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Abstract: Dermatophytosis, mainly Tinea infections, is caused by more than 30 species of dermatophytes. Tinea infections are 
usually restricted to superficial skin, but it has the potential for systemic infection, particularly in immune-compromised patients. 
The use of plant extract against tinea infection is well documented. However, limited studies have been conducted on the 

comparative studies of commercial antifungal drugs and traditional herbs. Objective: The current study was aimed to pinpoint the 
prevalence of tinea infection-causing pathogens, a comparative study of commercial antifungal drugs and traditional herbs against 
two fungal species, Trichophyton rubrum, and Aspergillus fumigatus isolated from dermatophytosis patients in Swat. Methodology: 

190 samples were collected from infected peoples' skin, nails, and hairs in different hospitals and private medical facilities. The 
samples were cultured on potato dextrose medium, labeled carefully, and incubated. Moreover, the growths were observed under 
a microscope, and species were identified based on morphological characteristics. Results: A total of 12 different fungal species 

were isolated. Among all T.  rubrum species, 25% was recorded, followed by Candida (19.4%) and Penicillium spp (16.6%). The 
minimum rate was recorded for Aureobasidium pullulans, Epidermphyton floccosum, Trichophyton basicola, T. verrucosum, T. 
tonsurans, and T. consultants with 2.78% each. A total of six anti-fungals were examined, and fluconazole and clotrimazole showed 
the best results against T. rubrum and A. fumigatus. Eight traditional herbs were studied against T. rubrum and A. fumigatus. Ethyl 
acetate extract showed the best results against both species, followed by methanol extract. n Hexane extract was found to be less 
effective. Conclusion: The study concluded that fluconazole, clotrimazole, and Ethyl acetate extract of medicinal plants were more 

effective against T. rubrum and A. fumigatus. 
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Introduction  

 
Dermatophytosis, especially Tinea infections, is caused by 

more than 30 species of dermatophytes (1). Tinea infections 
are usually restricted to superficial skin, but it has the 

potential for systemic infection, particularly in immune-

compromised patients (2). According to WHO, about 25% 

of the world population is affected by dermatophytes (3). 
Clinical mycosis of tinea infection is mainly related to 

Trichophyton, Microsporium, and Epidermophyton. 
Different types of tinea infection depend on infection sites 

and types of host. Trichophyton rubrum is the primary 
causative agent isolates from skin infection (4-6). Various 

commercial antifungal drugs are used to control these 

pathogens. However, their uses are restricted nowadays due 

to their elevated toxicity and residue problems (7).In the 
recent past, the interest in the use of natural plant extracts as 

a therapeutic has increased. Several plants, herbs and their 
components have been recognized since the late 19th 

century as having antimicrobial and antitoxin properties. 

The plant extract is more secure to humans and the 

ecosystem than chemical drugs. It can be used without any 
trouble by communities that have used plant extract for 

thousands of years to improve the taste and odor of foods 

plus economic value (8-10). The use of plant extract against 

tinea infection is well documented (11). However, limited 

studies have been conducted on the comparative studies of 
commercial antifungal drugs and traditional herbs. 

To fill this gap, the present study was designed to find the 
frequency distribution of Tinea infection-causing fungal 

pathogens. Furthermore, to find out the in-vitro activity of 

commercial antifungal and traditional herbs against these 

pathogens.  

Methodology  

The ethical committee of the Centre for Biotechnology and 

Microbiology, University of Swat, Pakistan, approved the 
study. One hundred ninety samples were collected from 

infected people's skin, nails, and hairs visited/admitted in 

different hospitals and private medical facilities in district 
Swat, Pakistan. Each individual signed a proper consent 

form before sampling. The samples were inoculated directly 

on Potato Dextrose Agar (PDA) medium under the 
biosafety cabinet (12). The plates were examined and 

identified under microscopic observation for various 
taxonomic features, i.e., colony color, colony shape, types 

of mycelia, types of fungal spores, and fruiting bodies. The 

observed traits were compared to the critical monographs on 

dermatophytes. The identified fungal species were again 

grown on media separately, and pure cultures were obtained 
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and maintained for further study. 

Standard powders of six (06) antifungal drugs (Table 1) 
were dissolved in their specific DMSO (Dimethyl 

sulfoxide) solvent. Small pieces of seven (07) days-old 
culture were taken from cultured media and inoculated on 

PDA plates. Well-diffusion methods apply the solution of 

drugs. A wells were made in ager plates by punching with a 

sterile crock borer of 4 mm, and 100μl of each drug solution 
was poured into the well. The plates were allowed to stand 

by for about 30 minutes. The plates were then incubated at 
28⁰C, and the inhibition zones were measured after 24 to 

168 hours.

Table 1. List of commercial antifungal drugs, groups, and concentrations 

S. No. Antifungal Group Concentration/well 

1 Fluconazole Triazole 60 µl 

2 Ketoconazloe Imidazole 40 µl 

3 Nystatin Polyene anti-fungal 30 µl 

4 Clotrimazole Imidazole 40 µl 

5 Candazole Imidazole 30 µl 

6 Econazole Imidazole 60 µl 

Antifungal activity of traditional herbs 

The plants used traditionally for skin diseases from the local 

areas of district Swat, Pakistan, were collected (Table 2). 
After collection, these plants were identified by Professor 

Dr. Ghulam Dastagir, Department of Botany, University of 

Peshawar, Pakistan. The selected parts of these plants were 

separated and thoroughly washed with tap water to remove 
extra mud and dust. The washed parts were then air-dried 

for about 9 to 10 days. These plant materials were then 
finally powdered after complete dryness. The powdered 

plant material was mixed with methanol, ethyl acetate, and 

n-hexane solvents in an extraction flask and placed in a 

shaking incubator for about seven days. A rotary evaporator 

then evaporated the filtrate solvent at 37 ºC. A detailed 

extraction methodology can be viewed in our recent 
publication (13). Well-diffusion methods were applied to 

check the antifungal sensitivity assay of the herbal extracts. 

The exact size of the 4mm well was made in ager plates by 

sterilized cork borer. Each extract solution was prepared in 
DMSO (Dimethyl sulfoxide), and 0.5 mg was prepared in 

3ml of DMSO mixed in a solution. The zone of inhibition 
(ZI) was measured by how growth towards extract and 

growth opposite to extract because fungi have radial growth 

and by comparing with positive and negative control.

Table 2. Local and botanical names of plants and their parts used against tinea infection 

S. No. Local names Botanical names Parts used 

1 Papra Fumariaindica Whole plant 

2 Sumbal Adiantumincisum Leaves 

3 Kwarai Berberis lyceum Roots bark 

4 Neem Azadirachtindica Leaves 

5 Turmeric Curcuma longa Rhizome 

6 Butey Ajugabracteosa Whole plant 

7 Ajlai Debregeasiasaeneb Leaves 

8 Azghake Fagoniaindica Whole plant 

Results 

Among the total 190 collected samples, in 72 samples, 
fungal growth was observed. A total of 12 fungal isolates 

growth were obtained in these positive samples. The most 
prevalent fungal pathogen was T. rubrum, n= 18 (25%). The 

occurrence of other fungal pathogens is presented in Table 
3. To assess the antifungal activity of commercial drugs and 

traditional plants, two fungal isolates were selected, 
including T. rubrum and A. fumigatus.

Table 3. Tinea infection-causing fungi isolated from different samples collected in Swat 

S. No. Pathogens Frequency Percentage % 

1 T. rubrum 18 25.00 

2 Candida spp. 14 19.44 

3 Penicillium spp. 12 16.67 

4 Aspergillus fumigatus 8 11.11 
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5 Alternaria spp. 4 5.56 

6 Microsporumcanis 4 5.56 

7 Aureobasidium pullans 2 2.78 

8 Epidermphyton floccosum 2 2.78 

9 Trichophyton basicola 2 2.78 

10 T. verrucosum 2 2.78 

11 T. tonsurans 2 2.78 

12 T. tonsultans 2 2.78 

 Total samples 72 100 

Among the commercial drugs, fluconazole showed the 

highest ZI=29mm antifungal activity against A. fumigatus, 

while clotrimazole showed the highest ZI=23mm antifungal 
activity against T. rubrum (Figure 1). Compared with these 

results, the traditional plant F. indica ethyl acetate extract 

showed the highest ZI=16mm against T. rubrum (Figure 2). 

F. indica ethyl acetate extract showed the highest ZI=20mm 

against A. fumigates (Figure 3). Moreover, the ethyl acetate 
extract was found to be more effective among all plant 

extracts.

 
Figure 1. Susceptibility of antifungal drugs against T. rubrum and A. fumigates after 96 hours

 

Figure 2. Antifungal activity of traditional plants against T. rubrum after 96 hour
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Figure 3. Antifungal activity of traditional plants against A. fumigates after 96-hour

 

Discussion 

 
Skin, the outermost layer of the human body, is exposed to 

different types of pathogenic fungi, including Tinea 

infection. They are essential to keratinize degrading skin 

diseases.  These infections are distributed all around the 
world (14). Various types of keratin-degrading fungi have 

been reported to be associated with Tinea infections. 
According to a study, Microsporum, Trichophyton, and 
epidermophyton species are the major groups where Tinea 

infections occur (4-12, 14-25). The present study also 
indicated that 12 different fungal species T. rubrum, 
Candida spp., Penicillium spp., Aspergillus spp., Alternaria 
spp., Microsporum canis, Aureobasidium pullulans, 
Epidermphyton floccosum, Trichophyton basicola, T. 

verrucosum, T. tonsurans and T. consultants were isolated 

from different infected parts of the patient’s body. The study 
conducted by Cervelatti et al., 2004 showed that 90% of 

Tinea infections were due to Trichophyton rubrum, which 
agrees with our results (26).  

Treatment of tinea infection is rapidly through anti-fungal 

drugs. Topical anti-fungal therapy shows more effects. 

Sometimes, pathogens become resistant to antifungals. 
Therefore, it is necessary to study the activity of drugs 

following standardized in vitro test procedures. It is well-

documented that Fluconazole was more effective against T. 
rubrum (27). In the present study, fluconazole is recorded 

as more effective against T. rubrum. Our study aligns with 

Esteban and friends' findings (28).  
Antifungal therapy is significant; however, due to toxicity 

and the problem of antifungal residue agents, people have 
become interested in using herbs against pathogenic fungi. 

The present study compared the anti-fungal drugs and 

traditional herbs extracts against two important selected 

dermatophytic fungi, i.e., T. rubrum and A. fumigatus. In our 
present study ethyl acetate extract has better activity than 

methanol extract. At the same time, less activity has been 
shown by n-hexane extract. F. indica showed better results 

against T. rubrum in ethyl acetate, which is followed by 
Curcuma long. Similar results were obtained by (29, 30) in 

methanol extract. F. indica showed a maximum zone of 

inhibition of 12mm, followed by C. longa (10mm). The 

lowest zone of inhibition, 01mm, was observed against D. 
saeneb.  

Conclusion 

The present study concluded that some antifungals, such as 

fluconazole and clotrimazole, are more effective against 
T.rubrum and Aspergillus fumigatus. Usually, antifungals 

are of high cost and have some side effects. Our study 
revealed that Fumaria indica and Curcuma longa are more 

effective in ethyl acetate extract against T,rubrum, and 

Aspergillus fumigatus. So, it is concluded from the study 

that we can use different solvents for extraction due to 
different polarity and solubility, and ethyl acetate is the best 

solvent, followed by methanol for plant extraction. Our 

study revealed that medicinal plants are as effective as 

commercial anti-fungal drugs. The interest of people in 

herbs has increased due to their potential, minimum side 

effects, and being environmentally friendly, cheap, and 

readily available in society. 

Declarations 

This paper has been published as a preprint in 

researchsqure.com (https://doi.org/10.21203/rs.3.rs-

3893652/v1) 

 

Data Availability statement 

All data generated or analyzed during the study are included 

in the manuscript. 
Ethics approval and consent to participate. 

Approved by the department concerned. (IRB- 
Consent for publication 

Approved 
Funding 

Not applicable 

Conflict of interest 

 

The authors declared an absence of conflict of interest. 

 

Authors Contribution 

MUHAMMAD NAZIR UDDIN (Associate professor) 

Data Analysis 

10
13

9
12

15

4

10

18

14 15

10

16 17

6

14

20

8

4 5

10 10

2

6

12

0

5

10

15

20

25

A. incisum A. indica A.
bracteosa

B. lyceum C. longa D. saeneb F. indica F. indica

Z
I 

(m
m

)

Traditional Plants

Methanol extract Ethyl acetate extract n-Hexane extract

https://doi.org/10.54112/bcsrj.v2024i1.967


Biol. Clin. Sci. Res. J., Volume, 2024: 967                                                                                       Uddin et al., (2024)         

[Citation: Uddin, M.N., Khan, B., Shah, M., Ahmad, S., Ali, A., Khan, T., Niqabullah., Khan, S., (2024). Occurrence of tinea 

infection with a comparative study of commercial antifungal and traditional herbs in district swat, Khyber Pakhtunkhwa, Pakistan. 
Biol. Clin. Sci. Res. J., 2024: 967. doi: https://doi.org/10.54112/bcsrj.v2024i1.967] 

5 

BABAR KHAN (M.phil Microbiology) 

Final Approval of version 
MUZAFAR SHAH (M.phil Microbiology) & SAJJAD 

AHMAD (M.phil Microbiology) 

Revisiting Critically  
ABID ALI (Generic Bachelor of Science in Nursing) & 

TARIQ KHAN (Generic Bachelor of Science in Nursing) 

Drafting 
NIQABULLAH (MBBS) & SALMAN KHAN (M.Phil 

Biotechnology) 

Concept & Design of Study 

References 

1. White TC, Oliver BG, Gräser Y, Henn MR. Generating 
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