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antibodies to pigment cells which are
uncommon in normal individuals or
patients with unrelated skin discases®.
The finding that there is a correlation
between the level of the antibodies and
the extent of vitiligo, and that these
antibodies can selectively kill human
mclanocytes in vitro; also support the
hypothesis that vitiligo is an auto-
immune disease®.

The development of human
melanocyte culture in vitro from
normal adult skin and uninvolved skin
of vitiligo patients is essential to
investigate the mechanism  of
depigmentation in vitiligo and other
pigmentary dermatoses®,

This study was conducted to
establish a method for melanocyte
culture using modified condition for
optimal growth from foreskins of
normal infants, with vitiligo and skin
biopsies from pigmented skin of
vitiligo patients. We also tried to
identify and characterize the vitiligo
antigens and compare the difference in
auto-antibodies against melanocytes in
non treated patients and patients

treated with PUVA, using
immunofluorescence and ELISA
analysis.

Subjects and Methods:

In this study 48 vitiligo patients
selected from Dermatology
outpatient  clinic of Mansoura
University Hospital. The patients were
divided into two groups; one group
included 31 patients who were not
treated and the other group included
17 patients on PUVA treatment for 6
months.

were

All patients were subjected to the
following:-

Thorough history taking

Clinical examination with special
attention to type of vitiligo
(vulgaris, acrofacial, widespread or
segmental), sites affected and
degree of skin affection.

38

Laboratory tests:- complete blood
picture., blood glucose level and
liver function tests (Bilirubin level,
SGOT and SGPT). Sera werc
collected from all patients and
stored at - 20°C till the time of
assay used.

Sera were also collected from 20
control group 10 healthy persons and
10 with auwto-immune diseascs as
pemphigus vulgaris, pemphigoid and
systemic lupus erythematosus.

For melanocyte cultures:

Twenty three fore-skin samples
from healthy infants and two from
infants with vitiligo were obtained by
circumcision in the Mansoura out
patient clinic of General Surgery. Skin
biopsics, from the trunk, were
obtained from non affected skin of two
adult vitiligo patients and two infants
with vitiligo. Material from these
sources were washed with ethanol
(75%) for 10 minutes and placed into
sterile container filled with Rosewell
Park Memorial Institute (RPMI)
media (4'C) and then transported to
the laboratory unit. Subcutaneous fat
and deep dermis were carefully
removed and each specimen was cut
into 4 x4 mm pieces.

Each specimen was placed in
trypsit/EDTA (0.25%/0.1%) solution
(Sigma) kept overnight at 4°C. Next
morning, the chopped pieces were
transferred to petri dish containing the
Melanocyte growth media (MGM)
consisting of MCDB-153 formulation
with basic fibroblast growth factor,
bovine pituitary extract, insulin,
hydrocortisone, phorbol 12-myristate
13-acetate (PMA) and fetal calf serum.
Scparation of the epidermis from the
dermis is observed and helped by a
mean of needle and scalpel. The
dermis is discarded and the epidermal
sheet is re-incubated in preheated
trypsin/EDTA (0.25%/0.1%) solution
at 370C for 30 minutes. After
incubation the epidermal sheet
suspension was pipetted 20 times to
release cells from the

sheets

mechanically and to help the break off
large cell clumps. Then filtered with a
sterile mesh and collected in trypsin
neutralizing solution (Sigma). Then
the cell suspension was centrifuged at
80 cycles/minute for 10 minutes and
re-suspension  of the pellet in
Mclanocyte - growth media, Viability
was determined by trypan blue dye.
Identification of cultured melanocytes
was achieved by Dopa staining.

Indirect immunofluorescence of
the vitiligo serum against
melanocytes:

The melanocytes in the tissue
culture media were centrifuged with
phosphate buffered saline and the
sedment was fixed on multiple glass
slides . Vitiligo and control sera were
then added part to the unfixed
melanocytes and part to the fixed
melanocytes, incubated for one hour,
washed with 2% bovine serum
albumin (Sigma) and incubated with
Fluorescin Iso Thio-Cyanate (FITC)
conjugated rabbit antihuman IgG

(Medico Pharma Trade) at 1:10
dilution at 37'C for | hour. The cells
displaying fluorescence were
determined using a  fluorescent
microscope.

ELISA;

Melanocytes were placed on flat
bottom 96-well tissue culture plate 24
hours prior to the assay. Culture media
were placed in control flat bottom 96-
well tissue culture plate. The plate was
washed by Hanks® Balanced Salt
Solution (FIBSS, Sigma) and then
incubated with 2 % Bovine Serum
Albumin (BSA) for one hour at 37°C.
100 ml of sera obtained from vitiligo
patients and control subjects diluted
1:100 were added to each well and
incubated an additional hour. The cells
were then washed and incubated for |
hour with peroxidase-conjugated
rabbit antihuman IgG (Sigma) diluted
1:1000 in HBSS with 2% BSA. After
washing, binding of antibody was
detected by the addition of 100 ml
ortho-paraphenylencdiamine. Optical
density was read after 7 minutes using
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spectra ELISA reader at wave length
of 630 nm and 450 nm as a references.
The absorbency at 450 nm  was
substracted from the absorbency at
630 nm. Extinction for patient samples
and control samples was calculated by
subtracting the absorbency of control
(media) wells incubated with each
sample from the absorbency of the test
(melanocytes) wells incubated with
the same sample.

Statistical analysis:

The data were analyzed by
conventional  statistical methods
(mean, standard deviation of the mean,
Chi-square tests, symmetric measures)
and by Npar tests as Kruskal-Wallis
test and Mann-Whitney test. The
significance level was set at P<0.05.

Results

The present study was conducted
on 48 vitiligo patients with their ages
ranging from 5 — 62 years (table-1).
Thirty of them were females (62.5%)
and 18 were males (37.5%). (table-2).
Associated autoimmune diseases were
present in 6 cases (12.5%); in the form
of alopecia areata in 3 cases (6.3%),
diabetes mellitus in 2 cases (4.2%) and
thyroid disease in 1 case (2.1%).
Positive family history was present in
13 cases (27.1%). Incidence of
autoimmune diseases in patients with
positive ~ family  history  was
significantly higher than those with
negative family history (p < 0.05 by
Chi square test)

Results of melanocyte culture:

Melanocyte culture was tried in 27
patients (23 healthy infants, 2 infants
with vitiligo and 2 adult patients with
vitiligo). Successful cultures were
obtained from the 2 infants with
vitiligo and 16 healthy infants, while it
was negative in the 2 adult patients
and 7 healthy infants. Viability, as
determined by trypan blue dye, was
ranged from 60 — 80%. Dopa stain was
used to confirm the presence of

melanocytes that take brown colour
when examined under phase contrast
microscopy. There was no difference
in morphology and life span of culture
from normal infants and those from
infants with vitiligo.

Results of IF & ELISA of

melanocyte(antigen) against

patients and control sera:

Results of IF and ELISA according
to clinical types of vitiligo are
illustrated in table -3.

IF was positive in 54.2% in the
serum of vitiligo patients, while
positive in only 5 % of control. ELISA
of patient serum against melanocyte
antigen was positive in 77.1%, while
in control serum it was positive in 20%
only (table-4). These differences were
highly statistically significant (p <
0.001).

According to these results the
sensitivity (% of positivity in diseased
cases) of IF was 54.2% and the
specificity (% of negativity in normal
subjects) was 95%, while the
sensitivity of ELISA was 77.1% and
the specificity was 80%. The accuracy
of IF was 66.2% and ELISA was
77.9% (table-5). Thus the IF is more
specific in detecting antibody in
vitiligo serum against melanocytes,
whereas ELISA is more sensitive and
more accurate.

Effect of PUVA treatment on the
results of IF & ELISA in vitiligo
patients:

Patients treated with PUVA for 6
months had positive IF in 41.2% and
positive ELISA in 70.6%, while
untreated patients showed positive 1IF
in 61.3% and positive ELISA in 80.6%
(table-6). The differences in IF results
between the treated and the untreated
groups were statistically highly
significant (p < 0.001 by Chi square
test).

Optical density (0.D.) of ELISA
test was significantly higher in non
treated patient than in PUVA treated
patients (p < 0.05 by Chi square test)

and in both groups of patients than in
control subjects (p < 0.0l by Chi
square test). (table-7)

Discussion

The etiology of vitiligo is
unknown, but there arc several
hypotheses that have been proposed.
Among these hypotheses the auto-
immune: theory which is the most
popular  one  explaining  the
pathogenesis of vitiligo™ Tt 1s well
known, also, that the titre of organ
specific auto-antibodies. such as
antithyroid and antiparietal cell
antibodies are increased in vitiligo
patients®. Consequently, selective
cultivation of human melanocytes is a
pre-requisite for better under standing
of pathogenesis of vitiligo.

Melanocyte culture of human
newborn foreskin was first reported by
Eisinger and Marko™ who used media
containing (PMA), cholera toxin and
5% fetal bovin serum. In our study
melanocyte culture was successful in
18 biopsies obtained from neonatal
foreskin(16 normal and 2 vitiligenous
infants) and failed in biopsies obtained
from uninvolved skin of adult vitiligo
patients. This could be explained by an
inherent defect in melanocytes of
vitiligo patients causing their inability
to respond to level of growth stimuli
that are sufficient to maintain growth
of normal melanocytes"”.

Melanocyte marphology in culture
is often strikingly different from the
extensive dendricity observed in the
epidermis in vivo. This is because the
dendritic appearance of melanocytes is
stimulated by viable keratinocytes ',

In our study the cultured
melanocye achieved a multipolar
shape with dendrites extending

between the still viable keratinocytes,
then they became elongated with few
dendrites. There was no gross
difference in the morphology between
melanocytes obtained from healthy
newborn and from newborn with
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vitiligo using MCDB 153 media. This
is in agreement with Medrano and
Nordlund® who reported that normal
and vitiligo melanocytes showed no
difference in growth characteristic and
morphology.

The present study on cultured
melanocytes was conducted to detect
the melanocyte antigen in vitiligo
patients by using IF & ELISA of
vitiligo and control serum against
melanocytes. Indircct IF test using
FITC conjugated rabbit antihuman
IgG of vitiligo scrum and control
serum against mclanocytes showed
positive fluorescence in 54.2% of
vitiligo serum and 5% of control
serum. This is more or less in
agreement with Park et al® who found
60% positivity of IF of melanocytes
against vitiligo serum and only 10%
positivity in control serum. However,
Kao and Yu™ and Yu et al®® found
higher percentage of positivity of IF in
the serum of vitiligo patients against
melanocytes (84.2%) and (79%)
respectively. The pattern of IF in our
study was homogenous indicating the
presence of cytoplasmic antigen, Thisg
may be due the use of fixed
melanocytes but when viable cells are
used, the pattern of IF becomes

membranous and homogenous.

In our study, live cell ELISA
showed positive reaction in 77.2% of
serum of vitiligo patients against
melanocytes. This is more or less in
agreement with Harning et al® who
detected melanocyte antibodies in
80% of vitiligo patients by using live
cell ELISA. They concluded that these
antibodies are directed to cell surface
antigens, because the cells used as
target were live, hence, it is unlikely
that the antibodies penetrated the cells
to react with internal antigens. In our
study, it was found that, ELISA test
was more sensitive and more accurate
than IF test in detecting vitiligo
antibody, however, it was less specific
because any changes in the colour of
the test can be considered positive and
s0 it gives high false positive reaction
but with low optical density.

As regard the difference between
PUVA treated and untreated patients, it
was found that IF test was positive in
41.2% of PUVA treated patients, while
untreated patients showed 61.3%
positivity.  This  difference is
statistically significant. There was also
higher percentage of positivity of
ELISA test in non treated patients
(80.6%) than PUVA treated patients

Table (1): Age in years among different types of vitiligo patients,

(70.6%) but without statistically
significant difference. However, the
mean optical density was significantly
lower in PUVA treated patients (0.531)
than in non treated patients (0.783)
and was much lower in control (0.111)
than in vitiligo patients. These results
may suggest that onc of the
mechanism of PUVA treatment of
vitiligo is by decreasing the antibody
mediated cytotoxicity against
melanocytes™.

In the present study, cases of
segmental vitiligo were all negative
due to absence of these cytotoxic
antibodies against melanocytes. This
result agrees with Koga and Tango"®
who stated that segmental vitiligo is
a special type with different
aetiopathogenesis and auto-antibody
has no role in its pathogenesis.

In conclusion, melanocyte culture
is technically simple but very
expensive and the maintenance of
culture is difficult duc to strict asepsis
which is needed during incubation.
Our results support the hypothesis that
the serum of vitiligo patients have
auto-antibodies mostly directed to
melanocyte surface antigen.

Number % Agz\e’ez?:)ge Mean S.D
Vulgaris 23 47.9% 5 - 4 20.50 11
Acral 8 16.7% 14 - B51 34.63 12.22
Facial 5 10.4% 6 - 27 13.50 7.94
Acrofacial 8 16.7% 12 - 62 30.81 16.93
Segmental 4 8.3% 7 - 13 10.50 2.52
Total 48 100% - 5 - 62
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Table (2): Sex in relation to types of vitiligo.

Male Female Total
No % No % No %
Vulgaris 6 33.3% 17 56.7% 23 47.9%
Acral 6 33.3% 2 6.7% 8 16.7%
Facial 1 5.6% 4 13.3% 5 10.4%
Acrofacial 3 16.7% 5 16.7% 8 16.7%
Segmental 2 11.1% 2 6.7% 4 8.3%
Total 18 37.5% 30 62.5% 48 100%
Table (3): Results of IF and ELISA according (o clinical types of vitiligo.
IF ELISA Total
Positive | Negative | Positive | Negative No %
Vulgaris |16 (69.1%) | 7 (30.9%) |20 (86.9%)| 3 (13.1%) 23 47.9%
Acral 3 (37.5%) | 5(63.5%) | 6(75%) | 2 (25%) 8 16.7%
Facial 3(60%) | 2(40%) | 4 (80%) 1 (20%) 5 10.4%
Acrofacial | 4(50%) | 4 (50%) | 7 (87.5%) | 1 (12.5%) 8 16.7%
Segmental 0 4 (100%) 0 4 (100%) 4 8.3%
Total 26 (54.2%) | 22 (45.8%) | 37(77.1%) | 11 (22.9%) 48 100%
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Table (4): Results of Immunollurescence and ELISA in vitiligo patients in comparison to control subjects.

IF ELISA Total
Positive Negative Positive Negative
Patients 26 (54.2%) | 22 (45.8%) | 37 (77.1%) | 11(22.9%) | 48 (100%)
Controls 1 (5%) 19 (95%) 4 (20%) 16 (80%) | 20 (100%)
Chi Square test is highly Significant (P<0.001).
“Table (5): Evaluation of Immunofluorescence and ELISA results.
IF ELISA
Sensitivity 54.2% 77.1%
Specificity 95% 80%
Accuracy 66.2% 77.9%

Table (6): Evaluation of PUVE treatment on the results of Immunofluorescence and ELISA.

IF ELISA Total
Positive Negative Positive Negative
Treated Patients 7 (41.2%) | 10 (58.8%) | 12 (70.6%) | 5 (29.4%) | 17 (100%)
Untreated Patients 19 (61.3%) | 12 (38.7%) | 25 (80.6%) | 6 (19.4%) | 31 (100%)
Controls 1 (56%) 19 (95%) 4 (20%) 16 (80%) | 20 (100%)

Chi Square test is highly Significant (P<0.001).
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Table (7): Evaluation of PUVA treatment on the optical density results of ELISA.

0.D Mean S.D
Control 0.002-0.291 0.111 0.096
Non treated patients 0.001-1.667 0.783 0.406
PUVA treated patients 0.102-0.942 0.531 0.320

. Norris
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