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Abstract

Introduction: Although the exact etiopathogenesis of vitiligo is unknown, the autoimmunity hypothesis is much in
evidence. The autologous serum skin test (ASST) and autologous plasma skin test (APST) are in vivo methods used
in the diagnosis of some autoimmune diseases, which are easy and inexpensive to perform.

Aim: In this study, we investigated whether or not ASST and APST could determine autoimmunity in patients with
vitiligo.

Material and methods: In this study, 30 vitiligo patients presenting to the dermatology outpatient clinic and
30 healthy volunteers without any known autoimmune diseases were included. Antibodies such as tyrosinase,
tyrosinase-related protein-1 (TYRP1), tyrosinase-related protein-2 (TYRP2) and melanin-concentrating hormone re-
ceptor 1 (MCHR1) antibodies determined to be associated with vitiligo were examined. In addition, the association
of these antibodies with the positivity of ASST and APST, which were suggested to be associated with autoim-
munity, were examined.

Results: In our study, tyrosinase antibody was found to be significantly higher in vitiligo patients. ASST was posi-
tive in 12 (40%) patients with vitiligo and 8 (26.6%) control subjects. APST was positive in 8 (26.6%) of the patients
with vitiligo and in 2 (6.6%) of the controls, and there was a significant difference between the groups in terms of
APST positivity (p = 0.032). In addition, in our study, a significant correlation was found between TYRP1 antibody
positivity and APST positivity in the patient group (p = 0.005).

Conclusions: These findings suggest that we may use APST to investigate the autoimmune etiopathogenesis of
vitiligo.
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these patches is usually uniformly chalkwhite or milky

Introduction white. Recurrent trauma areas such as the dorsal sur-

Vitiligo is an acquired pigmentation disorder of un-
known cause with loss of melanocytes in the epidermis.
Vitiligo is the most common cause of depigmentation
worldwide, with a prevalence of 1% [1, 2]. The most com-
mon clinical form of vitiligo is fully amelanotic macules
and patches surrounded by normal skin. The colour of

faces of the hands and feet are the most common sites
of involvement [3]. The most accepted classification in
vitiligo today is the classification proposed by the Euro-
pean Task Force. Accordingly, vitiligo is divided into two
groups as generalized and localized. Generalized vitiligo
is divided into the acrofacial vitiligo and vitiligo vulgaris
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subtypes, whereas local vitiligo is divided into the seg-
mental and focal vitiligo subtypes [4]. Histopathological-
ly, there is a complete loss of melanocytes. Usually there
is no inflammatory infiltrate [5].

Although the exact etiopathogenesis of the disease
is unknown, autoimmune, genetic, nervous system and
self-destruction hypotheses have been proposed [6].
Genetic factors, structural functional disorders in me-
lanocytes and defects in melanocyte growth factors are
other causes that have been implicated in the aetiol-
ogy. The autoimmune theory is the most accepted one
[7]. Autoimmune hypothesis is caused by disruption of
self-tolerance. Thyroid diseases such as Hashimoto’s
thyroiditis and Graves’ disease, diabetes mellitus, Ad-
dison’s disease and, more rarely, other autoimmune
diseases may be associated with vitiligo. In the autoim-
mune hypothesis, autoantibodies against melanocyte
antigens lead to destruction of melanocytes by humoral
immune mechanisms or cellular immune mechanisms
such as cytotoxic T cells [8]. Melanin biosynthesis occurs
with the tyrosinase, tyrosinase-related protein-1 and -2
(TYRP1 and TYRP2) enzymes. The antibodies that react
with these proteins, which are specific for melanocytes,
are antibodies that attract the most attention. Tyrosi-
nase and tyrosinase-related proteins-1and -2, melanin-
concentrating hormone receptor 1 (MCHR1) antibodies
are specific autoantibodies that are significant in vitiligo
[9]. Tyrosinase, TYRP-1 and TYRP-2 are proteins that are
key to controlling the formation of pigmentation, as well
as being specifically accepted by melanosomes [10].

Autoimmunity has been reported to be involved in
the aetiology of both chronic urticaria and vitiligo. Autolo-
gous serum skin test (ASST) and autologous plasma skin
test (APST) are intradermal tests used in chronic urticaria
[11]. ASST is an easy to perform and economical in vivo
test that shows the presence of antibodies against FceRla
or IgE [11]. The presence of melanocyte autoantibodies
in patients with vitiligo has been shown in many studies
[12-15].

In this study, we investigated the relationship of ASST
and APST positivity with tyrosinase, TYRP-1 and -2 and
MCHR1 antibodies in vitiligo patients.

Aim
The aim of our comparison with these antibodies was
to investigate whether ASST and APST, which are more

cost-effective and easier to perform, present autoimmu-
nity in patients with vitiligo.

Material and methods

Thirty patients diagnosed with vitiligo presenting to
our dermatology outpatient clinic were included in the
study. Thirty healthy individuals free from vitiligo and
other autoimmune diseases were included in the study
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as the control group. Physical examination of the pa-
tients was performed and the diagnosis of vitiligo was
confirmed with Wood’s lamp examination. The patients’
ages, occupations, diagnosis of the presenting disease,
the systemic drugs they used and additional systemic
diseases were recorded. People with no informed con-
sent, younger than 7, older than 65 years old, people who
had an autoimmune disease other than vitiligo or who
used systemic corticosteroids or other immunosuppres-
sive drugs, people who were diagnosed with urticaria
and angioedema and people who used antihistamines
for any reason were excluded from the study. Blood sam-
ples were drawn from patient and healthy control groups
and placed in a gel tube with a yellow cap to look for
the tyrosinase antibody, TYRP 1-2 antibodies and MCHR1
antibody. The blood samples were centrifuged at 5000
rpm for 20 min. The obtained serum was stored until
the determination of the tyrosinase antibody, TYRP 1-2
antibodies and MCHR1 antibody at —80°C. Tyrosinase
antibody, TYRP 1-2 antibodies and MCHRI1 antibody lev-
els were measured using ready-to-use kits with Micro-
elisa. The ethics committee approval dated 27.02.2014
and numbered 03 was obtained from the Committee for
Evaluation of Scientific Research for the study. Written
informed consent forms were obtained from all patients
and controls who participated in the study.

Performing ASST and APST tests

Autologous plasma skin and autologous serum skin
tests were applied to the patient and healthy control
groups. The flexor surface of both forearms were cleaned
with swab before application. Prior to administration, the
patients were asked to discontinue their long-acting an-
tihistamines and mast cell stabilizers one week in ad-
vance and short-acting antihistamines 3 days in advance,
if possible. Before the test, it was observed whether the
patients had received any immunosuppressive drugs
in the last 3 months or not. Adrenaline, antihistamines
and prednisolone were made available before the test
due to the risk of anaphylaxis and other allergic reac-
tions. 5 ml of venous blood were drawn from the pa-
tients and controls under sterile conditions to be placed
in a sterile biochemistry and sodium citrate coagulation
tube. The blood samples were allowed to stand at room
temperature for 30 min. Then the blood samples were
centrifuged at 5000 rpm for 20 min, and the serum and
plasma were separated. Histamine and saline of 0.1 ml
each were added to autologous plasma and undiluted
autologous serum within an insulin syringe and applied
intradermally to a hairless area on the volar face of the
forearm being at least 3 cm between the injection sites.
The test results were evaluated 30 min after the injec-
tion. An erythematous papule response with autologous
serum and autologous plasma was evaluated as positive
if its diameter were 1.5 mm or higher than the response
to saline. After the statistical analysis of the obtained re-
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Table 1. Demographic characteristics of the participants in the study

Vitiligo types Gender

Average age

Additional disease
history

Family history

Focal: 2 (6.6%)
Generalized: 26 (86.6%)

All of the participants
29 (48.3%) male
31 (51.7%) female

Controls: 30.30

9 patients have familial
history (30%)

4 patients have
additional disease
history

Segmental: 1 (3.3%)
Variant type: 1 (3.3%)

Patients with vitiligo
15 (50%) male

Vitiligo patients: 29.87

21 patients have no
history (70%)

26 patient have not
additional disease

15 (50%) female history
Table 2. The relationship between ASST and APST test results and antibody levels

Variable Tyrosinase P-value TYRP 1 P-value TYRP 2 P-valuer MCHR1  P-value
Patients with positive ASST 79.03 NS 17.57 NS 14.31 NS 11.71 NS
Patients with negative ASST 69.29 18.33 14.25 10.57

Patients with positive APST 81.84 <0.05 20.63 <0.05 15.46 NS 12.02 NS
Patients with negative APST 60.81 16.91 14.07 10.34

Controls with positive ASST 60.36 NS 16.83 NS 14.49 NS 12.02 NS
Controls with negative ASST 61.26 19.09 15.78 10.34

Controls with positive APST 62.79 NS 16.96 NS 14.59 NS 14.49 NS
Controls with negative APST 60.81 18.45 15.63 11.01

ASST — autologous serum skin test, APST — autologous plasma skin test, NS — nonspecific.

sults, an evaluation was performed whether there was a
significant relationship between the parameters.

Statistical analysis

Among the features emphasized, descriptive statis-
tics for continuous variables were expressed as mean,
standard deviation, minimum and maximum values,
while the categorical variables were expressed as num-
bers and percentages. The Mann-Whitney U test was
used to compare the group means for continuous vari-
ables. The y? test was used to determine the relationship
between the groups and the categorical variables. The
statistical significance level was accepted as 5% in the
calculations and the SPSS statistical package program
was used for the calculations.

Results

Of the healthy control and the patient groups,
29 (48.3%) subjects were male and 31 (51.7%) were fe-
male. Of the patients with vitiligo, 15 (50%) were male
and 15 (50%) were female. The mean age of the patient
group was 29.87, while the mean age of the control group
was 30.30. There was no statistically significant differ-
ence between the patients and the controls in terms of
age. The youngest participant was 8 years old and the
oldest participant was 62 years of age. Two (6.6%) of the
patients with vitiligo had focal, 26 (86.6%) had general-
ized, 1 (3.3%) had segmental and 1 (3.3%) had variant
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vitiligo. There were no one with universal vitiligo in our
patient group. Nine (30%) of the vitiligo patients had a
family history (Table 1). Tyrosinase antibody was posi-
tive in 23 (76.6%) patients with vitiligo and in 12 (40%)
controls, and a significant difference was found between
the groups in terms of tyrosinase antibody positivity (p =
0.004). MCHR1, TYRP1 and TYRP2 antibodies were found
to be similar in the patient and the control groups and no
significant difference was observed (Table 2).

Forty (66.6%) of all participants included in the study
were ASST-negative and 20 (33.3%) were positive. APST
was positive in 10 (16.6%) of the participants and nega-
tive in 50 (83.3%). ASST was positive in 12 patients and
in 8 controls, but there was no significant difference in
ASST positivity between the groups. APST was positive in
8 patients and in 2 controls, and there was a significant
difference between the groups in terms of APST positivity
(p =0.032) (Table 3). There was no significant difference

Table 3. Test results of all participants

Variable Patient Control P-value
Negative ASST 18 22 NS
Positive ASST 12 8

Positive APST 8 2 <0.05
Negative APST 22 28

ASST — autologous serum skin test, APST — autologous plasma skin test,
NS — nonspecific.
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Table 4. ASST and APST results according to clinical types of vitiligo

Variable Vitiligo clinical types

Focal Generalized Segmental Variant
Negative APST 22 patients 1 21 0 0
Positive APST 8 patients 1 5 1 1
Negative ASST 18 patients 1 16 0 1
Positive ASST 12 patients 1 10 1 0

in the ASST and APST results according to the clinical
types of vitiligo (Table 4).

No significant relationship was found between tyrosi-
nase antibody positivity and negativity, and ASST positiv-
ity and negativity in the patient group and the control
group. No significant correlation was found between
MCHR1 antibody positivity and negativity and ASST and
APST positivity and negativity in vitiligo patients. How-
ever, there was a statistically significant relationship
between TYRP1 and tyrosinase antibody positivity and
negativity and APST positivity and negativity in the pa-
tient group (p = 0.005) (Table 2). However, this relation-
ship was not detected for ASST. No significant correla-
tion was found between TYRP2 antibody positivity and
negativity and ASST and APST positivity and negativity in
the patient group. The ASST and APST results of patients
according to gender and mean age have been demon-
strated in Table 5.

Discussion

Although known for a long time, the aetiology of vit-
iligo has not been clarified yet. Genetic, autoimmune,
nervous system and self-destruction hypotheses have
been proposed in the formation of the disease. Langer-
hans cells, free radicals, melanocyte growth factors, mel-
atonin receptor, viral diseases and apoptosis are other
relevant factors [6]. Both humoral and cellular immunity
changes occur in patients with vitiligo [13]. Zamani et al.
suggested that vitiligo was associated with autoimmune
thyroid disease, pernicious anaemia, Addison’s disease

Table 5. ASST and APST results according to gender and
age of patients

Variable Average age Male Female
Patients with 35.42 11 9
positive ASST
Patients with 26.17 18 22
negative ASST
Patients with 30.75 6 4
positive APST
Patients with 29.55 23 27
negative APST
476

and systemic lupus erythematosus. In the same study,
it was reported that these diseases were observed at an
increased frequency in first-degree relatives of vitiligo
patients [16].

The most powerful association of organ-specific
autoantibodies in vitiligo patients was seen with auto-
immune thyroiditis with a frequency of 30% [17]. While
generalized or focal non-dermatomal vitiligo is often as-
sociated with the autoimmune hypothesis, segmental
vitiligo is mostly associated with the neural hypothesis
[9]. However, in our study, patients with autoimmune
diseases were excluded from the study. The reason for
us not having included patients with additional auto-
immune diseases was to prove the exact relationship
between the presence of antibodies and skin tests. We
think that this is the reason for our results being different
from the previous studies.

Antibodies to melanocytes are present in the circula-
tion of the majority of patients with vitiligo [18, 19]. Al-
though a broad spectrum of antigens has been reported
in the targets of vitiligo antibodies, none have yet been
non-arguably identified as the major autoantigen of the
disease. In conclusion, the contribution of anti-melano-
cyte antibodies in the pathogenesis of vitiligo is not fully
understood and it is still possible that they have no role
in the aetiology of vitiligo [12].

Tyrosinase is the most important enzyme that plays
a key role in melanin synthesis [20]. In a study with
21 patients with vitiligo and 20 healthy controls, 42.8%
of the patients had antibodies to tyrosinase. No anti-
body response was observed in the control group. No
significant correlation was found between the presence
of antibodies and age and gender [21]. Again, tyrosinase
antibody was found to have different positivity rates of
61% and 39% in different studies in the literature [12, 14].
However, tyrosinase antibodies could not be detected in
Xie et al.’s study [22]. In one study, tyrosinase antibody
was found to be positive in 11 of 79 vitiligo patients [23].
In another study, the rate of tyrosinase antibody was
reported as 11% in patients with generalized vitiligo. No
significant relationship was reported between antibody
positivity and gender [24]. In our study, we detected ty-
rosinase antibody positivity in 23 (76.6%) patients with
vitiligo and in 12 (40%) controls and found higher positiv-
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ity rates compared to previous studies in the literature.
In our study, we found that tyrosinase antibody positivity
was significantly higher compared to the control group.
Considering that tyrosinase is the most important en-
zyme in melanin production, the results can be consid-
ered significant.

In a study that did not exclude patients with vitiligo
and with accompanying autoimmune diseases, 24 out of
145 patients diagnosed with vitiligo had MCHR1 positive
results. Significant differences were found between the
vitiligo patient group and the control group in terms of
MCHR1 antibody positivity. In addition, there was no cor-
relation between MCHR1 antibody positivity-negativity
and gender [25]. In another study, MCHR1 antibody was
found to be positive in 14 (18%) of 79 vitiligo patients
[23]. In another study with vitiligo patients and healthy
controls, MCHR1 antibody was shown in 42.8% of pa-
tients. No antibody response was seen in the control
group. No significant correlation was found between the
presence of antibodies and age and gender [21]. In one
study, 9/55 (16.4%) of vitiligo patients had antibodies to
MCHR1 [26]. TYRP1 is another enzyme involved in mela-
nin synthesis [27]. In one study, 5.7% of vitiligo patients
had TYRP1 positivity. In contrast, TYRP1 was negative in
the whole control group [15]. In a study by Michelsen,
TYRP1 antibody positivity was reported as 5% in vitiligo
patients [28]. Autoantibodies against TYRP1 and melano-
somal matrix protein gpl00 (Pmell7) have been identi-
fied in only a small proportion, as 5% of individuals with
vitiligo [15, 29]. In one study, TYRP1 antibody was report-
ed as 4% in vitiligo patients. There was no significant
relationship between antibody positivity and gender [24].
Differences in detection rates of antibodies to these me-
lanocyte proteins may be related to the group of patients
with vitiligo studied [12]. Fifty-three vitiligo patients and
20 healthy controls were included in a study in which
TYRP2 antibody was examined. TYRP2 antibody was re-
ported to be positive in 5% of 53 vitiligo patients and
negative in all controls [20]. One study found anti-TYRP2
antibodies as 67% in vitiligo patients [12]. In another study,
TYRP2 antibody was reported as 4% in vitiligo patients.
There was no significant relationship between antibody
positivity and gender [24]. In our study, only tyrosinase
antibody was found to be significantly higher. However,
other antibody values were not significantly positive. Since
vitiligo patients with autoimmune disease were excluded
from our study, the antibody levels may be similar in the
patient and the control groups. Our aim to exclude autoim-
mune diseases was to prove whether or not the results of
in vivo ASST and APST showed direct vitiligo antibodies.

lgG-type antibodies leading to histamine release have
been shown to be autoantibodies against FCeRI in the
majority of patients with chronic urticaria (CU). In a small
number of cases, there are autoantibodies against the
IgE molecule itself [30]. Anti-FCeRI autoantibodies were
detected in diseases such as pemphigus vulgaris (39%),
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dermatomyositis (36%), systemic lupus erythematosus
(20%) and bullous pemphigoid (13%) except urticaria
[30]. ELISA and immunoblot methods have shown that
these antibodies can be found in normal individuals as
well [31]. The autologous serum test is a sensitive and
specific intradermal test. Positive ASST demonstrates the
autoimmune pathogenesis of urticaria in clinical practice
[32]. The use of plasma instead of autologous serum has
been shown to result in a higher rate of positive response
in the intradermal skin test [33]. In APST, it is recom-
mended to use sodium citrate as an anticoagulant.

There are studies reporting that ASST-positive CU pa-
tients are associated with autoimmune diseases such as
autoimmune thyroiditis, type 1 diabetes mellitus, rheu-
matoid arthritis, Graves’ disease and celiac disease, and
that autoimmune markers such as anti-thyroid, rheu-
matoid factor and antinuclear antibodies are increased
in ASST-positive CU patients [34]. In addition, FcR was
shown to play an important role in the pathogenesis of
these diseases in experimental models of autoimmune
diseases [35]. In the animal model study by Trcka et al., it
was observed that the autoimmune pathogenesis of vit-
iligo progressed faster in Fc- and complement-deficient
mice [36]. In a study by Fiebiger et al., anti-FCeRI auto-
antibodies were detected in 38% of 281 patients with
CU, in 36% of patients with dermatomyositis, in 39%
of patients with pemphigus vulgaris, in 20% of patients
with systemic lupus erythematosus (SLE), and in 13% of
patients with bullous pemphigoid [37].

Many authors acknowledge that autoantibodies are
an important etiopathogenetic factor in vitiligo. However,
it is very expensive to test for antibodies in routine labo-
ratory conditions. In our study, we investigated whether
in vivo tests, ASST and APST, were related to antibody
levels without using these expensive tests. In our study,
while ASST was positive in 12 (40%) patients with vitiligo
and in 8 (26.6%) controls, and ASST positivity was sig-
nificantly higher in vitiligo patients, there was no statisti-
cally significant difference between the groups in terms
of ASST positivity. However, this result may have been
obtained due to the fact that patients with additional
autoimmune disease had been excluded from the study.

In our study, APST was positive in 8 (26.6%) patients
and in 2 (6.6 controls %) , and a statistically significant
difference was found between the groups in terms of
APST positivity (p = 0.032). This finding is consistent with
the results of studies in the literature suggesting the su-
periority of APST over ASST in determining autoimmunity
in the etiopathogenesis of CU.

In our literature review, we did not find any informa-
tion regarding either ASST or APST application in vitiligo
patients. Therefore, we could not compare our data since
there were no similar studies.

Furthermore, in our study, a significant correlation
was found between TYRP1 antibody positivity and nega-
tivity and APST positivity and negativity in the patient
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group. APST was found to be significantly highly positive
in patients with TYRP1 antibody positivity. This finding
suggests that APST can be used to investigate autoim-
munity in vitiligo patients.

Conclusions

In our study, we observed that out of tyrosinase,
TYRP1, TYRP2 and MCHR1 antibodies, only the tyrosi-
nase antibody was highly positive in vitiligo patients. A
statistically significant difference was found between
vitiligo patients and healthy controls in terms of APST
positivity. In addition, a significant correlation was found
between TYRP1 antibody positivity and negativity and
APST positivity and negativity in the patient group. This
finding suggests that we can use APST to investigate the
autoimmune etiopathogenesis of vitiligo.
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