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Alopecia areata (AA) is a disease with complex and 
not fully known etiopathogenesis, associated with hair 
follicle damage [1]. The disease affects only hair contain-
ing melanin, therefore grey streaks remain in the foci 
of alopecia. It happens that after 3 to 6 months there 
is spontaneous regrowth – new hair is then free of dye 
and their repeat pigmentation occurs only after a few 
weeks [2]. 

One of the theories that elucidates the pathomecha-
nism of AA is the theory of oxidative stress [3]. The proof 
of the validity of this theory can be the presence of new 
grey hair in patients with AA. The study has shown that 
millimolar concentrations of hydrogen peroxide (H

2
O

2
) 

are accumulated within grey hair [4]. Its presence inhibits 
the conversion of tyrosine into melanin by inactivation of 
the enzyme tyrosinase. The increase in the level of H

2
O

2
 

is most probably due to a decrease in activity of catalase 
(CAT) responsible for its detoxification [5]. 

H
2
O

2 
decomposition is assumed to occur mainly with 

the participation of glutathione peroxidase (GPx), thus 
CAT acts only as an auxiliary and is active when extreme-
ly high concentrations of H

2
O

2 
occur [6]. In turn, the bio-

logical role of superoxide dismutase (SOD) is to catalyse 
reactions of dismutation of superoxide radicals with si-
multaneous generation of H

2
O

2
 [7]. In physiological con-

ditions these enzymes operate together; for this reason, 
the inactivation of any of these enzymes will weaken the 
antioxidant defence of the body.

The objective of this study was to evaluate the state 
of oxidant-antioxidant balance in patients with AA by as-
sessment of the most important antioxidant enzymes, 
GPx, CAT and SOD, in patients with AA. The study includ-
ed 30 AA patients (23 females/8 males, mean age: 34.4 

±10.9) and the control group consisting of 30 age- and 
sex-matched healthy volunteers (17 females/13 males, 
mean age: 37.3 ±17.4). There was no significant differ-
ence between groups with regard to age and body mass 
index (BMI).

A disturbance in the oxidative-antioxidant balance 
was demonstrated by a statistically significant decrease 
in the GPx activity level in blood erythrocytes samples 
from the patients with AA as compared to the control 
group (p = 0.001). Also a decrease in CAT activity was 
noted in patients with AA as compared to the control 
group, but these differences were not statistically sig-
nificant (p = 0.491). A slight, statistically insignificant 
increase was observed in the activity of SOD in patients 
with AA as compared to the control (p = 0.221) (Table 1).

Oxidative stress is a physiological consequence of the 
aerobic metabolism of cells. However, in some cases its 
intensity exceeds the adaptability of the body, which in 
consequence may lead to development of diseases with 
free radical background. Enzymatic antioxidative mecha-
nisms neutralizing reactive oxygen species (ROS) should 
form a consistent and efficient antioxidant defence sys-
tem [8]. For this purpose, the activity of the most impor-
tant antioxidant enzymes, GPx, CAT and SOD, was evalu-
ated in patients with AA.

Glutathione peroxidase is involved in the reduction 
of hydrogen peroxide and organic hydroperoxides. In ad-
dition to the protective function towards the cell mem-
branes (it protects against their peroxidation damage), 
it also controls the proper course of cell metabolism. The 
activity of glutathione peroxidase changes in disorders 
occurring in the body as a result of oxidative stress [3, 6]. 
Substantial reduction in this enzyme observed in alope-
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cia areata may suggest an oxidative-antioxidative bal-
ance disorder associated with this condition. Moreover, 
it may also affect the presence of elevated hydrogen per-
oxide concentrations in the course of AA. The observed 
decrease in CAT activity and higher SOD activity in AA pa-
tients may further exacerbate H

2
O

2
 concentration within 

the hair follicle. The results obtained may indicate the in-
effectiveness of enzymatic antioxidant defence systems 
in AA, and even explain the cause of appearance of grey 
hair in this group of patients. So far, many observations 
have shown that the process underlying greying is oxida-
tive stress induced by hydrogen peroxide.

Laboratory evaluation of the activity of individual 
antioxidant enzymes provides valuable information on 
the condition of the enzymatic antioxidant barrier in AA. 
However, a wider use of the ability to determine the ac-
tivity of these enzymes, both for diagnostic-prognostic 
and prophylactic purposes, remains a matter of the fu-
ture.
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Table 1. Activity of GPx, CAT and SOD in peripheral blood erythrocytes of alopecia patients and healthy subject

Parameter AA patients (n = 30) Healthy subjects (n = 30) P-value

GPx [U/gHb] 7.56 ±3.32 11.56 ±6.03 0.001

CAT [IU/gHb] 57.73 ±13.65 64.21 ±10.73 0.491

SOD [U/gHb] 699.39 ±81.74 674.66 ±69.84 0.221

GPx – glutathione peroxidase, CAT – catalase, SOD – superoxide dismutase, p – statistical significance.


