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Abstract

he present studY comPrised
48 v i t i l igo pat icnts.  3 l  o f

them were not treated and the
remaining 17 Patients were
on PUVA trdatment tbr 6

months. The patients-were l8 males
(3't .5%) and 30 fernales (62'5dlo), their
ages ranged from 5 - 76 Years. Thc
patients were subjected to thorough
history -taking and clinical
examination, 23-patienrs had vitiligo
vulgaris, 8 had acral- vitiligo, 5 had
facial, I had acrofecial and 4 had
segmental vitilige. Vitiligo was

associated with other auto-immune
diseases in 6 patients, in the form of

alopecia areata (3 patients), diabetes
mcllitus (2 patients) and thYroid
disease (l patient).

Melanocyte culture was done iiom
23 foreskin of healthy infants, two
infants with vitiligo and fiom
uninvolved skin of two adult vitiligo
patients. Identification of cultured

mclanocytes was achieved bY DoPa
staining and viability was determined
by trypan blue dYc.

The melanocYte cultures were
used as an antigen in the
immunofluorescence (IF) and ELISA
test u$ing sera from the vit i l igo
patients and 20 control subjects. IF
was positive in 54.2Vo in vitiligo sera
in comparison to 57o PositivitY in
control sera. ELISA was positive in
'7'7 

.l%o in vitiligo sera and in 207o of
control sera. Patients who were treated
with PUVA had lower positive results
to both IF & ELISA with significant
dccrease irr optical density (O.D) than
non treated patients. Thus the lF is
more specitic lbr detection of antibody
in vitiligo serum against melanocytes'
whereas ELISA is more sensitive and
mers accurate.

Introduction

Vitiligo is a common and
distressing skin disease develops at

any age with peak incidence between
l0 and 30 years('). It is characterized
clinically by sharply demarcated area
of cutaneous depiglnentation and
pathologically bY Patchy loss
of epidermal melanocYtes and
accumulation of activated lymphocytes
near surviving melanocYtes at the
margin of the lesionit).

Thc ctiology of vitiligo is not clear,
and to date manY efforts have been
focused on the neuro-hormonal theory.
auto-destruction theory and auto-
immune theory(:'). The most direct
evidence to support the auto-immune
hypothesis is that the majoritY of
patients with vit i l igo havc circulating
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antibodies to pigment cells which are
uncommon in normal individr-rir ls or
patients with unrelirted skin discrr$es(').
The finding that there is a crrlrlelatiotr
between the level of the antihil ies and
the extent of vitiligo, und that these
antibodies can selcctively kil l  human
mclanocytes in vitroi also support the
hypothesis that vit i l igo is an auto-
imrnune disease(s).

The develcrprrrent of humun
melanocyte cultur-e in vit lo f lorn
normirl adult skin and uninvolved skin
of  v i t i l igo pat icnt$ is  essent ia l  to
invest igate thc mechanism of
clepigmentation in vit i l igo and other
pigmentary dcimatoses(").

This study wils conducted to
cstahlish a method fbr melanocyte
culture using mril i l ' ied condition tor
optimal growth fiom foreskins of
normal infhnts, with vit i l igo and skin
biopsies t iom pigmented sk in Lr f
v i t i l igo pat ients.  We also t r ied to
identify ancl chalirctelize the vit i l igo
antigens and cclmparc the difference in
auto-antibodies irgainst mclanocytes in
non treated paticnts and pitt ients
treated with PUVA, using
immunofluolcscelrce and Et.lSA
analys is ,

Subjects and Methods:

In this study 48 vit i l igo pirt ients
were selected from Dermafology
outpatient clinic of Manstlura
University I.Iospital. T'he parients were
divided into two gfoups; one gr()up
includecl 3l prrtients who wcre htt
treated and the other group included
17 patients on PUVA treatment for' 6
months.

All patients were subjected to the
following:-

- Thorough history taking
- Clinical examination with special

attentiOn to type of vit i l igo
(vul gtris, aclotircial, widespread or
segmerrtal), sites affected and
degree of skin af'f'ection.
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Laboratory tests:- complete blortd
pictule., blood glucose level ancl
l iver function tests (Bil irubin level,
StiOT and SGPT). Sera wcrc
collected from all patients irncl
storcd at - 20"Cl till the time of
assay used.

Sera were itlso collccted fiom ?0
control group l0 healthy persons and
l0 wi th auto- immune discascs as
pemphigus vulgaris, pemphigoid rtnd
systemic lttpus erythcrnatorius.

For melanocyte culturesr
Twenty three fore-skin samples

f:'om healthy infants nnd two fiom
int'ants with vitiligo were obtained by
ci rcumcis ion in  the Mansrtura out
patient clinicr of General Surgcry. Skin
biopsics, from the trunk, were
obtained fi'om non aff'ected skin of two
adult vit i l igo patients and two infarrts
wi th v i t i l igo.  Mater ia l  f rom these
sources were washed with ethanol
(15ati) for l0 minutes arrd placed irttrt
sterile cr-rntainer filled with Rosewell
Park Memorial Institute (RPMI)
media (4"C) and then transported to
the laboratory unit. Subcutaneous firt
and deep dermis were carefully
removed and each specimcn was cut
into 4 x4 mm pieces.

Each specinren was p laced i r r
trypsin/EDTA (0.25'/ol0.l'/o) solution
(Sigma) kept ovelnight rtt 4"C. Next
morning, the chopped pieces were
transferled to petri dish containing the
Melanocyte glowth media (MC}M)
consisting of MCDB- I53 fbrmrrlation
with basic fibroblast glowth l'actor',
bqrv ine p i tu i tary extract ,  insul in ,
hydlocortisone, phorbol l2-myristate
l3-acetate GMA) and fctal calf serutrt.
Scparation of the epidermis fiom the
dermis is observed and helped by a
mean of  needle and scalpel .  The
dermis is discarded and the epiderrnal
sheet is re-incubatcd in preheated
tlypsin/fiDTA (0,?5%,10, l%c) solrrt ion
at  37oC for  30 minutes.  Al ' ter
incr.rbation the epidermal sheet
suspension was pipetted 20 times to
release cells from the sheets

mechanically and to help tt ie break ofT
large cell clumps. Then fi l tered with a
steli le rnesh and collectecl in trypsin
neutralizing solution (Sigma). Then
thc ccll srrspension was centrifuged at
80 cyclcs/nrinute firr l0 minutes and
re-suspension of '  the pel le t  in
Mclanocyte growth media, Viabil ity
was dctclrnined hy trypan blue dye,
Identif ication of cultur-ed rnelanr)cytes
was achieved by Dopa staining.

Indirect immunolluorescence of
the vit i l igo serum against
melanocytes:
' l 'he 

melanocytes in  the t issuc
culture rnedia were centrifirged with
phosphate brrffered saline and the
sedment was flxed on rnultiplc glass
sliclcs . Viti l igo and control serfl were
thcn added part to the unfl ixecl
rnelanocytes and part to the fixecl
melanocytes, incubatcd fir l one hour,
washed wi th 2Vo bovi r re ser l lm
albumin (Sigma) and incubated with
F.luorescin Iso Thio-Cyanate (FITC)
ctrntugilted rabbit antihuman IgG
(Medicr l  Pharma Trade) at  I :10
dilutiorr at 37"C lirr I hour'. The cells
displaying fluorescence were
dctcrm i ned using a f ' luorescent
mlcrosc0pe.

ET,ISA;
Melanocytes wcrc placed on t'lat

bottom 96-well t issue culture plate 24
hours priol to the assay. Cultr.rle media
were placed in control flrtt bottom 96-
well t issuc culture plate. The plate was
washed  by  Hanks ' l l a l anced  Sa l t
Solut ion ( I IBSS, Sigma) and then
incuhated with 2 7o Btlvine Serurrr
Albr.rmin (l lSA) fbr one hour at 37"t1.
100 rnl ol 'serir obtained fiom viti l igo
pflt ients and control su[r.iects diluted
l :100 were added to each wel l  and
incubatcd an additional hour, The cells
were then washcd and incubated fbr I
houl with petoxidase-cronjugated
rabbit antihurrran IgG (Sigma) diluted
l: | 000 in HBSS with 2Vo BSA After
washing,  t r ind ing of 'ant ibody was
detected by the nddition of I00 ml
oltho-paraphenylencdiarnine. Optical
density wa$ read after 7 minutes using
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spectra ELISA reader at wave length

of (130 nrn ancl 450 nm as a refet'enccs'

The absolbencY at 450 nm wrs

substrac-ted fiom the absorbency at

6-10 nm. Extinction for patient sirmples
irnd control samples was calculated by

subtracting the absolbencry oi conttol
(media) wells incubated with each

sample t}om the absorbency of the test
(melanocytes) wells incubated with

the same sample.

Statistical analYsis:
The dirta were analYzed hY

conventional statisticit l methods
(rnean^ standatd cleviation of the mean'

Chi-square tests, symmetric measures)
arrcl by Npar tests as Kruskal-Wallis
test and Mann-\i/hitnay tcst. The

signiticance level was set at P<0.05.

Results

The prcscnt studY was conclucted

on 48 vit i l igo patients with their ages

ranging fl-om -5 - 62 years (table-l).

Thirty of them were females (62.5Vt')

and l8 were males (31 .5o1,)' (tablc-Z).

Associated autoimmune diseases were
present irr 6 cases (l2.5Va); in the fbrm

of alopecia areata in 3 cases ((t.39o)'

diabetes mellitus in 2 cases (4.ZVo) and

thylo id d isease in I  case (2 ' |Vt) '

Positive family history was present In

l3 cases (2 '7. IVo) .  Inc idence of

autointmune diseirses in patients with

posi t ive fami lY h is torY wi ls

significantly higher thnn those with

negative family history (p < 0'0-5 by
Chi squale test)

Results of melanocyte culturc;
Melanocyte culture was tried in 27

paticnts (23 healthy intrnts, 2 infants
with vit i l igo and 2 adr.rlt patients with
v i t i l igo) .  Successfu l  cu l tut 'es wet 'e

obtained from the 2 infants with

viti l igo and l6 healthy infants, rvhile it

wts negative in the 2 adult prtients
and 7 healthy infants. Viahil ity, as
determined by trYPan blue dYe, wirs
ranged liurn (r0 - 80o/r,. DoPit stflin was
used to confir-m the Presencc of

melanocytes that take brown colour

when examined undel phase contrast
micrrrscopy. There was no diffelence
in rnorphology rrnd lit'e span of culture
flom normal inf'ants and those frtlm

infants with vit i l igo.

Results of IF & ELISA of

melanocyte(antigen) against
patientt and control sera:
Results of IF'and ELISA according

to c l in ica l  types of  v i t i l igo i t re
il lustrated in tablc -3.

IF was positive in 54'29o in the

serurn of  v i t i l igo Pat icnts,  whi le
positive in only 5 7o of control. ELISA
of patient serum against melanocyte
ant igen was posi t ive in  71 - l%' ,  whi le

in control serutn it was pcrsitive in 207o

only (table-4). These dit'fetenc,es were

highly statistically significant (p <

0.00 r).
Accolding tt l these results thc

sensitivity (9o of positivity in diseased
cases) rrf IF was 54.2n1, and the
specii icity (% of negativity in normal
subjccts) wil: i  ()50/o, while the
sensitivity of ELISA was 77.174 and
the specificity was 80%,. The accuracy
ol' IF was (t6.2(k irnd ELISA was

71.9(/o (ttblc-5). Thus the IF is nore
speci f ic  in  detect ing ant ibodY in
vitit igo serum against melanocytes'
wherears ELISA is more sensitive and
more accul'ilte.

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

Patients treated with PUVA tbr 6
months had positive IF in 4I.?% tnd
posi t ive ELISA in 1O,6Vc,  whi le
r.rntrented patients shr.rwed positive lF
in6l.3Vo itnd positivc ELISA in 80.67n
(table-6). The difl 'erences in IF results
between the treated and the untreated
groups were st i t t is t ica l ly  h ighly
significant (p < 0.001 by Chi riquilr's
test),

Optical density (O,D') of ELISA
test wils significantly higher in non
treated patient than in PUVA treated
patients (p < 0,05 by Chi squale test)

and in both groups of patients than in

control subjects (P < 0.0 I bY Chi

square test). (table-7)

Discussion

The et io logy of  v i t i l igo is

unknown, but there arc several

hypotheses that have been proposcd.

Among these hypotheses the auto-

immune theory which is the most
popular  one exPlr t in ing the

pathogenesis trf vit i l igo"'. It is well
known, also, that the titre of organ
specific auto-antibodies such as

ant i thyro id and ant ipar ieta l  ce l l

antibodies ar-e increased in vit i l igo
patientsrs). Corrsecluently, selective
cultivation of human melanocytes ts a
pre*requisite tirr better under standtng
of pathogenesis of vit i l igo,

Melanocyte cul ture c l f  human

newborn tbreskin was first reported by

Eisinger and Marko(")who used media
crontaining (PMA), cholera toxin and

5% f'etal bovin serum. In tlur study
melanocyte culture was successful in

l8 biopsies obtained ft 'om neonatal
tbreskin(16 norrnal  and 2 v i t i l igenous

infants) rrnd frriled in biopsies obtained
fxrm uninvolved skin of adult vit i l igo

patients. This ctluld be explained by an
inherent defect in melanocYtes of

vit i l igo patients causing their inabil ity
to respond to level of growth stimuli
that are suf'f icient to maintirin growth

of normal melanocYtesrr").

Melanocyte tnorphology in culture
is often strikingly different f iom the
extensive dendricity observed in the
epidermis in vivo. This is because the
dendrit ic appeilrance of melanocytes is

stirnulated by viable keratinocytes ("'':).

In ()ur stlrdy the culturecl
melanocye r tch icved a mul t ipo lar
shape wi th dendl i tes extending
between the sti l l  viable keratinocytes,
then they hecame elongated with f'ew
dendrites. There was no gl oss
difference in the morphology between
melanocytes obtained fiom hcalthy
ne wborn and flom newborn with
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viti l igo using MCDB 153 media. This
is in agreement with Medrano and
Nordlund(rtt) who reported that normal
and vitiligo melanocytes showed no
difl'erence in growth characteristic and
morphology.

Thc present study on cultured
melanocytes was conducted to detect
thc 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
vit if igo serurn and Sok of control
serum. This is more or less in
agreement with Park et al(t)who fitund
60% positivity of lF of melanocytes
against vitiligo serum and only l07o
positivity in control $erum. However,
Kao and Yuoa) and Yu et al(ls) found
higher percentage of positivity of IF in
the serum of vitiligo patients against
melanocytes (84.2V") and (19%)
respectively. The pattem of IF in our
study was hrlmogcnous indicating the
presence of cytoplasmic antigen. This
may be due the use of fixed
melanocytes but when viable cells are
used, the pattern of IF becomcs

membranous and homogenous.

In our study, I ive cell ELISA
showed positivc reaction in 71 .2% of
serum of vitiligo patients against
melanocytes. This is m()re or less in
agreement with Haming et al(') who
detected melanocyte antibodies in
807o of vitiligo patients by using live
cell ELISA. They concluded that these
antibodies are directed to cell surface
antigens, because thc cclls used as
target were live, hence, it is unlikely
that the antibodies penetrated the cclls
to react with internal antigens. In our
study, it was fbund that, ELISA test
was morc scnsitive irnd more irgcuritte
than IF test in detecting vitiligo
antibody, however. it was less specific
because any changes in thc colour tlf
the test can be considered positive and
so it gives high false positive reaction
but with low optical density.

As rcgard the difference between
PUVA treated and untreated patients, it
was fbund that IF test was positive in
4l.ZVo of PUVA treated patients, while
untreated patients showed 61 3%
positivity. This dif'f'erence is
statistically significant. There was also
higher percentage of positivity of
ELISA test in non treated patients
(80,6%) than PUVA treate<l patients

(10.6Vo) but without statistically
significant diffcrcnce. However, the
mean optical density was significantly
lowcr in PUVA treated patients (0,531)
than in non treated patients (0.783)
and was much lower in control (0.ll l)
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(ta).

' 
In thc prcsent study, cases of

segmental vitiligo were all negative
due to absence of these cytotoxic
antihodies tgainst melanocytes. This
result agrees with Koga and Tango{ttt
who stated that segrnental vitiligo is
a special type with differcnt
aetiopathogenesis and auto-antibody
has no role in its pathogenesis.

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

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

Number o/o Age Range
(years)

Mean s.D

Vulgaris 23 47.9o/" 5 41 20.50 1 1

Acral I 16.7"/o 1 4 51 34.63 12.22

Facial 5 1O.4/" 6 27 13.50 7.94

Acrofacial I 16.7o/o 1 2 62 30.81 16.93

$egmental 4 8.3o/o 7 1 3 10.50 2.52

Total 48 1 00% 5 62
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Tablc (2): Scx irr relatit)n to lypes of vitiligo.

Male Female Total

No o/o No Yo No To

Vulgaris 6 33.3% 1 7 56.7Y" 23 47.9o/"

Acral 6 33.3% 2 6.7% I 16.7o/"

Facial 1 5.6% 4 13.3% 5 10.4%

Acrofacial 3 16.7"/" 5 16.7"/" I 16.7%

Segmental 2 1 1 . 1 % 2 6.7% 4 83%

Total 1 8 37.5% 30 62.5o/" 48 1 00%

Table (3); Results of IF tnd ELISA accolclins to clinical tvrrcs of vit i l iso.

I F ELISA Total
Positive Negative Positive Negative No %

Vulgaris 1 6 (6e.1 %) 7 (30.e%) 20 (86,e%) 3  ( 1 3 . 1 % ) ?3 47.9%

Acral 3 (37.5%) 5 (63.5%) 6 (75%) 2 (25%) B 16.7"/o

Facial 3 (600�/") 2 (40%) 4 (80%) 1 (20%) 5 1Q.4"/"

Acrofacial 4 (50%) 4 (so%) 7 (87.5%) 1 (12.5%) I 16.7%

Segmental 0 4  (100%) 0 4 (100%) 4 8.3%

Total 26 (54.2%) 22 (45.8%) 37(77.1%) 11 (22.e%) 4B 10Q%

4l
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Table (4): Rcsults of Immunoflurescence and ELISA in vitiligo paticnts in cornl:rarison ttt cotrtrol sutrjc'cts.

I F ELISA Total

Positive Negative Positive Negative

Patients 26 (54.2'/,) 22 (45.8%) 37 (77j%) 11 (22.9%) 48 (100%)

Controls 1 (5%) 1e (e5%) 4 (20%) 16 (80%) 20 (100%)

Chi Square test is highly Significant (P<0.001).

Tabte (5): Evirluation of Inrrnurrcllltlore$jcence and ELISA rcsults.

IF ELISA

Sensitivity 54.2h 7 7 j %

Specificity 9s% 80%

Accuracy 66.2% 77.9o/"

Tahle (6): Evaluation of PUVE trcatrnent on the results of Imurunoflu()rescetlce ancl ELISA.

IF ELISA Total

Positive Negative Positive Negative

Treated Patients 7 (41.2%) 10 (58.8%) 12 (70.6%) 5 (29.40/") 17 (100%)

untreated Patients 1e (61 .3%) 12 (38.7o/o) 25 (80.6%) 6 (1e.4%) 31 (100%)

Controls 1 (5%) 1e (e5%) 4 (20%) 16 (80%) 20 (100%)

Chi Sqrrare test is highly Signilicant (P<0.001).
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PUVA treated Patients 0.102-0.942 0.531 0.320
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