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Changes of Lipid Peroxidation and
Antioxidant System in Serum and
Tissues of Patients With Alopecia Areata

Alopesi Areatali Hastalarin Doku ve
Serumlarinda Lipid Peroksidasyon ve
Antioksidan Sistem Degisiklikleri

ABSTRACT Objective: Alopecia areata (AA), is an autoimmune inflammatory disease, characterized by
the loss of the scalp hair, and its etiology and pathogenesis is still unknown. To search the role of oxida-
tive stress in the etiopathogenesis, lipid peroxidation and antioxidant enzyme levels are studied in the se-
rum and tissues of patients with AA. Material and Methods: The study was performed on 21 adult patients
diagnosed as AA and 21 healthy volunteers. All subjects were nonsmokers, did not have any systemic dis-
ease and had not recieved any systemic or topical theraphy. Blood samples were obtained from both the
patients and the control group, and tissue specimens were taken only from the alopecic and normal scalp
tissues of the patient group. Malondialdehyde (MDA), superoxide dismutase (SOD) and glutathione per-
oxidase (GP) enzyme levels were studied. Student’s t test and Mann Whitney U test were used for the sta-
tistical analysis. Results: Serum eritrocyte SOD and GP levels were significantly higher in the patients
with AA when compared with the control group (p=0.025, p=0.033, respectively). Plasma MDA levels we-
re higher in the patient group, but this was not statistically significant (p=0.109). SOD levels of alopecic
tissues were significantly higher than normal tissues for the patients (p=0.018). There was not any diffe-
rence for the levels of GP and MDA in the alopecic and normal tissues (p=0.458, p=0.660, respectively).
Conclusion: Antioxidant enzyme levels (SOD and GP) were higher in the patient group compared with
control group, furthermore for the patient group these levels were higher in alopecic tissues compared
with normal tissues. Therefore it is thought that, as the result of oxidative stress and lipid peroxidation,
antioxidant enzyme levels are increased. In conclusion it is decided that, lipid peroxidation and changes
in oxidant-antioxidant systems may play an important role in the pathogenesis of AA.
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OZET Amag: Alopesi areata (AA), etyolojisi ve patogenezi kesin olarak bilinmeyen, sa¢ dokiilmesi ile
karakterize, inflamatuvar otoimmiin bir hastaliktir. Hastaligin etyopatogenezinde oksidatif stresin ro-
liind aragtirmak amaciyla AA’l hastalarin serumlarinda ve dokularinda lipid peroksidasyonu ve an-
tioksidan enzim diizeyleri aragtirildi. Gereg ve Yontemler: Calismaya AA tanis1 almug, sigara igmeyen,
herhangi bir sistemik hastalig1 olmayan, sistemik ve topikal tedavi almayan 21 eriskin hasta ve aym
kosullardaki 21 saglikl goniillii dahil edildi. Kan 6rnekleri hasta ve kontrol grubundan, doku 6rnek-
leri ise sadece hasta grubunun alopesik ve normal sagh derilerinden alindi. Bu érneklerde malondial-
dehit (MDA), siiperoksit dismutaz (SOD), glutatyon peroksidaz (GP) enzim diizeyleri arastirildi.
Istatistiksel degerlendirmede Student t testi ve Mann Whitney U testi kullanildi. Bulgular: AA’l: has-
talardaki serum eritrosit SOD ve GP diizeyleri, kontrol grubuna gore anlaml derecede yiiksek saptan-
di (sirasiyla p=0.025, p=0.033). Plazma MDA diizeyleri hasta grubunda kontrol grubuna gore yiiksek
tespit edilse de bu fark istatistiksel olarak anlamli degildi (p=0.109). Hastalarin alopesik dokularinda-
ki SOD diizeyleri normal dokularindaki SOD diizeylerine gore istatistiksel olarak anlamli derecede
yiiksekti (p=0.018). GP ve MDA diizeyleri agisindan alopesik ve normal dokular arasinda fark yoktu
(sirastyla p=0.458, p=0.660). Sonug: Bu ¢alismada antioksidan enzim (SOD ve GP) diizeyleri hasta gru-
bunda kontrol grubuna gore; ayrica hastalarin alopesik dokularinda normal dokulara gére yiiksek bu-
lundu. Bu durumda oksidatif stres ve lipid peroksidasyonu sonucunda antioksidan enzim diizeylerinde
artig gelistigi diistiniildii. Sonug olarak lipid peroksidasyonunun ve oksidan-antioksidan sistemdeki
degisikliklerin AA patogenezinde 6nemli rol oynayabilecegi kararina varildi.

Anahtar Kelimeler: Alopesi areata; lipid peroksidasyonu; oksidatif stres
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lopecia areata (AA) is an autoimmune inf-
Alamatory disease, characterized by hair

loss, and its etiology and pathogenesis is
not known definetely.!® The clinical exposition of
AA according to the pattern of hair loss may be
classical, total (characterized by hair loss covering
the whole scalp) and universal (characterized by
the loss of all body hair).!? Immunological factors
(autoimmunity, apoptosis, cellular factors), genetic
predisposition, atopic state, emotional stress, neu-
rologic factors, viral infections (cytomegalovirus),
oxidative stress are thought to play role in the eti-
ology of the disease.'®

The presence of oxidative stress, arising as the
result of imbalance between oxidant and antioxi-
dant systems is shown by evaluation of antioxidant
enzymes such as superoxide dismutase (SOD), glu-
tathione peroxidase (GP) and lipid peroxidation
products such as malondialdehyde (MDA). SOD is
the major antioxidant enzyme that reduces the su-
peroxide radicals in the cell and also it is the first
defence mechanism in the body for free oxygen ra-
dicals. GP, inhibits lipid peroxidation. MDA is a
product of lipid peroxidation and is the best indi-
cator of oxidative lipid peroxidation and so the oxi-

dative stress in the plasma.®!!

The presence of anti-MDA antibodies is
shown in systemic lupus erythematosus models and
determined that oxidative stress may play a role in
the development of autoimmune diseases.'” Besi-
des it is shown that oxidative stress may cause
apoptosis.'® Therefore it is thought that oxidative
stress may play a role in development of AA, which
is an autoimmune disease and apoptosis is accused
in formation.

The aim of this study is to search the role of
oxidative stress in the aetiopathogenesis of AA by
studying the levels of lipid peroxidation and antio-
xidant enzymes in blood and tissues of patients
with AA.

I MATERIAL AND METHODS

Twenty-one patients with AA and twenty-one he-
althy volunteers as control subjects were included
in the study. The study protocol was approved by
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the local Ethical Commitee and all participants sig-
ned informed consents prior to sample collection.
All patients were nonsmokers, did not have any
systemic disease and were not receiving systemic
or local treatment for three months. Haemoglobin
values, fasting plasma glucose, vitamin B12 levels,
thyroid function tests and autoantibodies were re-
searched for all patients. Patients with any abnor-
mality for these tests were excluded from the study.
Blood samples were obtained from both groups. On
the other hand tissue samples were studied only
from the patients with AA and from the alopecic
and normal scalp tissues. Scalp tissue samples we-
re obtained under local anesthesia by 4 mm punch
biopsy technique.

Eritrocyte/tissue SOD and GP, plasma/tissue
MDA levels were assigned using methods defined
by Sun et al, Paglia et al, Hunter et al, Uchiyama et
al, respectively.'*'” Student’s t test and Mann
Whitney U test were used for statistical analysis.
Results were expressed in mean+standard deviati-
on (for Student t test) or median +interquartile ran-
ge (for Mann Whitney U test). p values <0.05 were
considered statistically significant.

I RESULTS

Table 1 shows the epidemiological and clinical
characteristics of both groups. There was not any
difference for sex and age between the groups.
All of the patients had classical AA. The compa-
rison of laboratory values for AA and control
groups are shown in Table 2. Serum eritrocyte
SOD and GP levels were significantly higher in
the patients with AA. Serum MDA levels were
higher in the patient group, but this was not sta-
tistically significant. SOD, GP ve MDA levels in
alopecic and normal tissues for patient group are
shown in Table 3. Tissue SOD levels were signi-
ficantly higher in the alopecic tissues when com-
pared with normal tissues of the patients
(p=0.018). This significant difference was not fo-
und for GP and MDA levels. Figure 1 shows SOD,
GP ve MDA levels in blood samples for patients
and control group and Figure 2 shows SOD, GP
ve MDA levels in alopecic and normal tissues for
patient group.
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TABLO 1: Epidemiological and clinical characteristics of patient and control group.
Sex Age (years) First episode Last episode Type of AA
Patients 12 male (57%) 18-62 1week-144 months 1week-12months 100% classical AA
9 female (43%) (33.8+11.6) mean12.90 months mean 6.6 weeks (<10% BSA)
Controls 11 male (52%) 25-50
10 female (48%) (32.616.2)

AA: Alopecia areata
BSA: Body Surface Area

TABLO 2: SOD, GP and MDA levels in blood samples of both groups.
Blood Eritrocyte SOD (U/gr Hb) Eritrocyte GP (U/gr Hb) Plasma MDA (nmol/ml)
Patients 1248.3£544.1 57.90+15.77 8.57+2.41
Controls 972.7+312.8 49.70+12.15 7.75+1.80
p 0.0254* 0.033* 0.109*
SOD: Superokside dismutase, GP: Glutathione peroxidase, MDA: Malondialdehyde
*Student t test
TABLO 3: SOD, GP ve MDA levels in alopecic and normal tissues for patient group.
Tissue SOD (U/gr tissue) GP (U/gr tissue) MDA (nmol/gr tissue)
Alopecic 5914.039+3774.706 511.050+410.275 126.440+286.095
Nonalopecic 3969.183+1583.337 427.940+269.105 145.830+208.570
o 0.0184* 0.458™ 0.660**
SOD: Superokside dismutase, GP: Glutathione peroxidase, MDA: Malondialdehyde
* Student t test
**Mann Whitney U test

12,0
10.0
8.0
6.0
40
20

GP, U/grHb

SOD, U/ grHb
MDA, nmol/mL

Controls Patients Controls Patients

Controls Patients

FIGURE 1: SOD*, GP* and MDA* levels in blood samples for patients and control group shown on the schemes.
SOD: Superokside dismutase, GP: Glutathione peroxidase, MDA: Malondialdehyde
*Student t test

200

GP, U/ grtissue
MDA, U/ gr tissue
888

SOD, U/ gr tissue

Nonalopecic Alopecic

Nonalopecic Alopecic Nonalopecic Alopecic

FIGURE 2: SOD *, GP** and MDA** levels shown on the schemes in alopecic and nonalopecic tissues for patient group
SOD: Superokside dismutase, GP: Glutathione peroxidase, MDA: Malondialdehyde

* Student t test

**Mann Whitney U test
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I DISCUSSION

Oxidative stress is accused in the aetiopathogene-
sis of many cutaneous and systemic diseases.”
L1819 Tt is shown that oxidative stress plays role in
psoriasis, vitiligo, acne, rosacea and photo-age-
ing.” 112025 But there are a few studies searching
the presence oxidative stress in patients with AA.
It is the first study that oxidative stress is evalua-
ted in patients with AA both in blood and tissue at
the same time, moreover normal and alopecic tis-
sues are compared contemporaneously in the sa-
me patient for the first time. The most important
advantage of using the same patient’s normal tis-
sue as control group for the tissue study is that
both tissues are effected at the same level from
any kind of exogen and endogen factors effecting
oxidant-antioxidant systems. So the only reason
of different enzyme levels between tissues is the
clinical existanse of AA.

Eritrocyte SOD and GP levels were statistically
significantly higher in the patient group. Serum
MDA levels were higher in the patients but this was
not statistically significant. Higher levels of antioxi-
dant enzyme levels in the patient group may be a
sign of oxidative stress and it is thought that antio-
xidant enzyme levels are increased as an answer to
oxidative stress. Increases in the levels of antioxidant
enzyme levels may decrease MDA levels which is
the sign of lipid peroxidation. Tissue SOD levels we-
re significantly higher in the alopecic tissue. Tissue
GP levels were higher in the alopecic tissue than
normal tissue but this was not statistically signifi-
cant. Tissue MDA levels were lower in the alopecic
tissue than normal tissue but this was not statisti-
cally significant. SOD is the first line enzyme to de-
fence against oxidative stress and we thought that it
may cause the higher tissue SOD levels in our early
onset AA patients. High levels of SOD and GP in the
tissue like blood samples show that antioxidant
system is working sufficiently in AA and adequate
response is given to oxidative stress.

Unlike this study Naziroglu et al. and Koca et
al. have reported lower levels of antioxidant enzy-
mes and higher levels of lipid peroxidation product
levels in the blood samples of patients with AA.>¢
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Similar with the results of this study, Akar et al. fo-
und higher tissue antioxidant enzyme levels but
different from us they also reported higher tissue
lipid peroxidation products levels in patient group.*
The reason of the different results between the stu-
dies may be due to the difference of the number of
the patients ,or type of AA of patients, or type of
control group. Half of the patients were total or
universal AA in Akar’s study but all of our patients
were classical AA, or Akar et al. used different in-
dividuals’ tissues as control group but we used pa-
tients’ normal tissues as control group.

Various hypothesis are claimed to explain the
role of oxidative stress in the aetipathogenesis of
AA. Oxidative stress causes lipid peroxidation and
MDA is produced. MDA forms covalent bond with
endogen proteins and causes the formation of new
antigens by producing structural changes in the
proteins. Autoimmune mechanisms are triggered
by formation of new antigens.'?

Another theory is that, oxidative stress triggers
apoptosis and contributes to development of AA. As
a result of the damage occurred in the mitochondri-
al membrane because of oxidative stress, caspase enz-
ymes that play role in apoptosis are secreted and
apoptosis develops in the hair follicle.’® Although
these two theories support the initiating role of oxi-
dative stress in the aetipathogenesis of AA, it is still
not known if oxidative stress is initiator for AA or if
it develops as the result of inflammation.

With this study we concluded that oxidative
stress plays role in the aetiopathogenesis of AA and
adequate antioxidant response occurs due to oxida-
tive stress in classical AA.

Because all of the patients were classical AA in
the study and because less than 10% of body surfa-
ce area were held, these questions should be ans-
wered. Do these patients have adequate reply to
oxidative stress and so they have classical AA? If
adequate reply to oxidative stress should not be
performed, would all these patients develop total
or universal AA?

More comprehensive studies including pati-
ents with total and universal AA or repetative tis-
sue samples from studies on animal models from
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