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ABSTRACT 

The development of new generation anti-fungal drugs must focus on 

newer targets than the conventional nucleic acid biosynthesis inhibition 

or cell wall biosynthesis inhibition etc. several fungal pathogens have 

developed synanthropophization and anthropophization and become 

obligate parasite of man. Targeting such super specialized parasite 

requires newer approaches and techniques. We in the present paper 

made an attempt to inhibit the parasitic conversion of fungal skin 

pathogens. Most of the skin fungi convert to parasitic stage only then 

they can colonize and infect the human skin and scalp. Therefore, 

blocking the parasitic conversion also can serve as a potential target to 

prevent fungal infections and the fungi being pathogenic. Such method 

also may avoid unnecessary anti-fungal burden and drug resistance. The present paper deals 

with the scope and promise of such new generation anti-fungals from herbs.         
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INTRODUCTION  

The cutaneous fungal infections especially dermatophytosis, pityriasis and candidiasis pose a 

major public health concern both in developed and developing countries. Although plenty of 

anti-fungal agents in the form of azoles, polyene derivatives, allyl amine preparations, anti- 

fungal antibiotics like Griseofulvin etc., are available but still total relief to humanity from 

wide spectrum of parasitic cutaneous fungal diseases is far from near.
[1,2,3]

 

 

Among the various cutaneous fungal parasites some species of fungi have developed high 

level of anthropophization (become obligate human parasite) which pose greater challenge to 
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treat. These strictly anthropophilic fungi does not have any inter-mediatory host and therefore 

these parasites have adapted several methods to escape from the anti-fungal drugs as well as 

the host immunity. These parasites may be hibernating within the skin folds as commensal 

flora and becomes pathogen when immune defense system get modified or weakened.
[4,5]

  

 

Drug resistance among fungal pathogens is also gaining importance which was quite 

oblivious in the past. Botanicals are used for the management of various diseases including 

fungal infections. Although botanicals may not have strong anti-microbial effect like the 

synthetic anti-fungal drugs but still some botanical preparations can offer great 

promise.
[6,7,8,&9] 

 

How the botanicals when they do not have effective anti-microbial property to contain fungal 

infections can effectively treat fungal infections plagues the mind of scientist since time 

immemorial and begs scientific explanation.  

 

The anthropophilic parasitic fungi would exhibit two phases of existence such as commensal 

flora and as strict parasite. What triggers the commensal flora to become pathogenic could be 

answered only hypothetically, however what are the microscopic and immuno -biochemical 

changes taking place in the parasitic fungi is relatively known.   

 

The present study reveals the ability of certain botanicals to inhibit the parasitic shift in 

dermatophytes and the role of such botanicals in the treatment of fungal diseases. Instead of 

attempting to target the fungal pathogen and their destruction, inhibition of parasitism in skin 

fungi may offer great prognosis. The details are presented in the article. 

 

MATERIALS AND METHODS 

Preparation of Herbal extracts 

The neem seed extract was prepared both in aqueous and oil medium. In brief 1gm of neem 

seed was mixed in 100 ml of water and then boiled for 15 minutes, and then filtered and the 

filtrate was used. Similarly, the fresh leaves of Cassia alata were boiled in water and oil 

separately by incorporating 1gm of the leaf in 100 ml of water, boiled for 15 minutes, then 

filtered and the filtrate was used.   
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Details of dermatophyte species used  

Five strains of granular variant of Trichophyton mentagrophytes var. Granulare isolated in 

our earlier study were used. The isolates were sub-cultured into Takashio medium to preserve 

the virulence of the organism.  

 

Inhibition of parasitism  

Pre-pubertal hair was collected, sterilized by autoclaving. The autoclaved hair was cut into 

2mm length and then placed in 0.3% yeast extract broth in a petri dish. Trichophyton 

mentagrophytes from Takashio medium was inoculated on the hair and the plates were 

incubated for 11 days at 37 C.  

 

After sterilization of the hair, the hair sample was treated with the extracts of either Cassia 

alata or Azadirachta indica at 1% for 1 hour. After treatment, the hair sample was taken out, 

air dried aseptically and then placed in yeast extract broth, inoculated with the organism. The 

plates were incubated for 11 days at 37 C. 

 

On day 6 and day 11, ten hair samples were taken aseptically from the broth and stained with 

lactophenol cotton blue and observed under microscope for funnel or wedge shaped 

perforations over the hair. The number of perforations per hair in total number of 10 hair 

samples under untreated control and treated with either Cassia alata or Azadirachta indica or 

combination of both were recorded.
[10]

  

 

Slide culture in cornmeal agar 

In order to study the chlamydospore and arthrospore formation in 5 strains of 

T.mentagrophytes we have performed slide culture in cornmeal agar. Cornmeal agar was 

prepared and 1% of the extracts of Azadirachata indica or Cassia alata or combination of both 

were incorporated into the medium and then the media blocks were used for the slide 

culture.
[11]

 

 

RESULTS 

Extract treatment of the hair has reduced the ability of Trichophyton mentagrophytes to 

perforate. About 80 % inhibition in perforation was observed in hair treated either with 

Azadirachta indica, Cassia alata or combination of both when compared to control. Table- 1  
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Table 1: Percentage Inhibition in Perforation. 

Treatment 
% inhibition of perforation (10 samples) 

Day 6 Day 11 

Control - - 

Azadirachta indica (A) 82.6 86.3 

Cassia alata (C) 82.6 82.12 

CA+ complex 85.2 85.30 

 

All 5 strains of T. mentagrophytes showed relatively uniform ability in perforating the hair 

whereas there was a significant decline in their ability to perforate the hair was observed in 

botanicals treated hair samples. Hair perforating ability of all the five strains of T. 

mentagrophytes are presented in the table 2 -6. 

 

Hair perforation test 

Strain 1.  

Treatment 
No of perforation (10 samples) 

Day 6 Day 11 

Control 24 48 

Azadirachta indica 3 3 

Cassia alata 2 5 

CA+ complex 1 3 

 

Strain 2. 

Treatment 
No of perforation (10 samples) 

Day 6 Day 11 

Control 20 44 

Azadirachta indica 5 7 

Cassia alata 3 8 

CA+ complex 2 7 

 

Strain 3. 

Treatment 
No of perforation (10 samples) 

Day 6 Day 11 

Control 25 50 

Azadirachta indica 3 6 

Cassia alata 5 9 

CA+ complex 5 7 

 

Strain 4. 

Treatment 
No of perforation (10 samples) 

Day 6 Day 11 

Control 26 44 

Azadirachta indica 4 8 

Cassia alata 6 10 

CA+ complex 5 8 
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Strain 5. 

Treatment 
No of perforation (10 samples) 

Day 6 Day 11 

Control 20 49 

Azadirachta indica 5 8 

Cassia alata 4 10 

CA+ complex 4 9 

 

Slide culture 

All the 5 strains of T. mentagrophytes produced relatively good number of chalymdopsores 

and arthrospores in cornmeal agar medium untreated with Azadirachata indica or Cassia alata 

or combination of both. In extract treated medium the formation arthroconidia and 

chalymdospore by all the 5 strains were sparse. 

 

DISCUSSION  

Our present study has revealed that the extracts of Cassia alata and Azadirachta indica could 

inhibit the perforating ability of T.mentagrophytes over hair. It is already known that the 

dermatophytes produce keratinolytic enzymes in order to breakdown the keratinized tissues 

such as skin, hair and nail. The profile of keratinase production among the various species of 

dermatophytes known to vary greatly and this distinction only has made different species of 

dermatophytes to become zoonotic or anthropophilic or geophlic organism.
[12]

  

 

In the course of evolution, certain species of dermatophytes still remains as saprophytes while 

some have evolved as zoophilic organism while a few have developed synanthropophization 

and some have become obligate anthropophilic parasite.  

 

Trichophyton mentagrophytes, the plural expression used for describing the species is only 

due to the complex nature of the species. T.mentagrophytes is referred as complex and is 

composed of two variants at the morphological level (anamorph) such as granulosam and 

floccosam. At perfect stage, T. mentagrophytes is a complex that is composed of two 

teleomorphs (perfect stage) such as Arthroderma vanbreuseghemii and Arthroderma 

benhamiae.
[13,14]

 

 

The hair perforating ability is although used widely for the species identity but the 

biochemistry involved in the above process also denotes the associated pathogenic potential 

of the organism. When dermatophytes are grown in nutrient rich media, asexual spores such 

as macro conidia, micro conidia, spiral hyphae, abundant hyphae etc., are formed. During 
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onset of depletion of nutrients several resting spores or parasitic spores such as 

chlamydospores and arthrospores are formed which are resistant to adverse situation.  

 

The hair perforating ability of dermatophytes can be correlated to the virulence or in other 

words, the ability of organism to shift from commensal state to parasitic state. When such 

shift is inhibited the fungi may not able to cause infection as it may behave more as 

commensal flora than parasite. When the organism was grown in cornmeal agar with the 

extracts of Cassia alata and Azadirachta indica we have observed a significant reduction in 

chlamydospore and arthrospore formation. Further, after 13 days of incubation we could not 

isolate viable organism from corn meal agar treated with either of the above extracts. 

Whereas, from the control plate not only isolation was possible but also plenty of 

chlamydospore and arthrospore formation also observed.   

 

The concentration of the extracts we used in the cornmeal agar does not have any anti-fungal 

activity. Hence we presume that the fungal death must be due to the inability of the organism 

to shift from asexual phase to resting spore phase in corn meal agar treated with the extracts.  

 

The pleomorphism in fungi is considered to be one of the evolutionary ploy of the organism 

to deal with various adverse situations. Our present study indicates that if pleomorphism is 

inhibited that might affect the survival of the fungi. Attenuation of fungi can also be achieved 

by preventing the parasitic shift or resting stage formation and not necessarily through anti-

fungal treatment alone. Although the present study warrants further research to establish its 

clinical significance, the usefulness of botanicals for the treatment of fungal infections cannot 

be ruled out. 

 

Botanicals may not possess strong anti-fungal activity like the synthetic anti-fungals but the 

botanicals can freeze virulence and the parasitic shift. Such approach also may offer great 

treatment strategy for fungal infections.  

 

For dealing anthropophilic fungal infections, inhibition of parasitic shift may also offer 

greater success than mere use of anti-fungal drugs. The anthropophilic organism does not 

have any intermediary host and hence it may be surviving in human skin as commensal flora. 

It became pathogenic only when the organism gets an opportunity to shift to parasitic phase 

from the commensal status.  
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The emerging antifungal drug resistance demand newer strategies for the management of 

fungal infections with restricted/ minimal use of antifungals. Further when a eukaryote 

affects the eukaryotic system it is very difficult to contain such infections.  

 

Our new strategy in inhibiting the parasitic conversion may help to deal the eukaryotic 

pathogens in eukaryotic mammalian system in near future. We are the first to bring out a new 

strategy for the treatment of fungal infections and highlight the importance of botanicals for 

the management of fungal diseases. 
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