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ABSTRACT

Fungal infections are the most common globally
issue for skin health and it affected all age group
but it common in adult. It infections are mostly
treated by topical or systemic or specialanti-fungal
therapy. Topical therapy is normally preferred
because of their targeted therapy and less side
effects. The some human diseases attributed in
some way to the effects of fungi, and consequently
have long been recognized as important to the
dermatologist and mycologist. Thus, it is difficult
to synthesize agents that will destroy the
pathogenic organism and not harm to the patient.
Ketoconazole is an imidazole derivative it was the
first broad-spectrum, oral antifungal drug to be
used in clinical medicine. This review summarizes
recent advances in novel strategies employed in
topical carriers to improve the therapeutic
performance of anti-fungal Lotion.
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l. INTRODUCTION
Fungal infectionis one of the major
problems of skin disease across worldwide. Fungi
normally attack the skin surface during the initial
phase and later invade into the deeper layer
by desquamation. Candida species is one of the
fungi which are most superficial cutaneous
infection [1-5]. Fungal infection expressed in
deeper layer of skin called cutaneous mycoses”.
Cutaneous fungal infections are commonly known
as “Dermatophytes”. Fungi commonly involved in
different dermatomycoses include Tinea
corporis, Tinea pedis and Tinea cruris [6-8]. Once,
fungal infection further penetrates deeper skin
tissue is known as “Subcutaneous mycosis” [9].
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The Topical delivery of anti-fungal lotion
is the best route against major skin dermatophytes.
Topical delivery is contributes to reduced systemic
toxicity and avoid pre-systemic metabolism.
Various drugs like ketoconazole, are used as topical
administration by spreading or smoothly rubbing
on the skin [10-12]. The main advantages of topical

delivery further include site specific drug delivery,
reduce systemic toxicity, increase patient
compliance, increase the efficacy of treatment and
improve bioavailability. On the other hand, topical
delivery of anti-fungal drugs can cause
adverse skin  reactions like allergic  reaction and
itching [13-16]. The anti-fungal activity of azoles is

DOI: 10.35629/7781-080326692674 Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 2669


https://www.sciencedirect.com/topics/nursing-and-health-professions/mycosis
https://www.sciencedirect.com/topics/nursing-and-health-professions/mycosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/dermatosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/desquamation
https://www.sciencedirect.com/topics/medicine-and-dentistry/dermatomycosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/tinea-corporis
https://www.sciencedirect.com/topics/medicine-and-dentistry/tinea-corporis
https://www.sciencedirect.com/topics/medicine-and-dentistry/tinea-corporis
https://www.sciencedirect.com/topics/medicine-and-dentistry/athletes-foot
https://www.sciencedirect.com/topics/medicine-and-dentistry/tinea-cruris
https://www.sciencedirect.com/topics/medicine-and-dentistry/topical-drug-administration
https://www.sciencedirect.com/topics/medicine-and-dentistry/topical-drug-administration
https://www.sciencedirect.com/topics/medicine-and-dentistry/topical-drug-administration
https://www.sciencedirect.com/topics/nursing-and-health-professions/drug-delivery-system
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/bio-availability
https://www.sciencedirect.com/topics/medicine-and-dentistry/skin-manifestation
https://www.sciencedirect.com/topics/nursing-and-health-professions/allergic-reaction

International Journal of Pharmaceutical Research and Applications

n\

UPRA Journal

J Volume 8, Issue 3 May-June 2023, pp: 2669-2674 www.ijprajournal.com

related to its ability to block the synthesis of
ergosterol. Lipid formulation appears to be highly
efficient carriers to improve fungicidal activity of
azole drugs. Similarly, high skin penetration of
topical antifungal formulations ought to be an

important feature for effective treatment of
cutaneous dermatophytosis. Particle size, surface
charge, and lipophilicity play an important role in
determining penetration depth into different skin
layers.
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Fig — Layers of skin with Dermatophytoses

TYPES OF ANTIFUNGAL

The antifungal is divided into two types,
local and systemic. Local antifungalare usually
administered topically or vaginally, depending on
the condition being treated. Systemic antifungalare
administered orally or intravenously. of the
clinically employed azole antifungals, only a
handful are used systemically. These include
ketoconazole, itraconazole, fluconazole,
fosfluconazole, voriconazole, posaconazole, and
isavuconazole. Examples of non-azole systemic
antifungals include griseofulvin and terbinafine
[17-20].

ORAL AND TOPICAL ANTIFUNGAL AND
THEIR USE

Orally or topically routes of antifungal
drugs or a combination of both can be used to treat
fungal infections caused by dermatophytes [21].
All antifungal agents aimed at degrading the cell
wall of the fungus to inhibit its mechanism of
infection and to cause cell death. Topical
antifungalare commonly thought of as a first-line
treatment for dermatomycosis because as creams,
liquids, or sprays they are treatments that can be
directly applied to the skin, nails, hair, or even to
the mouth and other places of body. Topical

antifungalare more effective than systemic
treatment, and their method of administration gives
them the advantage of curing skin diseases by their
direct application at the site of infection [22].
Candida infections, pityriasis versicolor, tinea
barbae, tinea capitis, tinea corporis, tinea cruris,
tinea faciei, tinea manuum, tinea nigra, and tinea
pedis are examples of fungal infections that are
treated with both first- and second-line topical
antifungal drugs, depending on the severity of the
infection [23,24].

The primary class includes azoles,
polyenes, and benzylamine. On the other hand, in
addition to drugs in the primary class such as
ketoconazole, clotrimazole, econazole, ,
miconazole, and trioconazole, the drugs terbinafine
and amorolfine are also used for the treatment of
fungal infection. Ketoconazole shampoo is used to
treat fungal infections on the scalp [25]. Antifungal
injections are also available, such as amphotericin,
flucytosine, itraconazole, voriconazole,
anidulafungin, caspofungin, and micafungin, which
are also used depending on the type of fungal
infection. Antifungals are different from antibiotics
because antibiotics can only kill bacteria [26].

Imidazoles and triazoles are the two types
of azolesantifungal. Both work with the same
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mechanism, which is by stopping the conversion of
lanosterol to ergosterol by inhibiting the work of
enzyme lanosterol 14-alpha-demethylase, thus
causing porousness in the fungal cell wall [27].
However, both categories show their activity at the
different points of the spectrum and have structural
differences in the number of nitrogen atoms: in
imidazole, it is two, whereas triazole has three
nitrogen atoms in it [28]. The polyene antifungals
are nystatin, natamycin, and amphotericin B; they
are effective against common fungal infections
such as candidiasis, aspergillosis, mucormycosis,
and cryptococcosis. Polyene antifungals bind to
ergosterol, which is the main sterol present in the
cell membrane, and they form a polyene—ergosterol
complex that creates pores that increase cell
permeability [29, 30]. On the other hand,
amphotericin - B shows fungicidal activity
for Candida species, Histoplasma

capsulatum, Cryptococcus

neoformans, Blastomyces,

and coccidioidesimmitis, although effective
treatment depends on parameters such as drug
amount and pH (6.0 to 7.5) [31]. Nystatin belongs
to the polyene antifungal group and is effective
against the mucosal and cutaneous infections
caused by candida species, although it is less
effective against dermatophytes [32]. Butenafine
and allylamines are types of benzylamine drugs and
are used topically for the treatment of
dermatophytosis. They disturb the cycle of
ergosterol  synthesis by inhibiting squalene
epoxidase enzyme synthesis. Allylamines are
considered less effective antifungal agents;
however, they have an advantage in the treatment
of tinea pedis [33]. When the infection reaches a
more severe level, second-line treatment with oral
antifungal drugs such as griseofulvin, itraconazole,
fluconazole, and terbinafine are among the
medications mainly used, with allitraconazole
being the most effective [34-39].

CANDIDA ALBICANS TREATMENTS BY
BOTH ORAL AND TOPICAL ANTIFUNGAL
TREATMENTS

Antifungal medications such as polyenes,
azoles, and echinocandins are used to treat
candidiasis in both topical and oral forms,
depending on the severity of the infection. Nystatin
and amphotericin B from polyene; miconazole,
clotrimazole, itraconazole, ketoconazole,
fluconazole, voriconazole, and econazole from
azoles; and caspofungin, micafungin, and
anidulafungin from echinocandins are used [40].

These are cyclic hexapeptides with an N-acyl
aliphatic or aryl side chain that aid in the treatment
of fungal infections caused by Candida and
Aspergillus species by disrupting the fungus’ cell
wall  structure [41]. Echinocandins named
caspofungin, micafungin, and anidulafungin are
mainly used and these are lipopeptides that act as
an inhibitor of the B-d-glucan enzyme (the main
component of cell walls) [42]. Therefore, the
inhibition leads to cell death and helps to prevent
the infection. The pathogenicity of candidiasis
depends upon the host strength or factors by which
yeast can multiply [43]. Upon candida infection,
most microorganisms gather and form a three-
dimensional structure on the surface, which is
called biofilm [44]. These biofilms are resistant to
amphotericin B and fluconazole antifungal drugs.
However, the biofilm of Candida albicans is more
pathogenic than all other species. For a long time,
contaminations caused by Candida species were
treated with azoles, the most common class of
antifungal medications. As of late, protection from
azoles has expanded in Candida species, both in
clinical settings and in vitro. Azoles can treat
infection by interfering with the catalyst lanosterol
14-a-demethylase [45]. This catalyst engages with
the biosynthesis of a critical component, ergosterol
[46]. Azoles mainly target components such as
chitin and glucan, which are not present in human
skin due to the structural difference between
ergosterol and cholesterol [47]. Previously azoles
and echinocandins were considered effective drugs
against Candida species. However, nowadays, these
species have become resistant to these drugs [48].

MECHANISM OF
KETOCONAZOLE
Ketoconazole performas an antifungal
agent by inhibiting the cytochrome P450 14a-
demethylase enzyme. This enzyme is responsible
for inhibiting the biosynthesis of triglycerides and
phospholipids by  fungi.More  specifically,
ketoconazole block the synthesis of lanosterol, a
necessary precursor for ergosterol biosynthesis.
Ergosterol is needed to maintain the integrity of the
membrane of fungi.Without ergosterol, the fluidity
of the membrane increase, which in turn prevents
fungal growth, Ketoconazole, in high doses, can
competitively bind to androgen receptors, such as
that of testosterone and dihydrotestosterone, which
can decrease the activity of testosterone and
dihydrotestosterone in prostate cancer.
Ketoconazole can also inhibit the enzymes 17-
alpha-hydroxylase and 17, 20-lyase, which are

ACTION OF
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necessary for the synthesis of steroids in the
adrenal cortex, including testosterone.lt inhibits the
activity of the enzyme 21-hydroxylase, this enzyme
is essential for synthesizing mineralocorticoids and
glucocorticoids, such as cortisol, in the adrenal
cortex.[49-53]

1. CONCLUSION

The many type of fungi are create
form fungal infection, Antifungal medicines are
used to treat fungal infections, which most
commonly affect your skin, hair and nails. You can
get some antifungal medicines from a pharmacy
without needing a GP prescription. Antifungal
medicines work by either: Killing the fungus
preventing the fungus from growing. And there are
so many uses of antifungal agents in the formation
of medication, and antifungal have so many type
for each antifungal disease give proper treatment.
Ketoconazole is the mainstay antifungal agent for
treatment of life-threatening mycoses and for most
other mycoses, with the possible exception of the
dermatophytes.
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