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Abstract

Background: Both superficial tinea and pityriasis versicolor
are very popular fungal skin infections that affect people al
over the world. Recent research suggests that certain antimi-
crobial peptides can also play arolein the body's natural
defense against fungal infection.

Aimof Sudy: The purpose of the current research would
be to investigate the tissue expression of  2-defensin mMRNA
in lesions of tinea versicolor and lesions of tinea circinata
and hence studying itsrole in fungal infection pathogenesis.

Patients and Methods: Twenty patients with tinea versi-
color, twenty with tinea circinata, and twenty controls were
included in this case control study. For real-time PCR (RT-
PCR) gene expression of p2-defensin mRNA, a punch skin
biopsy was obtained from the patient's lesional and non-
lesional skin, aswell as normal skin from a control.

Results: 2 defensin was upregulated in lesional areas of
tinea versicolor and tinea circinata in comparison to non
lesional areas of tinea versicolor, tinea circinata and control.
These results reached a statistical significance for mRNA 2
defensin in tinea versicolor and tinea circinata (p-vaue
<0.014).

Conclusion: The results back up the theory that antimi-
crobial peptides (p2-Defensin) may help the skin fight der-
matophytes and M. furfur.
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Introduction

ANTIMICROBIAL peptides (AMPs), as well
known as host defense peptides (HDPs), play a
significant role in the innate immune response.

These peptides are antibiotics with a wide spectrum
of activity that have the potential to be used as
new therapeutic agents. Gram-positive and negative
bacteria, enveloped viruses, fungi, and even trans-
forming or cancerous cells have al been shown to
be killed by antimicrobial peptides [1].
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Small cysteine-rich cationic proteins present
in both vertebrates and invertebrates are known as
defensins. They've also been found in plants [2,3].
Host defense peptides are what they are, and what
they do. They destroy bacteria, fungi, and awide
range of enveloped and non-enveloped viruses.

Human cells have lately been found to contain
three B -defensins of epithelial origin: Human f3-
defensin 1 (HBD-1), HBD-2, and HBD-3 [45].

The first human -defensin (hBD1) has been
isolated from the hemofiltrate of dialysis patients.
hBD1 isfound in epitheliawhich are directly
subjected to the environment or microbial flora
(e.g. inthe lung, kidney, pancreas, prostate, salivary
gland, and mammary gland) [6].

hBD2, a second member of the family, was
discovered in psoriatic skin for the first time.
Epithelia (gut, lung, urogenital system, skin and
pancreas), leukocytes, and bone marrow all express
hBD2. In contrast to hBD1, epithelial tissue ex-
posed to LPS or pro-inflammatory agents (TNF-
a or IL1b) upregulates hBD2 expression. Another
defensin (hBD3) has been isolated from human
lesional psoriatic scales and cloned from keratino-
cytes. Microbicidal activity of hBD1 and 2 is
primarily directed against Gram-negative bacteria,
with little to no activity directed against Gram-
positive bacteria. hBD3 seems to be a broad-
spectrum peptide antibiotic which destroys awide
range of potentially pathogenic bacteria as well as
opportunistic pathogenic yeast, Candida albicans.
hBD3 is caused by inflammatory stimuli including
the TNF-a and bacteria contact, much like hBD2.
The skin and tonsils were discovered to be the
main tissues that expressed hBD3 mRNA [7].
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Aim of the study:

The purpose of the current research would be
to investigate the tissue expression of B2-defensin
MRNA in lesions of tineaversicolor and lesions
of tinea circinata and hence studying itsrole in
fungal infection pathogenesis.

Patients and M ethods

This research was conducted on patients suffer-
ing from tinea versicolor and tinea circinata pre-
senting to the Dermatology Outpatient Clinic at
Cairo University's Kasr El Eini Faculty of Medicine
in 2017. The study included forty patients of tinea
versicolor and tinea circinata [ 20 patients tinea
versicolor and 20 patients tinea circinata (twenty
males and twenty females)] their ages varied from
16 to 38, with the average being 25. Diagnosis was
made on clinical basis, and also the study included
20 control (healthy individuals suffering from hair
fall). Written informed consents were signed by
al patients and controls after they were approved
by the Dermatology Research Ethical Committee
Office, Faculty of Medicine, Cairo University, and
the National Research Center Ethical Committee.

Cases were chosen from the Dermatol ogy out-
patient clinic according to the following criteria
including all ages, sexes, whatever first attack or
recurrent attack.

Patients were subjected to full medical history
including personal, present (onset, course and
duration) aswell as past and family history.

No associated diseases were found among the
patients group.

Tissue sample collection and RNA extraction:

Two skin biopsies (5mm punch) were taken
from every patient (alesional biopsy and non
lesional one). One skin biopsy was taken from
control. Sterilization of skin surface with alcohol
swabs was done and the skin surface was anaes-
thetized with 2% lidocaine. The skin punch was
taken perpendicularly to the skin surface, turned
clockwise, and progressed till it reached a depth
of 5mm. Over the wound, a bandage was put on.
Patients were told to change their bandages every
day until the wound healed completely.

The biopsies were subjected to molecular anal-
ysis by RNA extraction of Beta2 Defensin genes
then amplification of Beta2 Defensin gene by real
time 'quantitative’ polymerase chain reaction (PCR).

Total RNA was extracted utilizing Trizol as
directed by the manufacturer to detect mMRNA
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expression (Applied BioSystems). cDNA was car-
ried out in atotal volume 20 w5 - RAreaction,
10 g—TagMan universal PCR master mix (10 g4), &
| p—fomward primer (10 )4 J rawerse primer
(10 pv).mnd 14.84 g distilled water made up the
total PCR volume of 25 j—P&R cycling conditions
were as follows: Denaturing at 94 ° C for 20 seconds,
then annealing at 56° C for 20 seconds, and exten-
sion at 72° C for 30 seconds, then 80° C for 20
seconds. The primers were as follows:

GAPDH (141 pb): sense, 5-CCTCAAGAT-
CATCAGCAAT-3; antisense, 5CCATCCAGTC-
TTCTTCTGGGT-3'; probe,

5-FAM-ACCACAGTCCCATGCCAT-
CATCAC-FAM-3

Satistical analysis:

When applicable, datawere statistically defined
using range, mean * standard deviation (= SD),
median, frequencies (number of instances), and
percentages. The Anovatest for independent sam-
ples was used to compare quantitative variables
among the study groups. Wilcoxon Signed Ranks
test was used to compare categorical data. The
Pearson correlation coefficient test was used to
determine the association between different varia-
bles. A statistically significant p-value was less
than 0.05. Microsoft Excel 2007 (Microsoft Cor-
poration, NY, and USA) and SPSS (Statistical
Package for the Social Science; SPSS Inc., Chicago,
IL, USA) version 15 for Microsoft Windows were
used to perform all statistical analysis.

Results

This research included forty patients (20 patients
with tinea versicolor and 20 patients with tinea
circinata). The patient group included 20 men
(50%) and 20 women (50%). Their ages varied
from 16-38 years, with an average of 24.93 +6.635
years, with duration from 7 days to 3 months.

On comparing the level of expression of MRNA
B2-defensin lesional and non lesiona in both tinea
versicolor and tinea circinata patients, a significant
statistical difference was reported (higher in lesional
areas). (p-value 0.014) (Table1 & Fig. 1).

A significant difference in the level of B2-
defensin mRNA was detected in both tinea versi-
color and tinea circinata compared to the control
group, where lesional areas were much higher. (p-
value <0.001) (Table2 & Fig. 2).
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Table (1): Comparison between Beta2 Defensin mRNA ex-
pression lesional and non lesional in tinea versicolor
and tinea circinata.

Beta2 defensins Beta2 defensins p-
Lesional Non Lesiona value
Tinea Range: 2.74-8.26  Range: 0.59-21.00 0.014
versicolor Mean+SD: Mean+SD:
4.7210+1081113  2.7665+4.82321
Tinea Range: 1.82-8.71 Range: 0.20-147.00 0.014
circinata MeantSD: Mean+SD:
13.6850+39.58097 3.6510+ 1.45465
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Fig. (1): Comparison between Beta2 Defensin mRNA expres-
sion lesional and non lesional in tinea versicolor and
tineacircinata.

Table (2): Comparison between Beta2 Defensin mRNA ex-
pression lesional tinea versicolor, tinea circinata
and control group.

Beta2 defensins p-
Lesional Control value
Tinea Range: 2.74-8.26  Range: 0.40-2.02 <0.001
versicolor MeantSD: Mean+SD:
4.7210+£1081113  0.9765+0.42948
Tinea Range: 1.82-8.71 Range: 0.40-2.02 <0.001
circinata Mean+SD: Mean+SD:
3.6510+1.45465  0.9765+0.42948
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Fig. (2): Comparison between Beta2 Defensin mRNA expres-
sion lesional tinea versicolor, tinea circinata and
control.
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Discussion

Both superficial tinea and pityriasis versicolor
are very popular fungal skin infections that affect
people all over the world. In most instances, the
causal dermatophytes and Malassezia spp. spread
throughout the epidermis’ stratum corneum. A
moderate inflammatory response is routinely no-
ticed during infection. A mild dermal infiltrate of
mononuclear cells and polymorphous leucocytes
characterizes this response. The skin-invading
fungi are usually confined to the stratum corneum,
even though only afew of such inflammatory cells
enter the superficial skin layers. Thisindicates that
the skin may harbour natural non-cellular compo-
nents against fungi [9-13] .

Recent research suggests that certain antimi-
crobia peptides can play arole in the body's natural
defense against fungal infection [11,12,13].

Epithelia and granul ocytes produce antimicro-
bial molecules, putting them in a unique place to
defend against non-invasive organisms like der-
matophytes. Dermatophytosisis caused by Tricho-
phyton, Epidermophyton, and Microsporum spe-
cies. The keratinized tissues of the epidermis, hair,
and nails are infected by these keratinophilic fila-
mentous fungi, frequently; thereis just aminor
inflammatory response. Spite of the fact that they
are often infected in people who seem to have
normal immune systems, the cause of this deficien-
cy in such patients that makes them vulnerable to
infection isunclear [14].

Human cells have lately been found to contain
three B -defensins of epithelial origin: Human f3-
defensin 1 (HBD-1), HBD-2 and HBD-3 [45].

The objective of thisresearch was to investigate
the possible role of AMPs (beta defensin 2) for
defending against cutaneous fungal diseases.

Expression of MRNA -defensin 2 was assessed
(by RT-PCR) in lesional and non lesional areasin
patients having tinea versicolor and others having
tinea circinata and in 20 healthy control subjects.

Out of the forty patients involved in the study
adtatistical significant increase of the level of
HBD2 was reported in all patients (in lesional
areas) compared to the control group (in 20 indi-
viduals).

Similar results have been reported beforein
previous studies but mostly using immunostaining
of skin biopsies. They revealed a significant in-
creased expression of AMPs (HBD2) in the distinct
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layers of lesional epidermiswhen compared to the
control group [15,16,17] .

Donnarumma et al. [18] measured the expression
of MRNA by RT-PCR aswe did and reported as
well increased level of both HBD 1 and HBD2 in
human keratinocytes treated by malassizia furfur
(tissue culture not patients).

Again the significant statistical reported differ-
ences for AMPsin this current study between
lesional and that of the non lesional areasin the
same patient being higher in lesional areas assures
more that AMPs ( 3-defensin) resemble an integral
part of the innate immunity expressed in a specific
form in skin areas only where the fungus resides
causing the resultant pathology.

Dermatophytes and yeast are two different
forms of fungal organisms causing tinea circinata
and tinea versicolor respectively. Hence we inves-
tigated the expression of AMPsin both diseases
to elaborate any possible difference in the immu-
nogenic reaction related to the type of the fungal
organism.

Supporting these results, both Lopez Garcia et
al. [16] and Brasch et a. [17], measured HBD2 &
HBD3 in both superficia fungal infections (tinea
corporis) and tinea vesicolor (in 17 patients) and
found no significant differences as well.

Recurrence is a usual feature encountered in
patients suffering from fungal infection especialy
seen in tinea versicolor patients.

0 2-defensin level was significantly higher in
females in comparison to males. Otherwise no
significant correlation was detected in the present
study between the studied AMPs and other clinical
parameters e.g age, duration and the extent of the
disease.

In conclusion, the current study revealed sig-
nificant higher levels of mRNA of () 2-defensinin
tinea versicolor and tinea circinata patients, high-
lighting their importance as an integral part of
innate immunity to defense against superficia
fungal infection. As aresult of thistheory, new
therapeutic pathways and methods to recognizing
human susceptibility to such rare dermatologic
diseases are suggested.

Conclusion:

The results back up the theory that antimicrobial
peptides (P2-Defensin) play arolein skin protection
against dermatophytes and M. furfur.
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Further study for other AMPs & their rolein
fungal infection. Study of any possible genetic
polymorphism for AMPs in recurrent cases. Com-
paring the role of AMPsin different skin infections
(bacterial, viral and fungal). A larger scale of
patients to investigate more the sex differences
reported in this current study regarding the levels
of mMRNA expression of b2-defensin being higher
in females.
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