beljanski and Beljanski, 1982, 1986).

5. CONCLUSION

The plant Saptaparna (Alstonia scholaris R.Br.) is a beautiful foliage tree with a large canopy. Alstonia scholaris R. Br.
has been used in traditional systems of medicines for treating various ailments such as antibacterial, antimicrobial. The
plant contains various chemical constituents most-ly alkaloids that can promote health and re-duce illness. It is one of the
ingredient of antimalerial drug Ayush-64, prepared by CCRAS.

The plant has long being investigated for its phytochemicals and pharmacological activities supporting its vast
ethnobotanical and alternative medicinal use. Traditional use of this plant has been validated by several pharmacological
investigations. The plant has been reported extensively as anticancerous, antimicrobial, molluscicidal, anxiolytic and
antipsychotic agent. However, many of the diseases treated indigenously using the plant have not been confirmed in the
laboratory. This leaves an opportunity to explore the species both phytochemically and pharmacologically. Therefore,
ethnopharmacology can bridge between the folklore use and actual pharmacological efficacy of the medicinal plant. In
this way it may be used in novel drug discovery programs in the future.
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