8" Int. Sci. Conf., MANSOURA
205

6 -9 September 2014

1S)eadls,
EVALUATION OF ANTIFUNGAL ACTIVITY OF CLOVE

OIL ON DERMATOPHYTES AND OTHER ASSOCIATED
FUNGI IN VIVO AND IN VITRO
BY

*Eman abdeen, E. and ** El-Diasty, E.M.
*Department of Bacteriology, Mycology and Immunology, Faculty of Veterinary Medicine,
University of Sadat City
** Mycology Department, Animal Health Research Institute, Dokki, Egypt

ABSTRACT

The incidence of fungal infections has been observed as well as a rise in the resistance
of some species of fungus to different fungicides besides high treatment costs, all have
stimulated the research for alternative natural drugs, such as essential oils. This study was
carried out to evaluate the antifungal activity of Clove oil derived from FEugenia
Caryophyllata at different dilutions (0, 10, 20, 50, and 100%) on Trichophyton
mantagrophytes, Microsporum canis, Aspergillus flavus and Candida albicans. The results of
this study concluded that Clove oil had successful antifungal activity against different fungal
species in vitro and the applications of Clove oil as topical treatment in some cows suffering

from dermatophytosis have useful and significant results.
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INTRODUCTION

Dermatophytes are the most common agents of fungal infections worldwide
(Yuanwu et al., 2009). Dermatophytes infections have been considered to be a major health
problem in many parts of the world. Dermatophytes infections are common in the developing
countries and are particular concern in the tropics (Guest and Sam, 1998). These infections
are caused by 40 species of fungi which are grouped into three genera;

Trichophyton, Microsporum and Epidermophyton (David et al., 1997). The mode of spread is
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either by direct contact or indirect contact with an infected particles which usually a fragment
of keratin containing viable fungus. Dermatophytes infections are rarely fetal but mostly
debilitating disease that can give rise to permanent deformations if untreated (Yuanwu

et al,, 2009).

Essential oils have a long history of use as natural microbial agents and have recently
been used in a number of pharmaceutical, food and cosmetic products since these oils
effectively inhibit the growth of a wide range of microorganisms, with fewer side effects than
synthetic antimicrobial agents in humans. Despite the widespread use of essential oils, details
about the exact mechanism of their antimicrobial action are yet to be explored. Thus, many
researchers have recently attempted to identify the antimicrobial properties of essential oils.
Clove oil has been widely investigated due to its popularity, availability, and high essential oil
content (eugenol) (Park et al., 2007). The increasing resistance to antifungal compound and
the reduced number of available drugs led us to search for the new alternative among aromatic
plants and their essential oils, used for their antifungal properties. The antifungal activity can
be attributed to the presence of some components such as Eugenol (a phenylpropanoid, is an
allyl chain- substituted guaiacol). (Zuzarte et al., 2011). We aimed to evaluate the effect of

clove oil as antifungal agents.

MATERIALS AND METHODS
Samples collection:

Sixty sterile swab samples of skin scrapings (35) and hair (25) were collected from farm
animals (cows and sheep) suffering apparently from skin lesions at minufiya governorate.
The collected samples were brought to the laboratory in clean sterile Petri-dishes for

mycological examination.

Table (1): Number and sources of examined samples.

Type of samples
Animals

Hairs Skin scrapings
Cows 15 23
sheep 10 12
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A- Mycological examination:
1-Direct Microscopical examination of collected samples:

broken hairs and some of skin scrapings of collected samples were placed in a drop of
20% KOH in a clean glass slide and covered with cover slide, heated gently and left for 1
hour, then examined for fugal elements (hyphea and spores around (ectothrix) or within the

hairs (endothrix) using low and high power of microscopical examination (Ellis et al., 2007).
2- Isolation and identification of dermatophytes:

The collected specimens from different animals were isolated by inoculation in
Sabouraud dextrose agar (SDA) with antibiotics (Chloramphenicol 50 mg/L. and actidion
(sigma) 0.5 g/L. The inoculated media were incubated at 30°C for up to 21 days and examined
daily.

The isolated dermatophytes were identified by macroscopical examination which
involved rate of growth, color, texture of the colony or consistency (Cottony, fluffy, suede-
like and wiry), its surface topography (flat, folded, plicate, and rugose) and reverse side of
colony (pigmentation of the medium), margins, elevation and detachability from the agar
surface (Rippon, 1988 and Cheesbrough, 2003). While Microscopical morphology of the

isolates was done by using wet mount preparation (Collee et al., 1996):
3-Isolation and identification of other associated fungi:

The suspected samples were inoculated into SDA with Chloramphenicol 50 mg/L.
Aspergillus spp identified according to (Samson, 1979). While yeast (Candida albicans) was
identified by culturing on corn meal agar medim (Kriger Van Rij 1984) and demonstration

of germ tube on rabbit serum (Koneman et al., 1992):
B- Antifungal activity of clove oil:
Essential oil

Clove oil was obtained from pharmacognosy department, National Research Center,

Doki, Giza, which dissolving in Tween 80.
B-1- in vitro antifungal efficacy of clove oil

Fungal spores were harvested after 14 days old (7. mentagrophyte, Microsprum canis)
and 5 days old (4. flavus and C. albicans) on SDA slants. Culture was washed with 10 ml

normal saline in 2% Tween 80 with aid of glass beads to help in dispersing of the spores. The



Eman Abdeen,E. & El-Diasty, E. Mz 208

spore suspensions were standardized to 10° spores/ml. 0.1 ml of each standardized spore
suspension (10° spores/ml) was evenly spread on the surface of SDA plates by sterile glass
rod. Filter paper discs (whatman No. 4mm diameter) impregnated with different dilutions (0,
10, 20, 50 and 100%) of clove oil then placed on the surface of Petri dishes inoculated with
spores by disc diffusion method according to (Bauer et al., 1966) The plates were sealed with
parafilm immediately after adding oil and incubated for 21 days at 25°C in case of
dermatophytes, while in case of 4. flavus and C. albicans incubated for 5 days. The diameter

(mm) of clear zone of growth inhibition was measured (Aggarwal et al., 2001).
B-2- in vivo antifungal efficacy of clove oil:

After the clove oil exhibited successful antidermatophytic activity, trails for
treatment of some infected farm animals were done in this study through treated group
of cows at different places suffering from ringworm in head and neck. Pure clove oil

used as a topical application 3 times daily for 10 days with daily examined animals.

RESULTS

Table (2): Correlation between positive KOH 20% and positive culture of examined samples

(n=60):
ve +ve cult
microscopical +ve culture ve cutture
No. of . samples for | -ve culture
. Sample with samples for N 1
Type of | examined | oy (20%) | Dermatophytes on- samples
samples samples dermatophytes
No. % No. % No. % No. [ %
Hair 25 14 56 5 20 6 24 3 5%
Skin 35 26 743 |7 20 10 28.6 9 15
scraping
Total 60 40 66.6 |12 20 16 26.6 12 |20
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Table (3): Identification of dermatophytes and nondermatophytes isolated from samples

(n=28).
Number of isolates
Skin
Fungal isolates Hair . Total
scraping
Percentage%
No. [ % | No. | %
Dermatophytes:
Microsporum canis. 1 36 |2 7.1 10.7
Trichophyton 0 0 9 32.2 | 322
mentagrophyte
Non dermatophytes:
A. flavus 1 3.6 1 36 |72
A. versicolor 0 0 1 3.6 |3.6
A.niger 1 3.6 |3 10.7 | 14.3
A. fumigatus 1 3.6 |1 3.6 |7.1
Cladosporium spp. 1 3.6 |2 7.1 10.7
Penicillium spp. 0 0 2 7.1 7.1
Candida albicans 1 3.6 1 3.6 |72

Table (4): Antifungal activity of clove essential oil on dermatophytes spp. and some

nondermatophytes isolated from examined samples.

Isolated fungi

The mean values of the inhibition zones in mm

0% 10% 20% 50% 100%
Trichophyton Mentagrophyte -ve -ve 1 2 50
Microsporum canis -ve -ve 1 1 45
A. flavus -ve -ve 2 6 30
c. albicans -ve -ve 15 20 26
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(O) (D)

Photo (1): Showing microscope examination of different isolated fungi.
(A): Microsporum canis (B): Trichophyton mentagrophytes, (C): Aspergillus flavus and
(D): Germ tube formation of C. albicans.

Photo (3): Effect of clove oil on Trichophyton mentagrophytes.
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(A) (B)
Photo (4): (A) showing Effect of clove oil on A. flavus (B): Effect of clove oil on C.

albicans.

Before treatment After treatment

Photo (5): Treatment with essential clove oil 100% dilution.
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DISCUSSION

Dermatophytosis is common and clinically multifaceted fungal skin disease affecting
both humans and animals. Dermatophytosis causes more economic losses among livestock
not only the skin suffer, but causes metabolic disorders, rapid weight loss and a slowdown in
growth.

Direct microscopical examination of the skin scraping using 20% KOH revealed fungal
mycelia and arthrospores in the macerated debris and infected hair which characterized by
large-spore ectothrix arrangement of arthrospores. The obtained results in table (2) showed
that total number of 60 skin scraping samples and hair which collected from infected cattle
and sheep give 40 cases positive by using KOH 20% in which 56% and 74.3% were positive
in hair and skin scraping samples, respectively. Not all of KOH positive samples were culture
positive. On SDA 5 (20%), 7 (20%) for hair and skin scrapes, respectively. While, culture
positive for non dermatophytes were 6 (24%) and 10 (28.6%) for hair and skin scrapes,
respectively. These results in agreement with (Nada 2000), (Hanaa 2003), (Akbarmehr
2011), and (EL-Diasty et al. 2013).

Table (3) showed that 2 genera of dermatophytes (Trichophyton and Microsporum) and
4 genera of non-dermatophytes were identified from the examined samples. The frequencies
of isolated dermatophytes genera were Microsporum canis 3 (10.7%) and Trichophyton
mentagrophyte 9 (32.2%). While, the frequencies of isolated non-dermatophytes genera were
A.flavus 2 (7.1%), A.versicolor 1 (3.7%), A.niger 4 (14.3%), A.fumigatus 2 (7.1%),
Cladosporum spp. 3(10.7%), Penicillium spp 2 (7.1%) and Candida albicans 2 (7.1%). These
results come in agreement with (El-Diasty et al., 2013) who identified 2 genera of
dermatophytes from cows and buffaloes, the identified isolates were Trichophyton
mentagrophytes (33.33%) and Microsporum canis (26.67%). On the other hand (Shams-
Ghahfarokhii ef al., 2009) who revealed that 4 species of dermatophytes were identified
from 35 positive cultures of cows ringworm suspected lesions, these species were (7. rubrum
(19), T. verrucosum (10), T. mentagropgytes (5), and M. canis (1) from cows and buffaloes.
Also (Al-Ani et al., 2002) reported that 7. verrucosum was the most isolated fungi (47.88%)
and 7. mentagrophytes was the second frequent isolated fungi from ringworm infection in
calves. While (Sudad and Mohammed, 2011) identified 3 species of dermatophytes which

were T. rubrum, T. verrucosum and T. mentagrophytes from sheep in Iraq.
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The clove oil from Syzygium aromaticum and eugenol have been described as useful
antiseptic, analgesic and anesthetic effects (Chaieb et al.,, 2007a) and are largely used in
dental medicine. Previous studies have reported antifungal activity for clove oil and eugenol
against yeast and filamentous fungi, such as several food-borne fungal species (Lopez et al.,
2005) and human pathogenic fungi (Chaieb et al., 2007b). Clove oil and eugenol have also
tested as antifungal agents in animal models (Ahmad et al., 2005).

Table (4) showed the results of the disc diffusion method which indicated that 7.
mentagrophytes, M. canis, A. flavus and C. albicans were more sensitive to clove essential oil.
The results showed that the largest inhibition zones 50 and 45 mm in case of T.
mentagrophytes and M. canis respectively as shown in photo (3). These result agreed with
(Chee and Lee, 2007) and (Eugenia et al., 2009) who’s reported that the clove oil exhibited
wide-spectrum antifungal activity and the highest level of activity was observed against five
different species of dermatophytes. Also had antifungal effect on Aspergillus and Candida
strains as shown in photo (4) that Candida albicans and Aspergillus flavus were sensitive and
inhibited by pure clove oil and showing wide zone of inhibition. Moreover (Ahlam and
Hanaa 2013) revealed that clove oil inhibit the growth of dermatophytes as M. canis, T.
mentagrophytes and T. verrucoscum. (Guy et al., 2012) evaluated the effect of eugenol
(active principle of clove oil) against 38 Candida species. It was found that eugenol exhibited
highly antifungal activity.

photo(5): showing cow suffering from area of alopecia and crust formation and the other
part of photo showing healing the lesions and hair grown up after application of pure clove oil
on lesion 2-3 times daily for 7-10 days . The similar results obtained by (Zuzarte et al.,
2011) who used clove oil as a topical treatment in animal models with dermatophytosis and
revealed that the most active antifungal compounds of essential oils (EO) proved to be able to
attack cell walls and membranes, affecting the permeability and release of intracellular
constituents as well as several invasive targets, allowing together inhibition of fungal

infection.
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