Letter to the Editor

The impact of oxidative stress in androgenic alopecia

in women

Anna Cwynar!, Dorota M. Olszewska-Stonina?, Rafat Czajkowski?

Department of Pathobiochemistry and Clinical Chemistry, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University in Torun,

Poland

2Department of Dermatology, Sexually Transmitted Disorders and Immunodermatology, Collegium Medicum in Bydgoszcz,

Nicolaus Copernicus University in Torun, Poland

Androgenic alopecia (AGA) is one of the most com-
mon forms of female pattern baldness, and the incidence
of this disease entity increases with age. It is estimated
that AGA occurs in about 10% of women in the pre-meno-
pausal period and in 50-75% after the age of 65 [1].

The diagnosis of AGA in women is difficult. No ref-
erence diagnostic method has been developed so far
which would be helpful both in diagnosis and monitor-
ing of treatment of this form of alopecia. One of the basic
examinations is the trichological analysis which allows
to assess the percentage of hair at particular stages of
growth [2]. Another parameter helpful in the diagnosis of
AGA is the determination of the level of hormones in the
blood — free and total testosterone, dehydroepiandros-
terone and oestrogens. However, the androgen levels in
AGA patients may be increased or normal [1].

In androgenic alopecia, dihydrotestosterone (DHT)
stimulates the secretion of hair growth inhibitory fac-
tors, such as the transforming growth factor f1 and 2
(TGF-B1/p2) [3]. The study by Upton et al. has shown that
in vitro culture of dermal papilla (DP) cells, derived from
the scalp of male patients with AGA, undergoes prema-
ture aging. The main cause of this process is oxidative
stress and the gradual accumulation of reactive oxygen
species (ROS) in cells, resulting in the loss of their func-
tion. ROS mediate in response to DHT and growth fac-
tors, which in turn may affect growth factor signalling
in the cell [3].

This study aims to investigate oxidative stress in fe-
male patients with AGA and in healthy controls by mea-
suring the levels of plasma and erythrocyte malondial-
dehyde (MDA), the level of the ceruloplasmin (CER) and
the activity of paraoxonase 1 (PON1). The study included
12 AGA female patients (mean age: 46.8 +13) and the
control group consisting of 25 age- and sex-matched
healthy volunteers (mean age: 32.7 +11). There was no
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significant body mass index (BMI) difference between
groups.

Plasma and erythrocyte MDA levels were higher in
female patients with AGA compared with controls (by
4.76% and 10.99%, respectively), but these differences
were not statistically significant (p = 0.205; p = 0.909).
However, a significant increase was observed in CER
levels (p = 0.015) in the studied group compared with
the controls. In contrast, the activity of PON1 was signifi-
cantly reduced (p = 0.038) in the studied group compared
with the healthy volunteers (Table 1).

The skin is constantly exposed to both endogenous
and exogenous oxidizing agents. The action of ROS re-
sults in damage to cellular components, such as nucleic
acids, proteins and lipids of the cell membrane. The re-
sults obtained indicate a disturbance of the oxidative-
antioxidant balance in the course of AGA in women.

Lipid peroxides and their products (MDA) may cause
disturbances in the normal functioning of most cells and
their level correlates with the degree of lipid peroxida-
tion [4, 5]. The increase in lipid peroxidation products
in female patients with AGA suggests the presence of
oxidative stress.

Ceruloplasmin belongs to preventive antioxidants,
and its ability to bind transition metal ions prevents the
formation of superoxide anion radical (0,”) [6]. CER is
attributed to approximately 80% of plasma antioxidant
properties [7]. An increased concentration of this enzyme
in blood plasma, observed in the course of inflammation,
is most likely associated with the body response to the
oxidative stress accompanying these processes [8]. The
observed increase in the CER concentration in female
patients with AGA may support the hypothesis of andro-
genetic alopecia as an inflammatory disease.

Paraoxonase 1is an enzyme involved in the hydro-
lysis of ester bonds in the body. Increasing interest in
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Table 1. The values of MDA, CER and PONT1 in peripheral blood of androgenic alopecia female patients and healthy

subjects

Parameter AGA patients Healthy subjects P-value

(n=12) (n=25)
Me (Q25-Q75) Me (Q25-Q75)

MDAe [nM/gHb] 22.22 (18.37-29.71) 20.02 (15.86-24.10) 0.909
MDA [nM/ml plasma] 0.44 (0.42-0.49) 0.42 (0.38-0.46) 0.205
CER [mg/dl] 27.35 (24.65-32.75) 23.09 (20.50-25.20) 0.015
PON1 [U/] 39.04 (29.16-50.52) 50.75 (38.12-81.06) 0.038

AGA — androgenic alopecia, Me — median, MDAe — malondialdehyde concentration in erythrocytes, MDA — malondialdehyde concentration in blood plasma,
CER - ceruloplasmin, PON1 — paraoxonase 1, p — statistical significance level (Mann-Whitney U test).

this molecule, however, is primarily associated with its
antioxidant activity. PON1 takes part in the degradation
of hydrogen peroxides and the metabolism of xenobiotic
substances, playing an important role in the body detoxi-
fication process [9, 10]. The observed reduced activity of
the PON1 enzyme in the studied group’s serum may play
a role in the progression and/or development of AGA.
Further research is needed to clarify these results.
There are still few literature reports investigating the
oxidative stress parameters in the blood of female pa-
tients with androgenetic alopecia. Therefore, it was con-
sidered interesting to study the antioxidant systems in
erythrocytes and plasma of this group of patients.
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