A NEW APPROACH FOR THE INDUCTION OF VITILIGO
IN MICE

T, Zehtabl, 8. Rafieii Tehranie! and R, Yaudanparas?

(17 Department of Immunology, Faculiy of Medicine, Tehran University of Medical Sciences, Tehran, [ran

(2] Institute of Biochemistry and Biophysics, Tehran University, Tehran. Iran

Absmracr

antsentigen in humarn witilige. Here, we Rave shown that

- Tyrosinase hay been pecopnized as o mjor

experintental antoimmune vitilige can be fnduced by intradermal
infection of mushroom  ferosinase  emubified  in o complete
Frewnd® adjuvani in CSTELIG mice. The orset of vitiiige way
characterized by lair hypopigmeniation and total melanocyte
depletion in the basal layer of the epidermis, Our results confinm
that yrosinase ix the cawsative autoartipen in the genesis of
anfeimmune vitilipo.

Acty Mediea Tranica 38 (1) 25.28; 2000

Key Words: Musfroom fyrosinase, huntan vidilige, experimental
antoimmne vitiligoe

INTRODUCTION

Vitiligo is an awloimmune disease which is found in
(05-1% of individoals  worldwide, and it s
charachterized by while spots on the skin (1-3). The
main target in this discase is melanocyte that could be
dffected by humoral and cellular immune responses
{1-14). The presence of anti - melanceyte antibodies
paticnt’s sera (1,249, in addition to CDg* T cells
infiltration of affected area, have also been reported
{(10-12). As other autoimmune diseases, genetic
predisposition s proposed  because  of - familial
agerepation (2) and HLA association with  disease
(1,15,16). Several autoantigens on (he surface of
melanooyle membrane have been reported which are
the target for anti - melanocyte antibodies in vitiligo
meluding  tyrosinase (19). Tyrosinase  has o been
identified as the principal autoantigen on the surface of
metanocytes (1,7,14) which is the key emzyme for the
metabolism  of  melanin in pigmented  cells and
catecholamines in the newrcendocrine systems (L)
Rapid progress can be made in the understanding ol 2
human disorder when an experimental animal model is
avaiiable,  For  investigating  the  pathogenesis  of
autoimmune vitiligo and it's treatment, we require i
suitabie animal model. The experimental models for
vitiligo are the smyth chicken {17) and CSTBLY Jet vitvil
mice (18). Due o difficultics in accessibility 10 these
animal models we developed, for the first time, a new
approach for inducing witilign in mice. The witiligo
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induclion was achieved by using purified tyrosinase
rom edible mushroom {Agaricus bispora),

MATERIALS AND METHODS

Isolation and
tyrosinase

Tyrosinase was prepared  from edible fresh white
mushroom [ Agaricus bispora) as described by Nelson &
Mason (199, Purified tyrosinase was detected by PAGE
(20} and SDS-PAGE (21) in the presence of standard
mushroom (yrosinase (Sigma, USA) Eneyme activity
was determined using 8 spectrophotometric method
{22) and on electrophoretic gels as  described by
Crennady (23).

purification  of mushroom

Immunization proceduore

Six - week old female CETBLA mice  were
purchased from Pasteur Institue, Karaj, Iran. They
were injected intradermally (113) on four siles of the
back skin with 50 pg tyrosinase solution prepared [rom
mushroom  and  emulsiied o 500 pl of  Freunds
complete adjuvant (Sigma, USA). Two weeks after
primary immunization, the mice were  injected
intraperitoneally (i.p) with 50 g muoshroom tyrosinase
in 50 @l of incomplete Freunds adjuvant (Sigma, USA)
(24).

Histopathology

Hair hypopigmentation was observed [our months
after immunization. [t was considered as a sign of
disease, The animals were killed, and the skin areas that
contained hypopigmented hairs were taken and fxed in
0% formaldehyde in phosphate buffer saline pH =
7.2, and embeded in paruffin for light microscopy.
Sections were stamned with hematoxylin - eosin tor
further imvestigation.

Serum antibody detection

Mice were bled from the retroorbital sinus, 7 days
after ip boosting, and the sera were tested [or anti -
tyrosinase  specific antibodies by means of Dot
ImmunoBinding Assay [DIBA).
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DTIH responses

Cell-mediated immunity was assessed 7 days after
injection boosting by measuring the specific increment
in footpad thickness 24 h after intradermal challenge
with 50 wg mushroom tyrosinase in 0.05 ml, saline
015 M.

RESULTS

Ag shown in Figure 1, [our months after the second
immunization of female CSTBLG mice with mushraom
tyrosinase  emulsified in CFA, the  hypapigmented
patches were found on the back hairs. In addition, 7
days after the second immunization, circulating anti -
tyrosinase antibodics (Fig. 2)

Fig. 1. Development of viuligo alter tan immunizations,

and i ovivo cell mediated immunily (Fig. 33 o
miushroom  tyrosingse were produced  in comparison
with control mice immunized with PES + CFA,

Histopathological study of hematoxylin and cosin -
slained sections revealed a fragment of skin which
showed acanthosis with total melanocyie depletion in
the busal layer of the epidermis and o foreign body
granuloma in the dermis composed of  epithelioid
histiocytes, multinucleated giant cells and mononucleuar
cells with dense fibro-collagenous bundles. The control
group of mice immunized with PBS + CFA [ailed to
show the histological changes described above (Fig,
4a,b).
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Fig. 2. Effect of immunization with mushroom tyrosinase +
CEA en the production of serum anti - moshroom yrosinase
antibody, Seven davs after the second immunization, mice
were bled and the sera tested [or anti - tyrosinase specific
antibody using a Dot immunoBinding Assay. The data are
preseated as the geometrical mean of reversed titer (GMET),
i =10 per group. Conteol animals immunized with PBS +
CEA have nol produced anti - tyrosinase specilic antibady.
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Fig. 3. Effcet of immunization with mushroom tyrosinase +
CFA on DTH responses, Cell-mediated immunity was
assessed seven days after the second immunization by
measuring the specilic increment in fool pad thickness 24 h
aller intradermal challenge with 50 g mushroom fyrosinase,
n o= 10 per group. Control animal immunized with PES +
CEA did not show cell-mediated inmune response.

DISCUSSION

The development of witilign by aclive  direct
immunization of female C37RLA mice with mushroom
tyrosinase has not been previously reported. Ouar study



is the frst report of autoimmupe witiligo following
immunization with a purified erosinase avlocantigen,
Induction of experimental avtoimmune vitilign (EAV)
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by immunization with mushroom  fyrosinase, suggesies
that the tyrosmase could be an eflfective autcantigen
responsible for the genesis of the vitilign., The possible

Fig. 4. Histapathalogy of skin of C5TBL/6 mouse {a) inflammalory responses as o result of immunization with mushroom
tyrosinase emulsified in CFA. The architecture of the epidermis is disorganised with the melanoeyie depletion. numerous
menacytic inflammatory cells ave seen in the dermis {hematoxylm and eosin. original magnification X100, (b} skin of contral

animal.

role of tyrosinese in the etlicpathogenesis of human
vitlligo is further supporied by the fact that palients
with witilign show an immune response 10 [yrosinzse
(1,7). Destruction of melanocyte cells in the basal layer
of the epidermis and the presence of inflammatory
cellsin the dermis of EAY, indicates  that  the
destruction  of melanocytes 15 probably  cavsed by
mononuelear cells, In addition, the abscnee of overt
infiltrates in the epidermis may be a consequence of
dispersion of inflammatory cells throughout the hasal
layer of the epidermes. The clinical and histopathological
appearance of vitiligo in this animal model closely
resembles certain vitiligo conditions in man (12). Since,
there is no satisfactory treatment for vitdligo, it seems
this animal model is suilable for investigating new
therapeutic  approaches  largeted  foward  various
components of the immune response to contral vitiligo,
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