© 2018 IJRTI | Volume 3, Issue 5 | ISSN: 2456-3315

Phytochemical and pharmacological potential of
Heliotropium Indicum: A Review

!Anukthi C Poojari, 2Satish A. Bhalerao

Plant Sciences Research Laboratory,
Department of Botany, Wilson College, Mumbai 400007,
Affiliated to University of Mumbai, M. S., India.

Abstract: Heliotropium indicum Linn., commonly known as ‘Indian heliotrope’ is very common in India with a long antiquity
of traditional medicinal uses in many countries in the world. It is herb with pale violet flowers belonging to the family
Boraginaceae. . It is distributed in the tropical and temperate regions of the world and found throughout India .In folk
medicine history, the plants of genus Heliotropium include treatments of inflammations, gout, rheumatism, skin diseases,
menstrual disorder, and poisonous bites. Now the plant is reported to possess antibacterial, antitumor, uterine stimulant
effect, antifertility, wound healing, anti-inflammatory, antinociceptive and diuretic activities. . A large number of extracts
and bioactive constituents of different species of genus Heliotropium revealed significant biological activities .A few number
of chemical investigations have been performed on this plant, as for example, pyrrolizidine alkaloids and other chemical
compounds like Indicine-N-Oxide, Tannins, Saponins and Heliotrine were also isolated from this plant
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1. Introduction
Natural products play a substantial role in the discovery of new therapeutic agents because of their immense availability in nature,
lead to the identification of bioactive molecules which allow the growth of new pharmaceutical agents. In the recent years, because
of increasing interest in the use of pharmaceuticals, natural substances are the major source of complementary or alternative
medicines, which are used in the treatment of many diseases (1). In the recent years, because of increasing interest in the use of
pharmaceuticals, natural substances are the major source of complementary or alternative medicines, which are used in the treatment
of many diseases (1). From ancient times, plants are available to humans as a source of therapy. In the 19th century, due to the
advancements in the field of pharmaceutical chemistry especially the medicinal chemistry more than 25% of drugs used in well
developed countries are of plant origin and about 120 plant derived substances are used in modern system of medicines worldwide
(2).

The name "heliotrope” originates from the old idea that the inflorescence of these plants turned their rows of flowers to the sun.
The meaning of ‘helios’ in Greek is ‘sun’ and ‘tropein’ from where the word ‘tropium’ is derived means ‘to turn’(3).
The plant is an annual, erect, branched hirsute plant about 15 to 50 cm high.
The leaves are simple, alternate or sub-opposite, 4.5 to 10 cm/2.5 to 5 cm, ovate or ovate oblong, margin undulate, sparsely strigose
along nerves on either side, serulate or undulate with cordate, minutely pilose beneath nerves and veins conspicuous on the lower
side
along the petiole and about 3 to 8 cm long. H. indicum may flower throughout the year; the flowering season is very long and new
flowers develop apically within the cyme while mature nutlets are already present at the base of the inflorescence. The flowers are
white or violet coloured, regular, sessile, two ranked pentamerous, extra axillary. Sepals-5, 2.5 mm long, bristly with a few long
hairs outside, free, green, linear lanceolate and unequal. Numerous branched, more or less densely hirsuit with spreading hairs are
found in the stem and the root system is tap root and branched 4-6.. The fruits are dry 2 to 4 lobed of 2 or 4 nearly free, more or
less united nutlets, 4 to 5 mm long [7]. It is a common weed in waste places and settled areas, flowering the whole year round [7].

The whole plant is claimed to possess medicinal properties. Theleaves are used for the treatment of ophthalmic disorders, erysipelas
and pharyngodynia [8,9].The roots are used as astringent, expectorant and febrifuge. The aqueous extract of leaves wasproved to
be active against Schwart’s leukaemia [10].Another species of this family, Heliotropium zeylanicum was reported to possess
antidiabetic,antioxidant and antihyperlipidemic activities in STZ induced diabetic rats [11]. Other species ofHeliotropium include
Heliotropium bacciferum, Heliotropium ovalifolium, Heliotropium pterocarpum [12].The genus Heliotropium comprises about 250
species and is distributed in tropical, subtropicaland warm temperate zones of all continents, but only a few species have been
systematically

investigated [13].

Ethanopharmacology
The knowledge of traditional system of health care is widely threatened in the whole world due to revolutions in traditional
philosophy (14). The native people of the area in which the plants occur, used 90% of natural products (15). Traditional and native
knowledge of medicinal plants, still remain exist world widely (16). Due to the broad range importance of ethno-pharmacological
flora, this review was arranged to collect ethno-medicinal knowledge about the different plants of genus Heliotropium H. indicum
has been used in different traditional and folklore systems of medicine for curing various diseases.

Heliotropium indicum has been used in different traditional and folklore systems of medicine for curing various diseases.The
traditional healers in Kancheepuram district of Tamil Nadu, India use Heliotropium indicum to cure skin diseases, poison bites,
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stomachache and nervous disorders [17]. Whereas Malasar tribes of Coimbatore district of Tamil Nadu, use Leaf juice boiled with
coconut oil to kill dandruff [18]. Different tribes of Cachar district, Assam, India use Root juice of Heliotropium indicum to cure
ophthalmia and fresh leaf extract is applied externally in fresh cuts and wounds [19]. The leaf paste is applied externally to cure
rheumatism in Rayal Seema in Andhra Pradesh, India and skin infection in Nicaragua. The decoction of both leaf and root together
is also used for treating whooping cough in children in Eastern Nicaragua [17].

In some African countries, another ethnopharma-cological survey reports that H. indicum is believed to be useful in treating malaria,
abdominal pain and dermatitis. The highest number of usages (22%) was reported for the treatment of malaria (20). In Jamaica, the
decoction of the entire plant is taken orally for treatment of intractable fever, ulcers, venereal diseases and sore throat and used
externally in vaginal cavity to induce abortion in pregnant females and administered rectally to treat local sores in the rectum (21)
while in Phillipines and Senegal, used orally as diuretic and for the treatment of kidney stone (22,23).

In Thailand, the dried inflorescence is believed to produce permanent sterilization when taken orally in females. One gram of
the dried and powdered inflorescence mixed with milk or water is used for three days beginning with the fourth day of menses to
achieve the desired result. Other folk remedies include use of decoction of the leaves for treatment of fever, insect bites, stings,
diarrhea, skin rashes, menstrual disorder and urticaria. The decoction of the leaves is also credited to be useful in curing insect
stings (macerated with sugar cane juice), scorpion stings and as abortive in large dose and emmenagouge in small dose [13].

The decoction of both leaf and root together is also used for treating whooping cough in children in Eastern Nicaragua(24). In
Amazon, the paste of both leaf and root together is applied externally in scorpion stings, bug bites (25) while the paste is
recommended for treating sores and warts in Taiwan (26). In Malaysia, a paste made from the plant is applied to counteract
putrefaction, to treat pyoderma and ringworm infection. In Burma, a decoction of the whole plant is used to treat gonorrhea while
in Indonesia, an infusion of the leaves is used to soothe mouth sprue. A decoction of the dried roots is drunk in the Philippines to
promote menses, while the seeds are used to treat cholera, malaria, and for wound-healing(27).

Chemical constituents

Aerial parts contain pyrrolizidine alkaloids, indicine (Principal), echinitine, supinine, heleurine, heliotrine, lasiocarpine, its N-oxide,
acetyl indicine, indicinine and antitumour alkaloid, indicine-n-oxide. The plant also contains rapone and lupeol and an ester of
retronecine. Roots contain high amount of estradiol [28]. Helindicine, a new pyrrolizidine alkaloid together with the known
lycopsamine were isolated from the roots of Heliotropium indicum [29]. Presence of cynoglossine, europine-N-oxide, heleurine-N-
Oxide, heliotridine-N-Oxide, heleotrine-N-Oxide (30) and heliotrine (31) have been identified from the seeds. The essential oil of
H. indicum, extracted by hydrodistillation was analyzed by Gas chromatography (GC) and gas chromatography—mass spectrometry
(GC-MS). Aldehydes (52.8%) occurred in the highest amount represented by phenylacetaldehyde (22.2%), (E)-2-nonenal (8.3%)
and (E, Z)-2-nonadienal (6.1%), with a significant quantity of hexahydrofarnesylacetone (8.4%) 32. In another experiment, the
volatile oil isolated by hydrodistillation was analysed by a combination of GC—FID and GC-MS. The major constituents of the
volatile oil were phytol (49.1%), 1-dodecanol (6.4%) and g-linalool (3.0%) (33).

Pharmacological potential

Different extracts of Heliotropium indicum have been studied for possible biological activities in various animal models and
reported to possess significant antimicrobial, antifertility, antitumor, antituberculosis, anti-inflamatory, histogastroprotective, anti-
cataract, analgesic and wound healing activities. These are described in detail in the following section.

The antitumor activity

The antitumor activity of different extracts showed significant activity in several experimental tumor systems. The active principle
was isolated and found to be N- oxide of the alkaloid, indicine (34). Indicine-N-oxide has reached Phase 1 clinical trials in advanced
cancer patients. In early clinical studies the possibility of using Indicine N-oxide for the treatment of leukemia and tumors was
discussed (35). But severe toxic side-effects showed that a therapy with indicine-N-oxide was not justified (36,37). Most of the
alkaloids are hepatoxic and therefore internal use of Heliotropium species is not recommended (38).

Anti-inflammatory activity

The crude extract of the whole plant of H. strigosum and its subsequent solvent fractions showed anti-inflammatory activity in
carrageenan-induced edema and xylene-induced ear edema. In carrageenan-induced edema, the ethyl acetate fraction was most
dominant with 73.33% inhibition followed by hexane fraction (70.66%). When the extracts were tested against xylene-induced ear
edema, ethyl acetate and hexane fractions were found active with 38.21% and 35.77% inhibition, respectively (39). The chloroform
extract of dried leaves of H. indicum demonstrates significant anti-inflammatory activity in carrageenan-induced edema and cotton
pellet granuloma models of inflammation. The extract of H. indicum with a concentration of 150mg/kg body weight showed
maximum 80.0% inhibition on carrageenan-induced raw paw edema compared with the positive control drug, diclofenac sodium
(40).

Antifertility activity

The petroleum ether extract of the entire plant is reported to possess significant antifertility activity when studied in rats [13]. In
another experiment, the n-hexane and benzene fractions of the ethanol extract of Heliotropium indicum were studied for antifertility
activity in rats using anti-implantation and abortifacient models. In-vitro sperm motility study was also performed using different
concentrations of the extract. The study revealed that Heliotropium indicum possesses promisingabortifacient activity and moderate
effects on implantation and sperm motility [13].

The wound healing activity

The wound healing activity of different extracts of H. indicum has been reported. Results revealed significant promotion of wound
healing of the alcoholic extracts (41,42). In another experiment, six TLC fractions Sephadex LH-20, eluent : Methanol-water (6:4)
from n-butranol extract of H. indicum were evaluated for their in vitro wound healing activity on H292 human lung cells using
incision wound models in cell culture. Results of the study revealed better wound healing activity (43).
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Antituberculosis activity

The volatile oil from the aerial parts of Heliotropium indicum was isolated by hydrodistillation and analysed by a combination of
gas chromatography (GC-FID) and gas chromatography-mass spectrometry (GC-MS). The major constituent of the volatile oil were
phytol, 1-dodecanol and g- linalool and shows significant antituberculosis activity against Mycobacterium tuberculosis H37Ra in
the Alamar blue assay system with an MIC of 20.8 pg/ml [44].

Anti-plasmodial properties

Twelve plant species including Heliotropium indicum traditionally used in Benin for the treatment of malaria was evaluated in order
to validate their use. The results showed that

extracts of Heliotropium indicum did not reveal any antiplasmodial activity in this study. As this plant is used for hyperthermias or
colics, which are two symptoms of malaria, this could explain its use as adjuvant in mixture remedies [45].

Anticataract activity

The ethanolic leaf extract of Heliotropium indicum was found to be having anti cataract activity. The galactose induced rats were
divided in to four groups of six animals each. Group | served as vehicle control received distilled water, group Il received 30%
Galactose diet served as cataract control and Group I11 and 1V received 200 mg/kg of ethanolic leaf extract

of Heliotropium indicum and Vitamin E 50 mg/kg respectively along with galactose diet. The results showed that, in the groups of
Heliotropium indicum and vitamin E treated animals

there was significant increase in the lens glutothione, soluble protein and water content as compared to galactose control [46].
Conclusion

The medicinal importance of H. indicum is recognized worldwide and described in Indian, Brazilian, Thailand ,Malaysia, Amazon
and African folk medicine. For medicinal uses, H. indicum is exclusively collected from the wild. The plants are generally collected
when fully grown. The plant contains a large number of pyrrolizidine alkaloids. Heliotropium can be used for the treatment of
various bacterial and fungal infections in modern medicine as it is proved from folk medicinal studies. In addition with anti-
inflammatory, antiviral, antitumor, antidiabetic and antihyperlipidemic as well as gastroprotective activities also enhance the
medicinal value of Heliotropium in future. The toxicity of this plant has not been well studied. Heliotropium alkaloids have been
considered as potential agents in chemotherapy and clinical trials have been executed. However, the applications in cancer therapy
are limited by the toxic effects, in particular the hepatotoxic effect of the pyrrolizidine alkaloids content. therefore internal use of
Heliotropium species is not recommended. External application to promote wound healing as an anti-infective requires more
research. Hence, it provides a wide area for research into the detail pharmacological actions of this drug which has not been explored
much compared to its utility.

References:

1. Calixto JB, Santos AR, Filho VC, Yunes RA. A review of the plants of the genus Phyllanthus, their chemistry, pharmacology,
and therapeutic potential. Med Res Rev 18(4), 225-58, 1998.

2. Sharma R, Singh B, Singh D, Chandrawat P. Ethnomedicinal, pharmacological properties and chemistry of some medicinal plants
of Boraginaceae in India. J Med Plant Res 3(13), 1153-75, 2009.

3. Chittenden FJ:, The Royal Horticultural Society Dictionary of Gardening, Vol. I1I, Oxford at Clarendon Press, Great Britain,
1951: 513-1088.

4. Anonymous: The Wealth of India. Council of Scientific and Industrial Research, New Delhi, 1985: 29-30.

5. Kirtikar KR and Basu BD: Indian Medicinal Plants, Bishen Singh Mahendrapal Singh, Dehradun, 1994: 1685-1690.

6. Stewart R: Herbalism: Most common form of medicine available. The Eastern Pharmacist 1997; 47(5): 21.

7.0sungunna MO, Adedeji K. A Phytochemical and antimicrobial screening of methanol extract of Heliotropium indicum leaf.
Journal of Microbiology andAntimicrobials. 2011; 3(8): 213-216.

8.Chadha YK. The wealth of India: A dictionary of Indian raw materials industrial products. New Delhi. Council of Scientific and
Industrial Research 1991, 5:28.

9. Reddy JS, Rao PR, Reddy MS. Wound healing effects of Heliotropium indicum, Plumbagozeylanicum and Acalypha indica in
rats. J Ethnopharmacol. 2002; 79(2):249-251.

10. Karnick CR. Pharmacopoeial standards of herbal plants. 1st ed. Sri Satguru Publications, Delhi, 1994, 179.~ 104 ~Journal of
Pharmacognosy and Phytochemistry

11. Murugesh K, Veerendra Y, Deepak Kumar D, Pinaki S, Bhim Chandra M, Tapan Kumar M. Antidiabetic, antioxidant and
antihyperlipidemic status of Heliotropium Zeylanicum extract on Streptozotocin induced diabetic rats. Biol Pharm Bull 2006;
29(11):2202-2205.

12.0luwatoyin Mansurat Shoge, Illeogbulam George Ndukwe, Joseph Amupitan. Phytochemical and antimicrobial studies on the
aerial parts of Heliotropium indicum Linn. Annals of Biological Research 2011; 2(2):129-136.

13. Dash KG, Abdullah SM. A Review on Heliotropium Indicum L. (Boraginaceae). International Journal of Pharmaceutical
Sciences and Research. 2013; 4(4):1253-1258.

14. Hussain K, Shahazad A, Zia-ul-Hussnain S. An ethnobotanical survey of important wild medicinal plants of Hattar district
Haripur, Pakistan. Ethnobot Leaflets 2008(1), 5, 2008.

15. Baquar SR. Medicinal and poisonous plants of Pakistan. Karachi, 1989.

16. Haider M, Zhong L. Ethno-medicinal Uses of Plants from District Bahawalpur, Pakistan. Curr Res J Biol Sci 6, 183-190, 2014.
17Dash KG, Abdullah SM. A Review on Heliotropium Indicum L. (Boraginaceae). International Journal of Pharmaceutical
Sciences and Research. 2013; 4(4):1253- 1258.

18. Kumar Pandi P, Ayyanar M, Ignacimuthu S. Medicinal plants used by Malasar tribes of Coimbatore district, Tamil Nadu. Indian
Journal of Traditional Knowledge.2007; 6(4):579 582.

[JRTI1805043 International Journal for Research Trends and Innovation (www.ijrti.org) 233



http://www.ijrti.org/

© 2018 IJRTI | Volume 3, Issue 5 | ISSN: 2456-3315

19. Das Kumar Ajit, Dutta KB, Sharma DG. Medicinal plants used by different tribes of Cachar district, Assam. Indian Journal of
Traditional Knowledge. 2008; 7(3):446-454.

20. Togola A, Diallo D, Dembélé S, Barsett H and Paulsen BS: Ethnopharmacological survey of different uses of seven medicinal
plants from Mali, (West Africa) in the regions Doila, Kolokani and Siby. J Ethnobiol Ethnomedicine 2005; 1(1): 7.

21. Asprey GF and Thornton P: Medicinal plants of Jamaica, Part-111. West Indian Med J 1955; 4(4): 69-82.

22.Quisumbing E: Medicinal Plants of Phillipines. Tech. Bull Phillipines, Dept. Agr. Nat resources, Manila, 16, Rep., 1951: 1.

23. Berhault J: Floore Illustree du Senegal. Govt. Senegal, Min Rural Development, Water and Forest Division, Dakar, Vol II,
1974: 110-114.

24. Coee FG and Anderson GJ: Ethnobotany of the Garifuna of Eastern Nicaragua, Econ Bot 1996; 50(1): 71-107.

25. Duke JA: Amazonia Ethnobotanical Dictionary. CRC Press, Boca Raton FL. Peru, 1994: 181.

26. Lin CC and Kan WS: Medicinal plants used for the treatment of hepatitis in Taiwan. Amer J Chinese Med 1990; 18(112): 35-
43.

27. Wiart C: Medicinal Plants of the Asia-Pacific: Drugs for the Future? 2006, World Scientific Publishing Co. Pte. Ltd., Singapore.
28.Heliotropium indicum L. Medicinal plants of Bangladesh. http://www.mpbd.info/plants/heliotropium-indicum.php. 15 August,
2015.

29.. Souza JSN. Pyrrolizidine alkaloids from Heliotropium indicum. J Braz. Chem. Soc. 2005; 16(6B):1410-1414.

30. Willaman JJ and Schubert BG: Alkaloid bearing plants and their contained alkaloids, ARS, USDA, Tech Bull 1234, Supt
Documents, Govt Print Off, Washington, 1961.

31. Pandey VB, Singh JP, Rao YV and Acharya SB: Isolation and pharmacological action of heliotrine, the major alkaloid of
Heliotropium indicum seeds. Planta Med. 1982; 45: 229-233.

32. Ogunbinu AO, Flamini G, Cioni PL, Adebayo MA and Ogunwande IA: Constituents of Cajanus cajan (L.) Millsp., Moringa
oleifera Lam., Heliotropium indicum L. and Bidens pilosa L. from Nigeria. Nat Prod Commun 2009; 4(4): 573-578.

33. Theeraphan Machan, John Korth, Boonsom Liawruangrath, Saisunee Liawruangrath, Stephen G. Pyne Composition and
antituberculosis activity of the volatile oil ofHeliotropium indicum Linn. growing in Phitsanulok, Thailand, Flavour and Fragrance
Journal, 2006, 21(2), 265-267.

34.Perdue JRRE: KB Cell culture. 1. Role in discovery of antitumor agents from higher plants. J Nat Prod 1982; 45(4): 418-426.
35. Ohnuma T, Sridhar KS, Ratner LH and Holland JF: Phase 1 study of indicine-N-oxide in patients with advanced cancer. Cancer
Treat Rep. 1982; 66(7): 1509-1515.

36. Cook BA, Sinnhuber JR, Thomas PJ, Olson TA, Silverman TA, Jones R, Whitehead VM and Ruymann FB: Hepatic failure
secondary to indicine N-oxide toxicity. A pediatric oncology group study. Cancer 1983; 52: 61-63.

37. Letendre L, Ludwig J, Perrault J, Smithson WA and Kovach JS: Hepatocellular toxicity during the treatment of refractory acute
leukemia with indicine N-oxide. Cancer 1984; 54: 1256-1259.

38. Winton EF and McCue PA: Indicine N-oxide in the treatment of refractory adult actute leukemia. Cancer Treatment Rep 1986;
70: 933-934.

39. Khan H, Khan MA, Gul F, Hussain S, Ashraf N. Anti-inflammatory activity of Heliotropium strigosum in animal models.
Toxicol Ind Health, 1-7, 2013.

40. Kalyan SB, Jasmin Sajni R, Karthik R, Raamamurthy J, Christina A, Sasikumar S. Anti-inflammatory and anti-nociceptive
activities of Heliotropium indicum Linn. in experimental animal models. Phamacologyonline 3, 438-45, 2007.

41. Reddy JS, Rao PR and Reddy MS: Wound healing effects of Heliotropium indicum, Plumbago zeylanicum and Acalypha indica
in rats. J Ethnopharmacol 2002; 79(2): 249-251.

42. Dash GK and Murthy PN: Studies on wound healing activity of Heliotropium indicum Linn. leaves on rats. ISRN Pharmacology
2011; 1-8.

43. Dodehe Y, Barthelemy A, Calixte B, Jean David N, Allico Joseph D and Nelly F: In vitro wound healing effect of n-butanol
fractions from H. indicum, Journal of Innovative Trends in Pharmaceutical Sciences 2011; 2 (1): 1-7.

44, Machan Theeraphan, Korth John, Liawruangrath Boonsom, Liawruangrath Saisunee, Pyne G. Stephen. Composition and
antituberculosis activity of the volatile oil of Heliotropium indicum Linn. Growing in Phitsanulok, Thailand. Flavour and Fragrance
Journal. 2006; 21(2):265-267.

45. Goyal Naveen, Sharma Kr Surendra. Bioactive phytoconstituents and plant extracts from genus Heliotropium, International
Journal of Green Pharmacy. 2014; 8(6):217-225.

46. Veda Vijaya T, Sasi Kumar S, Asokan BR, Sengottuvelu S, Jaikumar S. Anticataract activity of ethanolic extract of
Heliotropium Indicum leaves on galactose induced cataract in rats, International journal of pharmacology & toxicology. 2015;
5(1):18-20.

[JRTI1805043 International Journal for Research Trends and Innovation (www.ijrti.org) 234



http://www.ijrti.org/
http://www.mpbd.info/plants/heliotropium-indicum.php

