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Abstract: Swertia chirata Buch.-Ham. ex Wall. is one of the important herb widely explored
in the Unani system of medicine. The drug is very potent and efficacious with numerous
beneficiary therapeutic actions for treating various human diseases. The plant is originated
from Nepal and commonly occurs in the Himalayan region from Kashmir to Arunachal
at an altitude of 4 to 10 thousand feet. It has 2 to 4 feet of height and having a prominent
bitter taste. The parts of the plants are considered as rich sources of phytochemical
ingredients which might play a vital role in disease suppression and extensively exploited
in different traditional systems of medicines such as Unani, Ayurveda, and Siddha.
Phytochemical analysis of the plants revealed alkaloids, flavonoids, steroids, glycosides,
triterpenoids, saponins, xanthones, and ascorbic acid. The main chemical ingredients
include Swertiamarin, Amarogentin, Swechirin, Mangiferin, Sweroside, Gentianine,
Amaroswerin, Oleanolic acid, Swertanoone, and Ursolic acid. This drug is commonly
known as a bitter tonic in traditional system of medicine for the treatment of fever, loss of
appetite, digestive disorders, diabetes, jaundice, skin, and various other diseases. The main
emphasis in this review has been given on the evidence-based knowledge about Swertia
chirata from Unani perspective.

oI

TR: Wl ORI 99.-8W. e d. gaE [Afeer womedt o oage =9 "
@ WH ardl ggaydl Sdl-gfeal d 9@ uw g1 fafvm gHa A & gae @q as
Rl e fbarsl & Ay g9 9gd Wl ud guEeR g1 39 Ul B
Saft Aurd 9 g2 8 R MHHAR W 4 ¥ 10 IR Wie & Ham W H¥HR I
UM IF feuem & & H TlaT T AP Has 2 9 4 Bie @ AR @e
IS Hodl gidl ¢ 9 & Wit U B BRcHEed 9ual $ 99 Wid & ¥4
4 O Sl g, Wl I & gHd 4 uh Heayul et [y ged § SR gAr, sigde
IR frs SR fafim fufeeln ol uonfedt & omue w0 @ T © 9wd €
oY & BRHHed G ¥ Ihdegd, WaMRed, TR0, RGNy,
ergerUHIgSH, JUll, SiiiF 8iR Uwpilde RIS &1 Ual 9ar qel IREES sEgal d
WM ok ordlfcd s =ife §1 39 &dl &l HHdR R §ER, Y@ A vHl, arEd
fg@R, neydg, dliern, @ar ok o= [@ftm W & IuaR & fau uruRe ffda gsfa
H U5 Hod e & w9 H FE Ol ¢ 39 GEiel H g8 SR gl e |
W R & wR # wiem snaid 39 W fam g

1.5

© 2020, Asian Society of Pharmacognosy. All Rights Reserved.

50



ASIAN JOURNAL OF PHARMACOGNOSY

Asian J. Pharmacogn 4(2): 50-57

© 2020, Asian Society of Pharmacognosy. All Rights Reserved.
eISSN-0128-1119

Keywords: Swertia chirata, Unani drug, Disease, Ultra-Dilute, Phytochemical, Bitter.

INTRODUCTION

Swertia chirata Buch.-Ham. ex Wall. in the Unani system of medicine is known as
Chirayata. The plant has been used by Unani Physicians, as a single drug and in the compound,
formulations to treat various ailments like liver disorders, diabetes, bronchial infections, malaria,
and asthma and are reported to have a wide spectrum of pharmacological properties. It has its
medicinal importance since it plays a significant role in the treatment of various diseases. All the
parts of the plants at the fruiting stage having maximum content of metabolites are used in the
Unani system of Medicine. In India, it is known as Chiretta in Hindi and Bhunimba or Kirata
tikata in Sanskrit. The plant ranges from Bhutan to Kashmir in the region of Himalayas at the
heights of 1200 to 1500 meters '**#. Besides this, the plant is very well explored in the forests of
Nepal. Therefore, this Unani herb is also known as the Nepali Neem and has been introduced to
Europe in 1839. Chirayata grows up to the height of 1.5 meters and having erect stems " ¢. The
stem is orange-brown or purplish in color and contains large continuous yellowish pith. The leaves
of the plants are in opposite pairs which are about 10 cms in length and without stalks. Its root is
simple, tapering, stout and short, about 7-8 cm long and usually half an inch thick. The tiny flowers
are green-yellow in color. The fruits are small, one-celled capsule with a transparent yellowish
pericarp *7. The plant contains ophelic acid, sawertiamarine, mangeferin, amarogenitine and
glycoside chiratin, which are the product of hydrolysis8. The plant also contains tannin, resin, and
ash. S. chirata is a beneficial bitter taste tonic that is used as a laxative and appetizer. It improves
nutritional disorders and helps in maintaining the standard of the body. The herb is widely used
in relieving acidity, nausea, biliousness, and also broadly taken as a laxative, vermifuge, sedative,
and alterative’.

VERNACULAR NAMES "' 12

English: Chirata (Indian Gentian)
Hindi: Charayatah

Urdu: Chiarayata,

Sanskrit: Anaryatikta, Bhunimba, Chiratika, Ardhatika, varantaka,
Arabic: Qasabuzzarirah

Persian: Nenilawandi, Qasabuzzarirah
Panjabi: Charaita

Bengali: Chireta

Burma: Sekhagi

Marathi: Chirayita

Tamil: Nilavembu, Shirattakuchi
Telugu: Nilavembu

Kannada: Nilavebu

Malayalam: Nilaveppa

Gujarati: Chirayata

Nepal: Cherata

Deccan: Charayatah
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TAXONOMICAL CLASSIFICATION ' 141516

Kingdom: Plantae
Phylum: Tracheophyta
Class: Magnoliopsida
Order: Gentianales
Family: Gentianaceae
Genus: Swertia
Species: chirata
Scientific name: Swertia chirata

Occurrence and distribution: The plant reproduced through the sexually grown structure; seed
which shed off in the months of October and November. Seeds are small and the plant is grown
through the nursery via seedling transplantation. Forty species of Swertia have been reported in
India '°'7 of them, Swertia chirata has its importance in the medical industry. The plant is a
critically endangered medicinal herb that ranges from Kashmir to Bhutan in sub-temperate regions
of the Himalayas at an altitude of 1200 and 2100 m "8 on the moist and shady places19.

Description:

Macroscopic: Mostly all parts of the plant are excessively used in the therapeutic studies. The plant
has special a type of yellowish color in a fresh drug sample. The stem is smooth, yellowish-brown
to purplish in color with a height of Im and 6 mm in diameter. The lower part is cylindrical
whereas the upper part is somewhat quadrilateral in shape. The leaves are broad at the base,
cauline, opposite, smooth on both surface and tapered at the apex. The inflorescence is a large
leafy panicle of a solitary-axillary cluster of 3-5 flowers. The flowers are hermaphrodite,
tetramerous, and yellow-green outside and purple inside. The thalamus consists of the oval-shaped
ovary with two carpels. Fruit an ovoid capsule. The plant produces a large number of globose,
brownish, and minute seeds °.

Microscopic: The outermost layer epidermis is covered with a thick layer of the cuticle which is
more prominent on the upper surface. The cells of the upper epidermis are larger than the lower
epidermis and have straight walls. Inner to this is undifferentiated mesophyll cells containing
chloroplast and in the center vascular tissues are present. Stomata are of the cruciferous type and
found only on the lower surface. The transverse section of the stem shows a single layer of the
epidermis, externally covered with a thick-layer cuticle. Below this, cortical cells having
parenchymatous nature are present. Inner to this, distinct endodermis is present. In cortical cells
needle-shaped crystals and dark brown resin with oil droplets present. The transverse section of
the root shows less developed periderm. Cortex is parenchymatous and made up of thin-walled
homogenous and polyhedral cells. Secondary phloem consists of radial rays of polyhedral cells
having phloem rays, sieve elements, and phloem parenchyma. Secondary xylem is solid and
present in the center. Winged petiole having V shape with three prominent ridges presents on the
lower surface °.

Part used: The whole plant is used medicinally * 5.
Temperament:

HOtZ Dry 21,5,20,21
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ACTIONS
Sr. no. Unani Action English Equivalent References
1. Muhallil-e-Waram Anti-Inflammatory 1,2,3,5,7
2. Mulattif Demulscent 1,2,3,5,7,21
3. Qabiz Anti-diarrhoeal 1,2,3,5,7
4, Mujaffif Desiccant 1,2,3,5,7,21
5. Mugawwi-e-Qalb Heart tonic 1,2,3,5,7,21
6. Mugawwi-e-Jigar Liver tonic 1,2,4,5,7
7. Jali Detergent 1,21
8. Musaffi-e-Dam Blood Purifier 1,2,3,7
9. Mugawwi-e-Basar Eye Tonic 1,2,7,21
10. Mulayyan Laxative 1,21
11. Dafa-e-Humma Antipyretic 1,2,3,7
12. Huma-e-Muzmina Chronic fever 1,2,3,7
13. Qatil-e-Deedan-e-Ama Anthelmintic 1,3,5
14. Hazim Digestive 1,2,3,5
15. Kasir-e-Riyah Carminative 1,21
16. Mushtahi Appetizing 1,2,3,5,7,21
17. Isqati Abortificiant 1,21
18. Mudirr-e-Boul Diuretic 1,21
19. Mudirr-e-Haiz Emmenagogue 21
20. Mulayyin Laxative 21
21. Mugawwi-e-Me‘da Stomachic 21
THERAPEUTIC USES
Sr. no. Unani Therapeutic Use English Equivalent References
1. Istisqa Ascites 1,7
2. Juzam Leprosy 14,7
3. 1ltihab Inflammations 1,2
4, Usr-ul-Baul Dysuria 1,7
5. Tagqteer-ul-Boul Dribbling of urine 7
6. Irg-un-Nisa Sciatica 1,5,7
7. Zeequnnafas Asthma 1,4
8. Sual-e-had Bronchitis 1,5
9. Junoon Insanity 1
10. Salas-ul-Boul Incontinence of urine 1,21
11. Waram-e-Reham Uteritis 1,21
12. Amraz-e-Jild Skin diseases 1,3,7
13. Khushunat-e-Jild Dryness of skin 1,2,5,7
14. Hikka Itching 1,2,5
15. Zo f-e-Ishteha Anorexia 7,21
16. Su’-e-Hazm Dyspepsia 421
17. Zof-e-Hazm Poor digestion 4,7
18. Sarsam Meningitis 2,7
19. Humma Ajamiya Malarial fever 1,5
20. Salsul Baul Incontinence of Urine 1
21. It cures Safrawiyat Biliousness 5
22. Qurooh Ulcers 2,21
23. Sailan-urReham Leucorrhoea 8
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| 24. | Deedan-e-Ama | Intestinal worms | 4
CORROCTIVES
Sr. no. Unani name of Drug English Name References
1 Asl-us-soos Glycyrrhiza glabra L. 1
2. Anisoon Pimpinella anisum L. 1,7
3 Mastagi Pistacia lentiscus L. 1,7
SUBSTITUTES
Sr. no. Unani name of Drug English Name References
1 Sandal Santalum album L. 1
2. Zafran Crocus sativus L. 1
3 Saleekha Cinnamomum cassia (L.) J. Presl. | 1
4 Masoor Lens culinaris Medicus 1,7
DOSAGE
Sr. No. Dose (g) References
1. 4-7g 1,2,7,20
5g 3
IMPORTANT FORMULATIONS
Sr. No. Formulation Reference
1. Majoon Musaffi-e-Khoon 22
2. Arg-e-Chirata 23
3. Jawarish Jalinoos 23
4. Zimad-e-Khanazeer 24
5. Arg-e-Juzam 24

Phytochemistry: The large number of biological activities of S. chirata are associated to the presence
of a various group of phytoconstituents related to different classes such as xanthones and their
derivatives, lignans, alkaloids, flavonoids, terpenoids, iridoids, secoiridoids, and various other
compounds such as chiratin, ophelic acid, palmitic acid, oleic acid, and stearic acid ¢ The plant
also contains some other important bioactive constituents such as amarogentin, swertiamarin,
mangiferin, swerchirin, sweroside, amaroswerin, and gentiopicrin having pharmacological
efficacy '6.

Pharmacology: Anti-Inflammatory: The plant is the rich source of Mangiferin, Swertanone,
Oleanolic acid, Chiratol, B-Amyrin, and Xanthones, which hampers the inflammation %’.

Hepato-protective: This plant has biologically active compounds like Swertiamarin, Swerchirin,
Sweroside, and Syringaresinol which act as one of the important factors for the suppression of the
hepatic disease. The aqueous extracts of the plant also have the potential against the liver
disorders®. Similar findings for the in-vivo hepatoprotective property have been claimed by
Balasundari et al.?.

Anti-Diabetic: Different studies have been successfully performed to treat diabetes with S.
chirata extract. Presence of different active phytoconstituents such as Mangiferin, Swertiamarin,
Amarogentin, Swerchirin, Isobellidifolin, and Bellidifolin in the plant extract is the main cause
Anti-Diabetic effect 1627,
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Anti-carcinogenic: Aleem et al. observed that the Mangiferin, Swertiamarin, Oleanolic acid, and
Amarogentin are the active compounds responsible for the anti-carcinogenic property '¢. It has
also been observed by various scientists that S. ckirata has anti-carcinogenic properties. Banerjee et
al. in his study suggested that the plant is rich in xanthones which is one of the main components
for the anti-carcinogenic agent %31,

Anti-viral: It has been observed by Verma et al. that S. chirata plant extract at 1:64 dilutions
inhibited (70%) HSV-1 plaque formation and even in 24 hours PID showed a significant reduction
of positive fluorescent. Complete inhibition was observed at a concentration of 0.1 mg/ml
compared with controls. In this preliminary study, the plant extract of S. chirata showed antiviral
properties against Herpes simplex virus type-1*. Khan et al.demonstrated a similar observation
against Herpes simplex virus type-1%°.

Antimicrobial: Swertia chirata contains Swertiamarin, 3-Amyrin, Sweroside and Oleanolic
acid which act as a promoter for the antimicrobial property '*?7. In an in vitro study, Awasthi et al
evaluate that the plant extract showed a remarkable inhibitory effect against various gram-positive
and gram-negative bacteria, whereas moderate inhibitory effect against various tested fungi34.
Besides this, Bhargava et al also examined the role of aqueous extract of plant against the Gram-
negative-and Gram-positive bacteria, K. pneumoniae, E. coli and S. aureus respectively®.

Anthelmintic:  Isolated compounds Amarogeentin, amaroswerin, sweroside
form S. chirata are responsible for Anthelmintic property36. Similar observation against the
microbes was expressed by Medda et al.’. While Igbal et al. observed a significant effect in the
reduction in egg per gram of feces in the iz vivo study and anthelmintic effect of the methanolic
extracts in the in vitro study>®.

Anti-Malarial: Benerjee et al. evaluate the role of Xanthones isolated from S.
chirata against the deadly and disastrous malarial disease®’. Similar findings for the antimalarial
activity were reported by Ravishankar et al.40. Bhat et al. also revealed that the aqueous and
organic solvent extracts from S. chirata have a significant inhibitory effect on P. falciparum under in
vitro conditions®*.

Miscellaneous effects: The plant has also been reported to have Anti-hepatitis B virus, CNS
depressant, Antipyretic, Antileishmanial’’, Antioxidant, wound-healing, as well as
Gastroprotective effect 2.

Clinical Trial: Gundeti et al. conducted a pilot study on AYUSH 64, a polyherbal
Ayurvedic compound drug on influenza. The drug comprises of various ingredients viz., Alstonia
scholaris, Picrorhiza kurroa, Swertia chirata and Caesalpinia crista. The findings of the study suggested
that the oral administration of AYUSH-64 encouraged to improve the ILI symptoms with a low
dose of usage of acetaminophen and antihistaminic. Additionally, no side effect was observed and
the drug was found safe on hematology and biochemical parameters .

CONCLUSION

This plant is the reservoir of various active phytoconstituents. These are the main cause to
explore different pharmacological properties against various ailments. In the Unani system of
medicine, the plant is explored in the form of tonic and used as a potent blood purifier. The finding
of the study revealed that the Swertia chirata manifests an advantageous role in the medication of
various common deadly disorders prevailing in India. Further research needed to be done on the
characterization, identification of novel, natural bioactive molecules, mechanism of action, and
efficacy should be tested against other deadly diseases.

55



ASIAN JOURNAL OF PHARMACOGNOSY

Asian J. Pharmacogn 4(2): 50-57

© 2020, Asian Society of Pharmacognosy. All Rights Reserved.
eISSN-0128-1119

DECLARATION OF CONFLICT OF INTEREST
We have no conflict of interest to declare

REFERENCES

1.Rampuri AHK. Khazaynul Advia, Idara Kitab-ul-Shifa Dariya Ganj New Delhi 110002, pp 595-596.
2.Kabiruddin H.(YNM) Makhzan Ul Mufredat (Khawas-ul-Advia), Aijaz Publishing House Dariya Ganj New
Delhil 10002, pp-233-234.
3.Ali HSS. Unani Advia Mufarada, Qaumi Council Baraye Farogh Urdu Zaban New Delhi, Lahoti Print Ads Jama
Masjid Delhi-2004: 129-130.
4.Sabita S, Lal JM, Kumar SD, AmritaB. A review on Swertia chirayita (Roxb. Ex flem.) Karsten: comparative analysis
of Ayurvedic pharmacology, experimental and clinical studies, International Research Journal of Pharmacy, 2019; 10
.
5.Kabir AAH. Review on Swertia Chirata As traditional uses to its pyhtochemistry and pharmacological activity, Journal
of Drug Delivery & Therapeutics. 2018; 8(5):73-78.
6.Sampath KP, Bhowmik D, Biswajit C, Chandira M. Swertia chirata: A traditional herb and its medicinal uses, Journal
of Chemical and Pharmaceutical Research, 2010, 2(1): 262-266.
7.Hakeem HMA. Bustan Ul Mufredat, Idara Kitab-ul-Shifa Dariya Ganj New Delhi 2002: 230-231.
8.Shakya AR. Medicinal plants: Future source of new drugs, International Journal of Herbal Medicine 2016; 4(4): 59-
64.
9.Rafe MR. A review of five traditionally used anti-diabetic plants of Bangladesh and their pharmacological Activities,
Asian Pacific Journal of Tropical Medicine 2017; 10 (10): 933-939.
10.Kirtiker KB. Indian Medicinal Plants (2 ed., Vol. 3). Dehradun: International Book Distributors, Rajpur road,
Dehradun, India. 1996; 2(3):1664-66
11.Anonymous, The Unani Pharmacopoeia of India, CCRUM, Department of AYUSH Ministry of Health & Family
Welfare, Government of India Rakmo Press New Delhi - 110 020, 2007.
12.Nadkarni AK.Indian Materia Medica. Bombay: Bombay Popular Prakashan 1989: 1184-1185
13.Singh RL, Singh P, Agarwal A. Chemical constituents and bio-pharmacological activities of Swertia chirata: A review,
Natural Products an Indian Journal 2012; 8(6):238-247.
14.Kumar N, Chaubey S, Yadav C, Singh R. Review on Swertia chirata Buch.-Ham. Ex wall: A Bitter Herb W.S.R To
its phytochemistry and biological activity, International Ayurvedic Medical Journal 2017;5(9): 3413-3419.
15.Chopra RN. Glossary of Indian Medicinal Plants. New Delhi: Council of Scientific and Industrial Research 1956:237
16.Kumar V, Staden JV. A Review of Swertia chirayita (Gentianaceae) as a Traditional Medicinal Plant, Frontiers in
Pharmacology 2016; 6: 1-14.
17.Clarke CB. Verbenaceae, inThe Flora of British India, Vol. IV, ed Hooker J. D. (London:
L. Reeve and Co;) 1885:560-604.
18.Bentley R, Trimen H. Medicinal Plants (Bentley, R. and Trimen, H., Eds.). J and A
Churchill, London, 1880: 183
19.Gaur RD 1999.Flora of the District Garhwal, North West Himalaya (with Ethnobotanical
Notes). Srinagar: Transmedia.
20.0bydul Hoq MD. Medicinal importance of  Swertia  chirayita in  Unani  system  of
medicine, International Journal of Unani and Integrative Medicine 2018; 2(2): 47-51.
21.Ahmad W, Hasan A, Abdullah A, Tarannum T. Chiraita and its Traditional uses in Unani Medicine: A Review,
Ind. J. Unani M. 2009; 2(2): 13-18.
22.Anonymous, The Unani Pharmacopoeia Of India, CCRUM, Department of AYUSH Ministry of Health & Family
Welfare, Government of India, Rakmo Press New Delhi - 110 020, 2009, II(I) : 82.
23.Anonymous, The Unani Pharmacopoeia Of India, Pharmacopoeia Commission For Indian Medicine &
Homoeopathy Ghaziabad, Ministry of AYUSH, Government of India, 2016, II(III):3 & 63.
24.Anonymous. National Formulary of Unani Medicine. Vol. I 1** Reprint Edn. Department of AYUSH, Ministry of
Health & Family Welfare, Govt. of India, New Delhi, 2006: 31, 216-217.
25.Pant N, Jain DC, Bhakuni RS. Phytochemicals from genus Swertia and their biological
activities. Indian J. Chem. 2000;39:565-586.
26.Patil K, Dhande S, Kadam V. Therapeutic Swertia chirata-an overview. Res. J.
Pharmacogn. Phytochem 2013: (5): 199-207
27.Sankar ASS, Sugathan NV, Mohan M. A Review on synergistic and hormetic action of swertia chirata from
homoeopathic perspective, TJPRC: International Journal of AYUSH Medicine & Research 2017; 2(1):1-6.
28.Singh HB, Prasad P, Rai LK. Folk medicinal plants in the Sikkim Himalayas of India. Asian Folk Stud 2002; 61:
295-310.
29.Balasundari P, Singh SK, Kavimani S. Free radical scavenging of xanthones from Swertia chirata Buchham and tumor
cell growth inhibition. Main Group Chem 2005; 4(3): 177-185.

56



ASIAN JOURNAL OF PHARMACOGNOSY

Asian J. Pharmacogn 4(2): 50-57

© 2020, Asian Society of Pharmacognosy. All Rights Reserved.
eISSN-0128-1119

30.Saha P, Mandal S, Das A, Das PC, Das S. Evaluation of the anti-carcinogenic activity of Swertia chirata Buch. Ham,
an Indian medicinal plant, on DMBA-induced mouse skin carcinogenesis model. Phytotherapy Research: An
International Journal Devoted to Pharmacological and Toxicological Evaluation of Natural Product Derivatives, 2004;
18(5):373-378.

31.Banerjee S, Sur TK, Mandal SU, Das PC, Sikdar SR. Assessment of the anti-inflammatory effects of Swertia chirata
in acute and chronic experimental models in male albino rats. Indian J Pharmacol 2000; 32(1): 21-24.

32.Verma H, Patil PR,.Kolhapure RM, Gopalkrishna V. Antiviral activity of the Indian medicinal plant extract, Swertia
chirata against herpes simplex viruses: A study by in-vitro and molecular approach Ind.J.Med.Microbiol 2008; 26: 322-
326 ().

33.Khan MT, Ather A, Thompson KD, Gambari R. Extracts and molecules from medicinal plants against herpes
simplex viruses. Antiviral Res 2005; 67: 107-119

34.Awasthi AK. Bisht GS, Anroop B. In vitro antimicrobial activity of Swertia chirata, Indian J Nat Prod 2005;21(2): 27-
29.

35.Bhargava S, Soni M, Payghan S, Toppo E, Gour P, Garg R. Evaluation of antibacterial activity of aqueous extract
of Swertia chirata, Buch. Ham. Root, Int J Green Pharm 2007; 1 (2): 51-52.

36.Arora M, Sahni YP, Gautam V, Singh A. Evaluation of in vivo anthelmintic efficacy of Swertia chirata (chirayata)
against gastrointestinal nematodiasis in goats; Journal of Drug Research in Ayurveda and Siddha 2009; 30 (1-2) :1- 8;
37.Medda S, Mukhopadhyay S, Basu MK. Evaluation of the in vivo activity of and toxicity of amarogentin, an
antileishmanial agent, in both liposomal and niosomal forms. J. Anti Micro Chemother 1999; 44; 791-794.

38.Jgbal Z. Lateef L. Khan MN. Jabbar A. Akhtar MS. Anthelmintic activity of Swertia chirata against gastrointestinal
nematodes of sheep, Fitoterapia 2006; 77(6): 463-465.

39.Banerjee S, Sur TK, Mandal S, Das PC, Sikdar S. Assessment of the anti-inflammatory effect of Swertia chirata in
acute and chronic experimental models in male albino rats. Indian J Pharmaco. 2000; 32:21.

40.Ravishankar B, Shukla VJ. Indian system of medicine: a brief profile. Afr J Tradit Complementary Altern Med
2007;4(3):319-37

41.Bhat GP, Surolia N. In vitro antimalarial activity of extracts of three plants used in the traditional medicine of
India.Am.J.Trop.Med.Hyg 2001; 65, 304-308.

42 Rafatullah S, Tariq M, Mossa JS, Al-Yahya MA, AlSaid MS, Ageel AM. Protective
effect of Swertia chirata against indomethacin and other ulcerogenic agent-induced gastric ulcers. Drugs under
experimental and clinical research. 1993; 19(2):69-73.

43 Manohar SG, Laxman WB, Pallavi SM, Sanjay M, Ashita S, Sharma R, Mata S, Rana R, Singhal R, Vyas N,
Khanduri S, Sharma BS, Srikanth N, Dhiman KS. AYUSH 64, a polyherbal ayurvedic formulation in influenza like
illness: results of a pilot study, J. Ayu. Int. Med 2020; 1-18.

57



