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ABSTRACT
Pterocarpus marsupium Roxb. (Fabaceae) commonly known as Bijasal or Indian Kino is
important plant used traditionally for medicinal purposes. Several chemical constituents like
pterostilbene, epicatechin, pterosupin, marsupsin, etc., have been identified and isolated. Pterocarpus
marsupium extract shows promising results in cataract and hypertriglyceridaemia. This plant has various
pharmacological activities like antifungal, antioxidant, analgesic, anti-inflammatory, hepatoprotective etc.
This paper explains the evidence-based information regarding the phytochemistry and pharmacological
activity of the plant which helps the researchers for more qualitative research.
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INTRODUCTION
Pterocarpus marsupium Roxb. (Fabaceae) commonly known as Bijasal or Indian Kino, is one of the
most valuable multipurpose forest trees that yields excellent timber for the international trade market1.
Indian kino, is a medium to large deciduous tree that can grow up to 30 meters height2. The plant
species is native to India, Sri Lanka and Nepal. It is particularly found in certain areas of the Western
Ghats, in the Karnataka-Kerala region, in the states of Gujrat, Madhya Pradesh, Bihar and Orissa3. The
herb is known by different name in different regions such as Venga(Malayalam), Vengai(Tamil),
Asanahm Asana, Beejaka, Bandhukavriksha (Sanskrit), Red Kino tree, Malabar Kino Tree (English),
Bijasal, Bila(hindi), Vengai(Tamil), Yegi (Telgu), Piasal (in Orrisa), Malabar, Benga and Bijiyasal (in
western Nepal) and so on4.Pterocarpus marsupium Roxb. is a plant drug belonging to the group called
rasayana in ayurvedic system of medicine5. The flowers are used in fever, the gum is used in
leucorrhoea and passive haemorrhage6. Pterocarpus marsupium Roxb. (Fabaceae) is a deciduous tree
about 90 ft or more high. Leaves are 3 to 5 inch long, have 5-7 leaflets, oblong, margin wavy and
obtuse. The petioles are round, smooth and waved from leaflet to leaflet, 5 or 6 inches long and there are
no stipules. Flower about 1.5 cm long, very numerous, white, with a small tinge of yellow. The
heartwood of this tree is golden yellow. Tree bark yields a reddish gum. Stamens are 10, united near the
base, but soon dividing into two parcels of 5 each; anthers are globose and 2-lobed.The legume, which
is borne on a long petiole, is three-fourths orbicular, the upper remainder, which extends from the
pedicel to the remainder of the style, is straight, the whole surrounded with a waved, veiny, downy,
membraneous ing, swelled, rugose, woody in the center, where the seed is lodged and not opening7, 8.
Traditional uses
The bark and resin decoction is an astringent for severe diarrhea, dysentery, for the treatment of
tumors of the gland, urethral discharges, used on ringworm of the scalp and chronic ulcers,
abortifacient9.The heart wood is astringent, bitter acrid, anti inflammatory, anthelmintic, anodyne10. It is
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good for elephantiasis, leucoderma, diarrhoea, rectalgia, cough and greyness of hair11. It is safe and
effective in wounds, fever, stomachache, diabetes, jaundice, antiulcer12.
Chemical constituents
The plant contains protein, pentosan, pterosupin, pseudobaptigenin. liquiritigenin,
isoliquiritigenin, garbanzol, 5-de-oxykaempferol, p-hydroxybenzaldehyde, b-eudesmol, erythrodirol-3monoacetate, pterostilbene,l-epicatechin, marsupol, carpusin, propterol, propterol B, marsupinol,
irisolidone-7-O-a-L-rhamnopyranoside, have been obtained mainly from the heartwood and root13.
Aqueous extract of the heartwood of Pterocarpus marsupium contains five new flavonoid Cglucosidesnamely6-hydroxy-2-(4-hydroxybenzyl)-benzofuran-7-C-β-D-glucopyranoside, 3-(α-methoxy4-hydroxybenzylidene)-6-hydroxybenzo-2(3H)-furanone-7-C-β-Dglucopyranoside,
2-hydroxy-2-phydroxybenzyl-3(2H)-6-hydroxybenzofuranone-7-C-β-D
-glucopyranoside
,
8-(C-β-D
14
glucopyranosyl)-7,3′,4′-trihydroxyflavone and 1,2-bis(2,4-dihydroxy,3-C-glucopyranosyl) . Ether
extract of the roots of Pterocarpus marsupium consist of a new flavonol glycoside 6-hydroxy-3,5,7,4′tetramethoxyflavone6-O-rhamnopyranoside, a benzofurannone derivative15, 2,4'6-trihydroxy-4methoxybenzo(b)furan-3(2H)onedesignatedcarpusin16,
1,3-bis(4-hydr
oxyphenyl)propan-2-ol,
designated propterol17, 1-(2,4-dihydro xyphenyl)-3-(4-hydroxyphenyl)propan-2-ol designated
propterol18, 6-hydroxy-7-O-methyl-3-(3-hydroxy-4-O-methyl benzyl) chroman-4-one19.
Pharmacological activities
CNS activity
(-)-Epicatechin has been isolated from the bark of Pterocarpus Marsupium. This flavonoid
compound was tested for its activity on central nervous system of frog, rats and mice. Preliminary acute
toxicity studies were also carried out. It was observed that (-)-epicatechin did not have any effect on
central nervous system of rats and mice, (-)-epicatechin had shown both positive chronotropic and
inotropic effects on frog hearts, the effect of which is blocked by propranolol. The compound in higher
doses caused hyperglycemia in rats and this effect is also blocked by propranolol, showing adrenergic
type of activity. (-)-Epicatechin was found to have no untoward effect even in higher doses20.
Antidiabetic activity
Aqueous extract of Pterocarpus marsupium at both doses, i.e., 100 and 200 mg/kg, decreased the
fasting and postprandial blood glucose in type 2 diabetic rats. The 200 mg/kg had more effect on
postprandial hyperglycemia. The drug also improved the body weight of diabetic animals. Cytokine
TNF-α was found to be elevated in untreated diabetic rats due to chronic systemic inflammation. The
aqueous extract at both doses significantly (P < 0.001) decreased the elevated TNF-α level in type 2
diabetic rats21, 22.
Hepatoprotective activity
Methanol extract of the stem bark of P. marsupium possesses hepatoprotective activity. In
methanol extract-treated animals, the toxic effect of CCl4 was controlled significantly by restoration of
the levels of serum bilirubin, protein and enzymes as compared to the normal and the standard drug
silymarin-treated groups. Histology of the liver sections of the animals treated with the extracts showed
the presence of normal hepatic cords, absence of necrosis and fatty infiltration, which further evidenced
the hepatoprotective activity 23.
Anti-inflammatory and antioxidant activity
In human peripheral blood, Pterocarpus marsupium extract was shown to decrease prostaglandin
E2 levels possibly through inhibition of the inflammatory mediator cyclooxygenase-224.
Antihyperglycemic activity
Glucose levels in rats with hyperglycemia induced by streptozotocin were determined after i.p
administration of marsupsin (1), pterosupin (2), and pterostilbene (3), three important phenolic
constituents of the heartwood of Pterocarpus marsupium. Marsupsin and pterostilbene significantly
lowered the blood glucose level of hyperglycemic rat25,26.
Cardiotonic activity
Cardiotonic effect of aqueous extract of Pterocarpus marsupium heartwood was studied by using
isolated frog heart perfusion. Calcium free ringer solution was used as vehicle for administration of
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aqueous extract of Pterocarpus marsupium as test extract and digoxin as standard . A significant
increase in height of force of contraction (positive ionotropic effect) and decrease in heart rate (negative
chronotropic effect) at a very low concentration (0.25mg/ml) was observed with test extract as compared
to same dose of Standard digoxin. The present result indicates that a significant increase in height of force
of contraction with decrease in heart rate was observed as test dose increases27.
Antianalgesic and antioxidant activity
Use of the hot-plate method to study central analgesic activity of the bark extract in mice indicated
that the bark extract of Pterocarpus. marsupium possesses the ability to significantly reduce pain
threshold and also increase the response latency period to thermal stimuli in mice, similar to the reference
drug pentazocine. The reaction time of mice was significantly increased to 2 hr with 500 mg mL-1 of bark
extract, whereas pentazocine also increased reaction time to 2 hr with 5 mg kg-1. The in vitro antioxidant
activity of the bark extract was evaluated using the 1, 1-diphenyl-2-picrylhydrazyl assay, and the results
were expressed as IC50. Ascorbic acid, used as a standard, had an IC50 = 34.0 μg mL-1, whereas the bark
extract of Pterocapus. marsupium had an IC50 = 53.0 μg mL28.
Antimicrobial activity
The antimicrobial activity of Pterocarpus marsupium was evaluated against pathogenic bacteria
Stahylococcus aureus, Pseudomonas aeruginosa and Klebsiella pneumonia in an in vitro condition.The
aqueous extract of Pterocarpus. Marsupium inhibited growth of bacteria with the minimal inhibitory
concentration ranging from 0.04 mg to 0.08 mg and extracts of F. bengalensis and H. indicus showed
inhibition at the range of 0.04 mg to 0.1 mg against the bacteria tested. The susceptibility of bacterial
pathogens was in the order of S. aureus, K. pneumoniae and P. aeruginosa29, 30.
Anti-hyperglycemic and hypoglycemic activity
The hypoglycemic effect of the aqueous extract of the bark of Pterocarpus marsupium was
investigated in both normal and alloxan-induced diabetic rats. The Aqueous extract of Pterocarpus
marsupium reduced the blood sugar levels from 72.32±5.62 to 61.35±1.2 mg% 2 h after oral
administration of the extract and also significantly lowered the blood glucose in alloxan diabetic rats from
202.91±5.44 to 85.22±11.28 mg% 21 days after daily oral administration of the extract (P<0.001)31, 32.
Cytotoxic, Antiproliferative and anti-inflammatory activity
Pterostilbene, a dimethyl ester derivative act as an cytotoxic and hence used as an anti-cancer
agent. Pterostilbene was found to inhibit the cell proliferating factors like Akt, Bcl-2 and induced the
mitochondrial apoptotic signals like Bax, and the series of caspases. It also inhibited Matrix
metalloproteinase 9 (MMP9) and α-methylacyl-CoA recemase (AMACR), two very well known
metastasis inducers. In conclusion, pterostilbene has multiple target sites to induce apoptosis. Hence, it
can be used as a potential agent for the cure of breast and prostate cancer33.
COX-2 Inhibition
Pterocaipus marsupium extract decreases PGE2 production indicating COX-2 specific
inhibition34,35.
Anti-hyperinsulinaemic and anti-hypertriglyceridaemic activity
The aqueous extract of Pterocarpus marsupium bark substantially prevented insulin resistance
(hyperinsulinaemia) and hypertriglyceridaemia. The ethyl acetate extract of heartwood of Pterocarpus
marsupium was given to rats for 14 consecutive days. The results proved that there is a significant
reduction of serum triglyceride, total cholesterol, LDL- and VLDL- cholesterol without any significant
effect on the level of HDL- cholesterol36, 37.
Anti-cataractactivity
Anti-cataract activity was demonstrated on the aqueous extract of Pterocarpus marsupium bark.
This was evident from the decreased opacity index in the alloxan induced diabetic rats 38.
Genotoxic assessment
Since the plant is used as an antidiabetic agent for a longer duration, studies were undertaken to evaluate
the genotoxicity of this extract using both somatic cells and germ cells. Results obtained clearly
demonstrate that the extract by itself is not genotoxic. Additionally it reduced the genotoxic effect of
cyclophosphamide in a dose dependent manner which was comparable to a known antimutagen, vitamin

IRJP 1 (1) Dec 2010

Page 100-104

Gairola S et al. IRJP 1 (1) 2010 100-104
C. Thus this data clearly demonstrates that there are no genotoxic effects after administration of this drug
in mice39.
Antifungal Activity
The usefulness of this drug as a topical agent against T.cruris and T. corporis was. The drug yielded
good response within 3 days of the first application40.
CONCLUSION
The history of herbal medicine is as old as human civilization. The wealth of India is stored in the
enormous natural flora which has been gifted to her. Endowed with a wide diversity of agro-climatic
conditions, India is virtually herbarium of the world. The importance of medicinal and aromatic plants has
been emphasized from time to time. It is believed that the drugs of natural origin shall play an important
role in healthcare particularly in the rural areas of India. Pterocarpus marsupium is important herbal drug
of various pharmacological properties and it requires further exploitation.
REFERENCES
1. Manpreet K, Harminder P, Anon E. In Wealth of India. Vol 7. New Delhi: C.S.I.R; 2003. p. 302–05.
2. Saldanha CJ. Flora of Karnataka. Vol. 1. Oxford: IBH Publishing; 1984. p. 21.
3. Palanisamy D, Kannan E, Bhojraj G. Protective and Therapeutic Effects of the Indian Medicinal
Plant Pterocarpus santalinus on D-Galactosamine-induced Liver Damage. Asian Journal of
Traditional Medicines 2007; 2 (2): 52-57.
4. Chopra RN, Nayar SL, Chopra IC. Glossary of Indian medicinal plants. Ist ed. New Delhi: CSIR;
1956.
5. Agnivesha, Prameha Chikitsa. Charaka Samhita. 5th ed. Varanasi: Choukamba Sanskrita Samsthana;
2001. p. 446-447.
6. Pullaiah T. Medicinal plants of Andhra Pradesh (India). New Delhi: Regency Publications; 1999 .p.63.
7. Rajpal V. Standardization of Botanicals, testing and extraction methods of medicinal herbs. Vol. II.
New Delhi: Eastern publisher; 2005. p. 296-306.
8. The Ayurvedic Pharmacopoeia of India. Part- I. Volume I. Government of India Ministry of Health
and Family Welfare. Department Of Ayush; 1989. p. 15-17.
9. Basu K. Indian Medicinal plant. 2nd ed. Delhi: Dehradun Jayed Press; 1975. p. 828.
10. Kirtikar B. Indian Medicinal Plants. 2nd Ed. Vol I. New Delhi: Materia Medica; 1987. p. 826-827
11. Mankani KL, Krishna V, Manjunatha BK,Vidya SM, Manohara YN, Aneesh R et al. Evaluation of
hepatoprotective activity of stem bark of Pterocarpus Marsupium
Roxb. Indian J Phamacol 2005;
37(3):165-168.
12. Jung M, Park M, Lee HC, Kang YH, Kang ES, Kim SK et al. Antidiabetic agents from medicinal
plants. Curr Med Chem 2006; 13: 1203-1218.
13. Rai M.K, Pandey AK, Acharya D. Ethno-medicinal Plants Used by Gond Tribe of Bhanadehi. Journal
of non-timber forest 2000; 7(3/4): 237-241.
14. Maurya R, Singh R, Deepak M, Yadav PP. Constituents of Pterocarpus marsupium: an ayurvedic
crude drug. Phytochemistry 2004; 65(7): 915-920.
15. Rao AVS, Mathew J. 6-hydroxy-3, 5, 7, 4′-tetramethoxyflavone 6-rhamnoside from roots of
Pterocarpus marsupium. Phytochemistry 1998; 48(7): 1259-1261.
16. Tripathi J, Joshi T. Phytochemical Investigation of Roots of Pterocarpus-Marsupium Isolation and
Structural Studies of Two New Flavanone Glycosides. Journal of Biosciences. 1988: 43; 184-186.
17. Mathew J, Rao AVS. Propterol B a Further 1 3 Diarylpropan-2-Ol from Pterocarpus-Marsupium.
Phytochemistry. 1984; 23:1814-5.
18. Mathew J, Rao AVS, Rambhav S. Propterol an Antibacterial Agent from Pterocarpus-Marsupium.
Current Science (Bangalore) 1984; 53: 576-577.
19. Jain SC, Sharma SK., Kumar R, Rjwansh V K. Glucopyranoside And Process Of Isolation Thereof
From Pterocarpus Marsupium Pharmaceutical Composition .Phytochemistry 1997; 44:765.
20. Chakravarthy BK, Gode KD. Isolation of (-)-Epicatechin from Pterocarpus marsupium and its
Pharmacological Actions. Planta Med 1985; 51(1):56-57.

IRJP 1 (1) Dec 2010

Page 100-104

Gairola S et al. IRJP 1 (1) 2010 100-104
21. Chakravarthy Bk, Gupta S, Gambhir SS, Gode KD. Pancreatic beta cell regeneration a novel
antidiabetic mechanism of Pterocarpus marsupium Roxb. Indian journal of pharmacology. 1980;
12(2): 123-127.
22. Garud N, Garud A, Balakrishnan N, Tomar V. Antidiabetic activity of ethanolic extract of Trigonella
foenium seeds Pterocarpus Marsupium wood. An international Biannual journal. 2009;17:45
23. Rane GND. Hepatoprotective activity of Pterocarpus marsupium and Butea koen-ex-Roxb. Ind J
Pharm Sci 1998; 5: 182-184.
24. Sanders A, Smit HF, Garssen J, Faber J, Hoijer MA. Pterocarpus marsupium extract exhibits antiinflammatory activity in human subjects. Planta Med. 2005; 71(5): 387-392.
25. Gupta R, Gupta RS. Effect of Pterocarpus Marsupium In Streptozotocin-Induced Hyperglycemic
State In Rats: Comparison With Glibenc. Diabetologia Croatica 2009; 38(2): 39-45.
26. Manickam M, Ramanathan M, Jahromi MA, Ray AB. Antihyperglycemic activity of phenolics from
Pterocarpus marsupium. Journal of Natural Product 1997; 60(6):609-610.
27. Mohire NC, Salunkhe VR, Bhise SB, Yadav AV. Cardiotonic activity of aqueous extract of heartwood
of Pterocarpus marsupium. Journal of Experimental Biology 2007; 45(6): 532-537.
28. Tippani R, Porika M, Allenki V, Narsimha RY, Christopher T. Antioxidant and Analgesic Activities
of Pterocarpus marsupium Roxb. Journal of Herbs, Spices & Medicinal Plants 2010 16(1) : 63 - 68
29. Joshi MC, Dorababu M, Prabha T, Kumar MM, Goel RK et al. Effects of Pterocarpus marsupium on
NIDDM-induced rat gastric ulceration and mucosal offensive and defensive factors. Indian journal of
pharmacology 2004:36(5); 296-302.
30. Gayathri M, Kannabiran K. Antimicrobial activity of Hemidesmus indicus, Ficus bengalensis and
Pterocarpus marsupium Roxb. Indian journal of Pharmaceutical Science 2009; 71(5):578-581.
31. Vats V, Grover JK, Rathi SS. Evaluation of anti-hyperglycemic and hypoglycemic effect of Trigonella
foenum-graecum Linn, Ocimum sanctum Linn and Pterocarpus marsupium Linn in normal and
alloxanized diabetic rats .Journal of Ethnopharmacology. 2002; 79(1):95-100.
32. Dhanabal SP, Kokate CK, Ramanathan M, Kumar EP, Suresh B. Hypoglycaemic activity of
Pterocarpus marsupium Roxb. Phytotherapy Research 2006; 20: 4-8.
33. Chakraborty A, Gupta N, Ghosh K. In vitro evaluation of the cytotoxic, anti-proliferative and antioxidant properties of pterostilbene isolated from Pterocarpus marsupium, Toxicology in vitro 2010;
24(4):1215-1228.
34. Hougee S, Faber J, Sanders A, Dejong RB, Vandenberg WB, Garssen J, Hoijer MA et al. Selective
COX-2 inhibition by a Pterocarpus marsupium extract characterized by Pterostilbene, and its activity
in healthy human volunteers. Planta Med. 2005; 71 (5): 387-392.
35. Grover K, Vats V, Yadav S. Effect of feeding aqueous extract of Pterocarpus marsupium on glycogen
content of tissues and the key enzymes of carbohydrate metabolism. Mol Cell Biochem.2002; 241(12): 53-59.
36. Jahromi MAF, Ray AB. Antihyperlipidaemic effect of flavonoids from Pterocarpus marsupium. J Nat
Prod. 1993; 56 (7): 989-994.
37. Grover JK, Vats V, Yadav SS. Pterocarpus marsupium extract (Vijayasar) prevented the alteration in
metabolic pattern induced in the normal rat by feeding an aqueous diet containing fructose as sole
carbohydrate. Diabetes Obes Metab. 2005; 7(4): 414-420.
38. Vats V, Yadav SB, Bishwas NR, Grover JK. Anticataract activity of Pterocarpus marsupium bark and
Trigonella foenum-graecum seeds extract in alloxan diabetic rats. Journal of Ethnopharmacol 2004;
93(2):289-294.
39. Mahnaz M, Swapnil S, Devasagayam, Ghaskadbi, Saroj S. Genotoxic Assessment of Pterocarpus
marsupium Extract. Journal of Complementary and Integrative Medicine 2010; 7(1):14.
40. Dhir GG, Govind M, Verma BR, Mishra S. Studies on the Antifungal Activity of Pterocarpus
Marsupium: a Clinical Evaluation. Indian Journal of dermatology Venereology and Leprology 1982;
48(2):154-156.

IRJP 1 (1) Dec 2010

Page 100-104

