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[ Abstract J

Mushrooms have been widely used in traditional medicine for the treatment of
various diseases. Today, their therapeutic value is scientifically studied and
appreciated. Natural antioxidants are widely used in the life sciences. Phellinus
igniarius is a historically used natural antioxidant containing a variety of active
compounds. Phenols, particularly Inoscavin A and Hypholomine B, are found in
the high concentrations. the well diffusion method to ascertain the antifungal
activity of Phellinus igniarius and Fluconazole, both individually and in
combination with Vitamin E. The well diffusion method demonstrated that the
combination of Phellinus igniarius and fluconazole exhibited significantly higher
antifungal activity(2.7)mm than ketoconazole alone (1.5)mm. Phellinus igniarius
and vitamin E presents promising natural antifungal properties. Its synergistic
action with fluconazole provides an effective approach to overcoming drug
resistance and improving the treatment of fungal infections.Thus, in this study,
we aimed to identify potential therapeutic effects of an extract of Phellinus
igniarius as anti-Candida activity.

Introduction

Candida species are the most important factors of fungal infections in humans
and animals. It is necessary to prepare antifungal or antimicrobial drugs because
of increasing drug resistance. The natural treatment of diseases of bacterial origin
using medicinal plants is important. In this study the effect of antimicrobial
medicinal herbal extract powder solute and conventional antifungal drugs were
evaluated on Candida albicans in vitro(1).

Natural antioxidants are widely used in the life sciences. Phellinus igniarius is a
historically used natural antioxidant containing a variety of active compounds.
Phenols, particularly Inoscavin A and Hypholomine B, are found in the high
concentrations. Better quantitative methods are needed to perform quality
control in order to support further research of this mushroom (2).




Mushrooms belonging to the genus Phellinus of the Hymenochaetaceae
Basidiomycetes have been traditionally used as a medicine in Asia to treat
inflammation and cancers, and their medicinal functions are currently being
examined (3). The most outstanding finding of the medicinal function of the
mushroom is that polysaccharides extracted from Phellinus linteus have a potent
immune-modulating property, which is useful in the treatment of inflammation
and cancers (4). Phellinus igniarius, another mushroom belonging to the

genus Phellinus, has been also used as an herbal medicine in Asia and its
immunoregulatory properties have been reported. Polysaccharides, especially -
glucan, are believed to be responsible for the biological activity observed in these
medicinal mushrooms (5).

Biological Activities of Phellinus igniarius

Phellinus igniarius displays a wide range of biological activities, including
antioxidant, anti-inflammatory, and anticancer properties (6). Its extracts contain
various bioactive compounds such as phenolic compounds, polysaccharides, and
triterpenoids, which contribute to its therapeutic potential. Among its diverse
activities, the antifungal properties of Phellinus igniarius have attracted significant
attention from researchers (4).

Antifungal Activity of Phellinus igniarius

The antifungal activity of Phellinus igniarius is attributed to the presence of
bioactive compounds that disrupt fungal pathogens' cell wall and cell membrane
integrity, leading to cell death (7). The antifungal properties of Phellinus igniarius
have been found effective against various fungal species, such as Candida,
Aspergillus, and Trichophyton (8).

Potentiation of Antifungal Activity with Fluconazole

Fluconazole, a widely recognized antifungal drug, is used to treat an array of
fungal infections. The emergence of drug-resistant fungal strains has driven the
need for innovative therapeutic strategies (9).

Studies have shown that combining Phellinus igniarius with ketoconazole can
enhance the antifungal efficacy of the drug. This promising approach may help
combat drug-resistant fungal infections. The synergistic action of Phellinus




igniarius and fluconazole is attributed to their different modes of action, targeting
distinct cellular structures in fungal pathogens (10)

Figure 1: P igniarius growing i Bialowieza Forest in Poland. a) Young fruiting
body on living Salix fragilis. b) On the dead trunk of Betula pendula. c) Over ten
years old specimen on living Carpinus betulus,

d) Older specimen on living Carpinus betulus. Habitats: alluvial alder and ash forests,

Fraxino-Alnetum (a) and oak and hombeam forests, Tilio-Carpinetum (b-d)

All pictures are from the collection of Marek Wolkowycka




[Material and Methods }

Materials:

1. Phellinus Igniarius Extract (1000 mg)
2. Vitamin E powder (100 mg/wt), sourced from Pioneer Drugs Company

Fluconazole (100 mg/wt)

W

DMSO solution, used as a solvent

5. lIsolated strain of Candida albicans.

Methods:

Our study utilized the well diffusion method to ascertain the antifungal activity of
Phellinus igniarius and Fluconazole, both individually and in combination with
Vitamin E. This method is a widely accepted technique for assessing the
antimicrobial properties of various substance (11).

In this process, agar plates were first prepared and inoculated with the isolated
strain of Candida albicans. Following the inoculation, wells were carefully created
in the agar using a sterile borer. These wells served as reservoirs for the test
samples (12).

The test samples, which included the Phellinus igniarius extract, Fluconazole,
Vitamin E, and their combinations, were then introduced into the wells. Care was
taken to avoid any contamination during this process.

Following the introduction of the test samples, the agar plates were incubated at
a suitable temperature for a predetermined period. This allowed for the
interaction between the test samples and the fungal strains (13).

Post incubation, the antifungal activity was evaluated by measuring the zones of
inhibition around the wells. These zones, characterized by the absence of fungal




growth, indicated the effectiveness of the test samples against the fungal strains.
Larger zones of inhibition were indicative of higher antifungal activity(14).

This methodology allowed us to not only assess the antifungal activity of Phellinus
igniarius and Fluconazole individually but also evaluate their combined effect with
Vitamin E, providing a comprehensive understanding of their potential use in
antifungal treatments (15).

In this study, we embarked on an exploration of the antifungal potential of
Vitamin E, and Phellinus igniarius extract solution. Our primary focus was to
discern the impact of varying concentrations of Vitamin E on the antifungal
activity of these combinations (16).

Preparation of Solutions:

Our initial step was the meticulous preparation of individual stock solutions for
each of our key materials: Vitamin E, and Phellinus igniarius extract. We dissolved
each material in DMSO solvent, creating uniform solutions that could be easily
adjusted for concentration. From the Vitamin E stock solution, we derived a series
of diluted solutions, each representing a different concentration. Starting from
the stock concentration of 100% (equivalent to 0.01 gm), we prepared solutions
with concentrations of 100%, 75%, 50%, 25%, 12.5%, and 6.25%.




[ Experimental setup }

The experimental design involved the use of agar plates, each featuring three
wells. These wells were filled with different combinations of the test materials,
providing a platform to observe the antifungal effects of each combination (17).

The combinations tested were as follows:

1. Well 1: A combination of Phellinus igniarius extract solution and Fluconazole,
serving as a control to benchmark the effects of the other combinations.

2. Well 2: A combination of Vitamin E and Phellinus igniarius extract solution,
designed to investigate potential synergistic effects.

3. Well 3: A combination of Phellinus igniarius extract solution, Fluconazole, and
Vitamin E, aimed at testing the hypothesis that Vitamin E could enhance the
antifungal activity of the standard treatment.

Each agar plate was dedicated to testing a specific concentration of the Vitamin E
solution. For ease of identification and accuracy, the plates were labeled
according to the Vitamin E concentration being tested, ranging from 100% to
6.25%.

This experimental setup facilitated a systematic evaluation of the antifungal
activity of the different combinations of materials at various concentrations of
Vitamin E. The results provided a comprehensive understanding of their potential
synergistic effects, paving the way for future research in this area."




[ Result and Discussions J

The well diffusion method demonstrated that the combination of Phellinus
igniarius and fluconazole exhibited significantly higher antifungal activity than
ketoconazole alone, even against drug-resistant strains. This enhanced effect may
lead to lower doses of fluconazole, reducing the risk of side effects and drug
resistance. Moreover, using natural products like Phellinus igniarius could
potentially minimize the environmental impact associated with the production
and use of synthetic antifungal agents.the results showed that analyzed
mushroom extract exhibit antimicrobial activity. With an increasing number of
yeasts that have developed resistance to commercial antibiotics, extracts and
derivatives from mushrooms hold great promise for novel medicines. Regarding
the development of natural antimicrobials from macrofungi, further research
could be focused on the identification and quantification of individual
antimicrobial compounds in the selected mushroom extract.




Figure 4.26 Inhibition zone in (mm) by anticandidal effect of Fluconazole, Phellinus igniarius extract
solution at different concentrations of Vitamin E (ug/ml) against C. albicans (A). 0.01 pug/ml (B) 0.0075
pg/ml. (C) 0.00375 pg/ml. (D0.0009375 pg/ml. (E) 0.0001171875 pg/ml (F) 7.32 ng/ml

Represents the inhibition zone in (mm) of different concentrations of

vitamine E (ug/ml) against pathogenic Candida spp. :

F= Fluconazole only

F+E =Fluconazole + vitamin E

F+M=Fluconazole + Phellinus igniarius extract solution

F+M+E= Fluconazole + Phellinus igniarius extract solution + vitamin E

Inhibition zone in (mm) by anticandidal effect of Fluconazole, Phellinus igniarius
extract solution at different concentrations of Vitamin E (ug/ml) against C.
albicans (A). 0.01 pg/ml (B) 0.0075 pg/ml. (C) 0.00375 pg/ml. (D0.0009375 pug/ml.
(E) 0.0001171875 pg/ml (F) 7.32 ng/ml

No. | Vit.E conc. 100% 75% 50% 25% 12.5% 6.25%
1 F 1.5 - - - - -

2 F+E 2 1.8 1.5 2.5 2 1.8

3 F+M 1.7 - 2 2.5 2 -

4 F+M+E 2.1 2.7 2.3 2.2 2.5 2.2




[ Conclusion }

Phellinus igniarius and vitamin E presents promising natural antifungal properties.
Its synergistic action with fluconazole provides an effective approach to
overcoming drug resistance and improving the treatment of fungal infections. The
well diffusion method demonstrates the potential of this combination against
various fungal strains, including drug-resistant ones. Further research is required
to better understand the underlying mechanisms and optimize the therapeutic
potential of this potent combination.
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