
Kadam et al.                                                                        World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 14, Issue 23, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

1864 

 
 

 

A REVIEW ON ANTIFUNGAL SYNTHETIC DRUGS AND HERBAL 

PLANT 

 

Kalyani Balaji Kadam*, Prof. N. H. Kodag, Dr. Sanjay K. Bais 

 

Fabtech College of Pharmacy, Sangola. 

 

ABSTRACT 

Fungi can infect the skin, nails, hair, mucous membranes, and 

bloodstream. This condition is known as mycosis. These days, 

the majority of fungal infections, like candidiasis, can vary from 

a superficial infection of the mucous membrane to potentially 

fatal systemic mycoses. More than 3 million people die from 

fungal infections each year. This high figure illustrates how 

difficult it is to treat these illnesses globally. The effective 

treatment of fungal diseases has been greatly aided by the 

recent development of novel antimycotic agent. Antifungal 

drug such as(Ketoconazole, Fluconazole, and Itraconazole), 

fluoropyrimidine (Flu cytosine), and polyene antibiotics 

(Amphotericin B).Antifungals destroy or stop the growth of In 

order to effectively and completely cure a variety of fungal 

infections, Ayurveda offers a combination of internal and 

external medications and therapies. In addition to causing a  

variety of symptoms and illnesses, fungi can impact different body parts. Ayurveda 

recommends a different course of action for every kind of infection. To treat fungal 

infections, antifungal drugs are used. They can stop fungi from growing or directly kill them. 

Ayurveda uses a lot of unrefined medications to treat fungus infections and other illnesses. 

Certain medicinal plants, like guava, garlic ginger, neem, and holy basil, are used to treat 

fungal infections. 

 

KEYWORD: Mycosis or Fungal infection, Antifungal agent, candidiasis, Ayurveda, 

Medicinal plant. 
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INTRODUCTION 

Pharmaceutical fungicides or fungistatic known as antifungal medication. An antifungal 

medication that reduces host toxicity while specifically removing fungal infections.
[1]

 Most 

cases of bloodstream infections caused by Candida spp. are linked to surgery, haematological 

malignancies, solid tumors, or intensive care units.
[2]

 

 

Pathophysiology of fungal infection 

Most fungi don’t harm healthy people, but in those with weak immunity or damaged tissues, 

they can invade and cause disease. Therefore, serious fungal infections are usually 

opportunistic infections.
[3,4] 

Genetic differences in immune response may affect susceptibility 

to fungal infections, but the main risk factor remains severe immune system damage. Patients 

receiving treatment for blood cancers often lose natural defences, making them highly prone 

to invasive fungal infections. 

 

Factors that encourage invasion 

 Granulocytopenia 

 Reduced immunity of cells 

-viruses, such as cytomegalovirus Corticosteroids, cyclosporine 

-purine antagonists, cytotoxic medications (cyclophosphamide), 

 Damage to the mucosal barrier 

 Unsanitary conditions 

 Genetic susceptibility 

 Utilizing antimicrobials and adjusting a patient’s microbiological environment 

 Patients who have co-morbidity are getting older. 

 H2 receptor antagonist usage 

 Central venous lines 

 Current surgery on the gastrointestinal tract 

 

The majority of mycosis is caused by ingestion or inhalation of the environment. Candida, 

normally present in the mouth and gut. A immunosuppressed person, especially those 

on chemotherapy, it can enter the bloodstream (candidemia). Antibiotics disrupt normal flora, 

causing Candida overgrowth, and the gut is now seen as a major source of systemic Candida 

infections.
[5,6] 
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A) Synthetic Drug as a Antifungal Agent 

1. Amphotericin 

Amphotericin B is an antifungal medication used to prevent mycosis.
[7]

 It is typically 

given intravenously
[8]

 It is combined with flucytosine to treat certain infections.
[9]

 

 

MOA 

 

Fig 1: Mechanism of Amphotericin B. 

 

Amphotericin B 

 

Ergosterol in fungal cell membrane 

 

Forms pores in cell membrane 

 
Cell contents leak out 

 
Cell death 
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Side Effect 

 Electrolyte imbalance 

 Cardiovascular issue 

 Liver function changes 

 Anemia
[10,11]

 

 

Uses 

1. The recommended drug for potentially lethal systemic mycoses such as cryptococcal 

meningitis and histoplasmosis 

2. Specifically, mucormycosis associated with diabetic ketoacidosis and post-

COVID mucormycosis are treated with liposomal amphotericin B.
[12]

 

 

2. Ketoconazole 

It comes in oral and topical forms. Because of hepatotoxicity, oral use is now restricted.
[13]

 

When applied topically, it treats fungal skin infections like cutaneous candidiasis, and 

dandruff.
[14]

 

 

MOA 

 

Fig. 2: Mechanism of Ketoconazole. 

 

Side Effect 

 gynecomastia 

 loss of hair 
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 menstrual irregularities 

 urticaria. 

 abdominal pain, 

 dry mouth, 

 Hepatotoxicity
[15]

 

 

Uses 

1. Topical applications of ketoconazole include ringworm, athlete's foot, and candidiasis.
[16]

 

2. Another systemic medication, ketoconazole, is authorized to treat prostate 

cancer, chromomycosis, Cushing syndrome and blastomycosis.
[17,18]

 

 

3. Fluconazole 

It can be administered intravenously or orally.
[19] 

The indications include treating 

oropharyngeal, esophageal infection . Fluconazole can also be used to treat HIV infection.
[20]

 

 

MOA 

 

Fig 3: Mechanism of Fluconazole 

 

Side Effect 

 Mild headaches 

 Dizziness
[21]
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 anorexia 

 abdominal pain 

 Hepatotoxicity 

 

Uses 

1. fluconazole is used to treat candidal infections and cryptococcosis in the US
.[22]

 

2. Fluconazole as a second-line medication to treat a central nervous system fungal 

infection. 

3. Preventing Candida infections in individuals with compromised immune systems, 

including those who have advanced HIV infections and premature babies.
[23]

 

 

4. Econazole 

Econazole used as antifungal agent. Fungal cytochrome P450 enzyme lanosterol 14-α-

demethylase is being inhibited. Stops the production of ergosterol in the fungal cell 

membrane.
[24]

 

 

MOA 

 

Fig 4: Mechanism of Econazole. 

 

Lanosterol 14-α-demethylase, is inhibited by antifungal substances in a non-competitive 

manner. The fungal cell membrane becomes unstable as a result of this action, which causes 

cell lysis, cell death, and content leakage.
[25]
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Side Effect 

 burning, 

 Itching, 

 redness (erythema)
[26]

 

 Hepatotoxicity 

 

Uses 

1. Econazole is applied topically to treat skin infections like jock itch, ringworm, 

pityriasis versicolor, athlete’s foot, and tinea.
[27]

 

2. It is well known that econazole binds to tubulin and prevents it from polymerizing.
[28]

 

 

5. Terbinafine 

Terbinafine is a synthetic allylamine antifungal that is applied topically and taken orally. One 

of the most widely used medications for onychomycosis and tinea infections, it is very 

effective against dermatophytes. It is sold under a number of brand names, such as 

Lamisil.
[29] 

It is applied topically as an ointment or cream, or it can be taken orally.
[30]

 

 

MOA 

 

Fig. 5: Mechanism of Terbinafine. 

 

Terbinafine is one example of an allylamine that inhibits the rate-limiting enzyme squalene 

epoxidase, which is in charge of producing the precursors to ergosterol. The loss of cell 

membrane integrity is the mechanism of action of this kind of medication.
[31]
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Side Effect 

 nausea, diarrhoea, 

 headache, anxiety 

 cough, Depression 

 liver problem 

 Allergic Reaction
[32]

 

 

Use 

1. It also effective for scalp fungal infection 

2. Terbinafine is approved for both topical and systemic (oral) use
[33]

 

 

Table 1: Classification of Antifungal agent. 

Class of Drug MOA of Drug Example 

Allylamine 
Allylamine inhibits the squalene epoxidase enzyme, which prevents 

the synthesis of ergosterol 
Terbinafine 

Antimetabolite 

The antimetabolite stops fungal DNA synthesis by using 5-

fluorodeoxy-uridine monophosphate to block thymidylate synthetase, 

and it stops fungal protein synthesis by substituting 5 fluorouracil for 

uracil in fungal RNA 

Flucytosine 

Azole 

Inhibition of the 14a- demethylase enzyme of cytochrome P450. This 

enzyme is part of the pathway for sterol biosynthesis, which converts 

lanosterol to ergosterol. 

Fluconazole 

Ketoconazole 

Polyene 

When this binding occurs, the membrane depolarizes and pores form, 

increasing permeability to monovalent and divalent cations as well as 

proteins and ultimately leading to cell death. 

Amphotericin B 

 

B) Herbal Plant as a Antifungal Agent 

1. Neem 

 

Fig 6: Neem. 
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One important active ingredient in neem, azadirachtin, has evidence.
[34] 

Fungal cell 

membranes contain ergosterol, a sterol that is essential for preserving the fluidity and 

integrity of the membrane.
[35] 

Organoleptic character: The leaves are 20–37 cm long and 

lanceolate with a serrated shape. 

 Pseudonym: Holy tree 

 Natural Source : Neem consist fresh or dried leaves of melia azedarach. L, which belongs 

to the Meliaceae family. 

 Chemical constituent: Neem's active ingredients include nimbosterol, mellacin  

 

Uses 

1. Nimbin, nimbidine, and neem oil are effective against fungus. 

2. Additionally, it has insecticidal and antiseptic properties. 

3. It treats AIDS and has antiviral and antifertility qualities. 

 

2. Holy Basil 

 

Fig 7: Holy Basil. 

 

It is reddish-black in color, and the flowers are purplish. Hinduism places a high value on its 

antimicrobial and antioxidant qualities, which may help lower blood sugar and cholesterol, 

protect against toxins, and reduce stress. The leaves are typically drunk as tea or juice, which 

is added to food, and the roots and seeds are used for a number of therapeutic uses. 

 pseudonym: Krishna Tulsi 

 Natural Source: It is obtained leaves of Ocimum tenuiflorum of family Lamiaceae 

 Chemical constituent : 20% eugenol methyl ether, 3% carvacrol, and 70% eugenol are also 

present. Additional components include caryophylline, fixed oil, tannin, saponin, and 

traces of alkaloids. 
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Uses: 

1. The antifungal activity of Ocimum Sanctum leaves against clinically isolated dermatophytes 

was 200 µg/mL. 

2. Insecticidal, antiviral, antitussive, and antibacterial properties are also employed.
[36]

 

 

3. Garlic 

 

Fig. 8: Garlic. 

 

For centuries, traditional medicine has used garlic, which has a strong aroma and a unique 

flavour, for a number of health reasons. Allicin, the main bioactive ingredient in garlic that 

gives it its strong antifungal action against filamentous fungi and yeast, is one of the many 

organosulfur compounds that give it its therapeutic qualities.
[37]

 By interfering with the 

synthesis of ergosterol, allicin modifies the structure and function of the fungal membrane, 

ultimately compromising the integrity of the cell membrane and leading to cell death.
[38]

 

 Synonyms: Allium sativum 

 Biological source : Garlic is the ripe bulb of the plant Allium sativum, belonging to the 

family liliaceae 

 Chemical Constituent :It has 6.36% protein, 0.5% fat, 33.06% Uses : 

1. Garlic’s ajoene compound has anti-tumoral, anti-fungal, antithrombotic, and antiparasitic 

properties. 

2. Ajoene’s recently discovered antifungal property is the subject of this study, along 

with its possible applications in the treatment of various fungal infections.
[39]
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4. Ginger 

 

Fig. 9: Ginger. 

 

For more than 200 years, Traditional Chinese Medicine has utilized ginger (Zingiber 

officinale) as a spice and medicine. The results obtained point to the potential of ginger 

extract as a food and pharmaceutical industry additive.
[40] 

There are several components in 

ginger that have antifungal and therapeutic properties.
[41] 

 Pseudonyms: Shunti 

 Chemical constituent :It contains 1 to 2% volatile oil, zingiberene  

 

Uses 

1. Traditionally, ringworm patches are treated with ginger paste or decoction. 

2. Ginger is a naturally occurring antifungal agent that works against a variety of harmful 

fungi and is beneficial for food preservation, oral infections and skin infections.
[42]

 

 

5. Guava 

 

Fig. 10: Guava. 
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 Pseudonym: yellow guava, or lemon guava. 

 Natural Source: guava is the tropical plant Psidium pomiferum. 

 Chemical constituent: The leaves are rich in rutin, naringenin, epicathechin, gallic acid, 

isoflavonoids. Carotenoids and ascorbic acid are abundant in the pulp. Quercetin is 

present in the fruit. 

 

Uses 

1. Secondary metabolites in Psidium guajava have demonstrated antifungal activity. The 

fractions prevented Candida spp. from growing as fungi. 

2. Inflammation, diabetes, high blood pressure, dental cavities, wounds, pain, fever, 

diarrhoea, rheumatism, lung conditions, and ulcers are among its uses.
[43]

 

 

CONCLUSION 

A major global health concern, fungal infections, also referred to as mycoses, have a high rate 

of morbidity and mortality. In order to treat these infections, antifungal medications are 

essential because they either prevent fungal growth or eradicate the infection. Amphotericin 

B, ketoconazole, fluconazole, econazole, and terbinafine are examples of synthetic antifungal 

drugs that are very helpful in treating superficial and systemic mycoses because they target 

ergosterol synthesis or cell membrane integrity. On the other hand, continuous use of them can 

lead to adverse effects and resistance issues. Herbal remedies are now a good alternative 

because of their accessibility, safety, and abundance of bioactive ingredients. Important 

antifungal activity is exhibited by medicinal plants such as guava (Psidium guajava), ginger 

(Zingiber officinale), garlic (Allium sativum), holy basil (Ocimum sanctum), and neem 

(Azadirachta indica) through mechanisms such as inhibition of ergosterol synthesis, 

disruption of cell membranes, and interference with fungal enzyme systems. 

 

An efficient, all-encompassing method of treating fungal infections can be achieved by 

combining the advantages of contemporary antifungal treatment with Ayurvedic herbal 

remedies. The development of safer, more effective antifungal agents with fewer side effects 

and a lower potential for resistance may result from further research into the bioactive 

ingredients and mechanisms of medicinal plants. 

 

REFERENCES 

1. Shirsat SP, Tambe KP, Dhakad GG, Patil PA, Jain RS. Review on antifungal agents. Res 

J Pharmacology Pharmacodynamics., 2021; 13(4): 147-150. doi:10.52711/2321-



Kadam et al.                                                                        World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 14, Issue 23, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

1876 

5836.2021.00028. 

2. Tortorano AM, Kibbler C, Peman J, Bernhardt H, Klingspor L, Grillot R. Candidaemia in 

Europe: epidemiology and resistance. International journal Antimicrobial Agents, 2006; 

27: 359- 366. 

3. Carvalho A, Pasqualotto AC, Pitzurra L, Romani L, Denning DW, Rodrigues F. 

Polymorphisms in toll-like receptor genes and susceptibility to pulmonary aspergillosis. J 

Infect Dis., 2008; 197: 618–21. Doi: 10.1086/526500. 

4. Bochud PY, Chien JW, Marr KA, Leisenring WM, Upton A, Janer M, Rodrigues SD, Li 

S, Hansen JA, Zhao LP, Aderem A, Boeckh M. Toll-like receptor 4 polymorphisms and 

aspergillosis in stem-cell transplantation. National Journal Med., 2008; 359: 1766-1777. 

5. Bow EJ, Loewen R, Cheang MS, Shore TB, Rubinger M, Schachter B. Cytotoxic 

therapy- induced D-xylose malabsorption and invasive infection during remission-

induction therapy for acute myeloid leukaemia in adults. J Clin Oncol., 1997; 15:      

2254-2261. doi:10.1200/JCO.1997.15.6.2254. 

6. Blijlevens NMA, Donnelly JP, De Pauw BE. Impaired gut function as risk factor for 

invasive candidiasis in neutropenic patients. Br J Haematol., 2002; 117: 259-264. 

doi:10.1046/j.1365- 2141.2002.03394. 

7. World Health Organization. Control of the Leishmaniases: report of a meeting of the 

WHO Expert Committee on the Control of Leishmaniases. Geneva: World Health 

Organization, 2010; 55, 88, 186. ISBN: 9789241209496. 

8. American Society of Health-System Pharmacists. [Internet]. 2015 [cited 2015 Jan 1]. 

Available from: https://www.ashp.org 

9. World Health Organization. Stuart MC, Kouimtzi M, Hill SR, editors. WHO model 

formulary 2008. Geneva: World Health Organization, 2009; 145. ISBN: 9789241547659. 

Available from: hdl:10665/44053. 

10. TheFreeDictionary.com. Shake and bake [Internet]. 2016 [cited 2016 Dec 9]. Available 

from: https://www.thefreedictionary.com 

11. Hartsel SC. Studies on Amphotericin B [Internet]. Chem 491, Chemistry Department, 

University of Wisconsin–Eau Claire; 2016 [cited 2016 Dec 8]. Available from: (PDF 

archived on 2016 Dec 20). 

12. Arana CJ, Colombo AL, de Almeida Junior JN, Pasqualotto AC. Mucormycosis 

treatment: recommendations, latest advances, and perspectives. PLoS Negl Trop Dis., 

2020; 14(11): e0008411. 

13. Ketoconazole monograph for professionals. Drugs.com [Internet]. American Society of 

https://www.ashp.org/
http://www.thefreedictionary.com/


Kadam et al.                                                                        World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 14, Issue 23, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

1877 

Health-System Pharmacists; 2010 [cited 2019 Mar 23]. Available from: 

https://www.drugs.com 

14. British National Formulary: BNF 76. 76th ed. London: Pharmaceutical Press, 2018; 1198. 

ISBN: 9780857113382. 

15. Lin S, Schranz J, Teutsch S. Aspergillosis case-fatality rate: systematic review of the 

literature. Clin Infect Dis., 2001; 32: 358–366. 

16. Therapeutic Goods Administration (TGA). Oral ketoconazole (Nizoral) 200 mg tablets 

[Internet]. 2013 Oct 10 [cited 2019 Mar 23]. Available from: https://www.tga.gov.au 

17. Viecceli C, Mattos ACV, Hirakata VN, Garcia SP, Rodrigues TDC, Czepielewski MA. 

Ketoconazole as second-line treatment for Cushing’s disease after transsphenoidal 

surgery: systematic review and meta-analysis. Front Endocrinol (Lausanne)., 2023; 14: 

1145775. 

18. Rehman OU, Nadeem ZA, Fatima E, Akram U, Imran H, Husnain A, Nadeem A, Rasheed 

W. The efficacy of ketoconazole containing regimens in castration-resistant prostate 

cancer: a systematic review and meta-analysis. Clin Genitourin Cancer, 2024 Apr; 22(2): 

483-490.e5. 

19. American Society of Health-System Pharmacists. Fluconazole [Internet]. 2016 [cited 2016 

Dec 8]. Available from: https://www.ashp.org 

20. Khurana A, Sharath S, Sardana K, Chowdhary A, Panesar S. Therapeutic updates on the 

management of tinea corporis or cruris in the era of Trichophyton indotineae: separating 

evidence from hype—a narrative review. Indian J Dermatol., 2023 Sep-Oct; 68(5):     

525-540. 

21. Pappas PG, Kauffman CA, Perfect J, Johnson PC, McKinsey DS, Bamberger DM, Hamill 

R, Sharkey PK, Chapman SW, Sobel JD. Alopecia associated with fluconazole therapy. 

Ann Intern Med., 1995 Sep 1; 123(5): 354-357. 

22. Washton H. Review of fluconazole: a new triazole antifungal agent. Design Microbial 

Infect Dis., 1989; 12: 229S-233S. 

23. Infectious Diseases Society of America. IDSA guidelines: Candida infections [Internet]. 

2015 [cited 2015 Jan 28]. Available from: https://www.idsociety.org 

24. Thienpont D, Van Cutsem J, Van Nueten JM, Niemegeers CJ, Marsboom R. Biological 

and toxicological properties of econazole, a broad-spectrum antimycotic. Arzneimittel-

Forschung., 1975 Feb; 25(2): 224-230. 

25. Ghannoum MA, Rice LB. Antifungal agents: mode of action, mechanisms of resistance, 

and correlation of these mechanisms with bacterial resistance. Clin Microbiol Rev., 1999 

http://www.drugs.com/
https://www.tga.gov.au/
https://www.ashp.org/
https://www.idsociety.org/


Kadam et al.                                                                        World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 14, Issue 23, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

1878 

Oct; 12(4): 501-517. 

26. U.S. National Library of Medicine. Econazole nitrate cream [Internet]. DailyMed; 

Available from: https://dailymed.nlm.nih.gov 

27. Ghannoum MA, Rice LB. Antifungal agents: mode of action, mechanisms of resistance, 

and correlation of these mechanisms with bacterial resistance. Clin Microbiol Rev., 1999 

Oct; 12(4): 501-517. 

28. Baksheeva VE, La Rocca R, Allegro D, Derviaux C, Pasquier E, Roche P, Morelli X, 

Devred F, Golovin AV, Tsvetkov PO. NanoDSF screening for anti-tubulin agents uncovers 

new structure– activity insights. J Med Chem. 2025. 

29. Terbinafine Hydrochloride. The American Society of Health-System Pharmacists. 

Archived from the original on 2016 Dec 21. Retrieved 2016 Dec 8. 

30. World Health Organization. World Health Organization model list of essential medicines: 

21st list 2019. Geneva: WHO; 2019. 

31. Birnbaum JE. Pharmacology of the allylamines. J Am Acad Dermatol., 1990 Oct; 23(4 Pt 

2): 782-5. 

32. Lamisil (terbinafine): Side Effects. DoubleCheckMD.com. Published 2010 Jun 16. 

Archived from the original on 2013 Sep 21. Retrieved 2013 Nov 9. 

33. Clinical inquiries. What is the most effective treatment for tinea pedis (athlete’s foot)? J 

Fam Pract., 2002; 51(1): 21. PMID: 11927056. Archived from the original on 2012 Apr 6. 

34. Prasad R, Shah AH, Rawal MK. Antifungals: mechanism of action and drug resistance. 

Adv Exp Med Biol., 2016; 892: 327-49. 

35. Broda M. Natural compounds for wood protection against fungi: a review. 

Molecules., 2020; 25(15): 3538-44. 

36. Gandhi MI, Ramesh S. Antifungal and haemolytic activities of organic extracts of 

Tecoma stans (Bignoniaceae). J Ecobiotechnol., 2010; 2. 

37. Majewski M. Allium sativum: facts and myths regarding human health. Rocz Panstw 

Zakl Hig., 2014; 65(1): 1-8. 

38. Tjokrosetio V, Budiardjo S, Indiarti I, Fauziah E, Suharsini M, Smadi H, et al. In vitro 

efficacy of garlic extracts against Candida albicans biofilms from children with early 

childhood caries. J Stomatol., 2018; 71(3): 263-7. 

39. Hashem M. Antifungal properties of crude extracts of five Egyptian medicinal plants 

against dermatophytes and emerging fungi. Mycopathologia., 2011; 172: 37-46. 

40. Shahrajabian MH, Sun W, Cheng Q. Clinical aspects and health benefits of ginger 

(Zingiber officinale) in traditional Chinese medicine and modern industry. Acta Agric 

https://dailymed.nlm.nih.gov/


Kadam et al.                                                                        World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 14, Issue 23, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

1879 

Scand B Soil Plant Sci., 2019; 69: 546-56. 

41. Lim WY, Wong CW. Inhibitory effect of chemical and natural anti-browning agents on 

polyphenol oxidase from ginger (Zingiber officinale Roscoe). J Food Sci Technol., 2018; 

55: 3001- 7. 

42. Nweke RN, Eleazar CI, Nwafor EO, Nweke BU. In vitro evaluation of antifungal 

activities of Zingiber officinale (ginger) and Allium sativum (garlic) extracts on fungal 

isolates from Tinea capitis. South Asian J Res Microbiol., 2024; 18(12): 24-36. 

43. Asgarpanah J, Ramezanloo F. Chemistry, pharmacology and medicinal properties of 

Peganum harmala L. Afr J Pharm Pharmacology., 2012; 6: 1573-80. 


