Prace Oryginalne/ Original Articles

CUTANEOUS LUPUS ERYTHEMATOSUS WITH
AUTOANTIBODIES COLOCALIZING WITH GLIAL

FIBRILLARY ACIDIC PROTEIN

SKORNA POSTAC TOCZNIA RUMIENIOWATEGO Z
AUTOPRZECIWCIALAMI KOLOKALIZUJ ACYMI Z KWA SNYM
BIALKIEM FIBRYLARNEGO GLEJU

'Abreu-Velez Ana Maria®Smith J. Graham JrtHoward Michael S.

'Georgia Dermatopathol ogy Associates, Atlanta, Georgia, USA
abreuvel ez@yahoo.com
Diagnostic and Medical Clinic/Dermatology, Mobile, Alabama, USA

NASZA DERMATOLOGIA Online
OURDERMATOLOGY Online

N Dermatol Online. 2011; 2(1): 8-11

Abstract

Background: Discoid lupus erythematosus (DLE) is a chronic,laimimatory skin disorder, presenting with scarrirggidns
predominating on sun exposed areas of the facesealp. Case Report: A 43-year-old African American female was evaluafed
possible DLE Methods: Skin biopsies for hematoxylin and eosin (H&E) mmaation, as well as for direct immunofluoresce(iog-)
analysis were performedResults: H&E staining demonstrated classic features of reeas lupus erythematosus, with the pertinent
presence of perineural lymphohistiocitic infiltrateespecially those associated with skin append@Hs revealed strong deposits of
immunoglobulins 1gG, IgM, fibrinogen and Complem&a8/ present in a shaggy, linear pattern at or reabasement membrane zone
(BMZ) of selected eccrine and sebaceous glandsaemehd some blood vessels. The BMZ positivity insthetructures consistently
colocalized with positive staining in multiple, puate areas for glial fibrillary acidic protein (&F), including within cytoid bodies.
Conclusions. The observed colocalization of the patient'soautibodies in cutaneous lupus with GFAP may hathgphysiologic
relevance. Specifically, our data could be conststéth previously described DLE patients with atheut overt central nervous system
manifestations, or could represent an epiphenomehddiitional, larger studies are needed to satisfidg address this possibility.

Streszczenie

Wstep: Toczér rumieniowaty ogniskowy (DLE) jest przewlakizapalm choroly skéry prezentuga bliznowaciejce zmiany
pojawiapce st na odkrytych obszarach twarzy i skéry gtowy popelzycji na promieniowanie stoneczr@pis przypadku: 43-letnia
czarnoskora kobieta zostata diagnozowana w kieriilkds. Metody: Wykonano biopsj skory z barwieniem hematoksydineozyra (H

& E), jak réwnigz immunofluorescengjbezpdredni (DIF). Wyniki: Barwienie H & E demonstrowalo klasyczne cechy typaiia
skornej postaci toczenia rumieniowatego, z dodatk@becndcia okotonerwowych naciekdéw zapalnych limfo-histioaytygch,
szczegolnie zwizanych z przydatkami skory. DIF ukazat silne deppzZgpnmunoglobulin 1gG, IgM, fibrynogenu i komplenté@3
dopetniacza, ukladae st w krzaczaste, linijne wzory w pobli strefy blony podstawnej (BMZ) gruczotéw potowyckojowych, a
takze wokét niektdrych naczy Pozytywna BMZ w tych strukturach konsekwentnieokalizowata z pozytywnym barwieniem w wielu
obszarach dla kwaego biatka fibrylarnego gleju (GFAP), w tym réwhie ciatkami cytoidalnymi.Wnioski:. Obserwowana
kolokalizacja pacjenta autoprzeciwciatami w skénpegtaci tocznia rumieniowatego z GFAP zeani&€ znaczenie patogenetyczne. W
szczegOlnéci nasze dane magby¢ zgodne z wcZmiejszymi opisami DLE u pacjentéw z lub bez jawnyathjawoéw z centralnego
uktadu nerwowego lub stanavepifenomenem. Niezlne g dalsze i szersze badania w celu zadowedgjo rozwazania tej kwestii.

Key words: discoid lupus erythematosus, autoantibodiesl| fiflieillary acidic protein, cytoid bodies, direchmunofluorescence.
Stowa klucze toczer rumieniowaty ogniskowy, autoprzeciwciakayasne biatko fibrylarnego gleju, ciatka cytoidalne,
immunofluorescencja bezgrednia.

Introduction clinically localized, or widespread. DLE predomitign

In classic clinical presentations of discoid lupus| affects the cheeks, nose and ears, but occasiothely
erythematosus (DLE), erythematous, scaly patchgs upper back, frontal neck, and dorsal hands. DLE is
develop and progress to postinflammatory pigmentata classified as an autoimmune disorder, as it is st
changes and hypopigmented scars [1,2]. DLE may be with antibodies directed against components of cell
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nuclei. [1,2]. DLE may affect any tissue, but st
article we describe the skin manifestations of the
disorder; these are often elicited by sun exposbid
tends to be more clinically severe in smokers [1,2]
Multiple variants of cutaneous LE exist, includibd.E,
subacute LE, tumid LE, neonatal LE, chilblain LEugt
induced LE, systemic
hypertrophic LE, among others [1,2]. Rarely, discbE
occurs on the palms and/or soles (palmoplantar IfE).
the hair follicles are involved, they are first ghed with
adherent scale; subsequently, bald areas devédlbgirl
follicles are destroyed,
permanent (scarring alopecia). DLE may affect tps |
and interior of the mouth, eliciting scaling anccars
[1,2].

Case Report

A 43-year-old African American female
presented with clinical lesions consistent with DIShe
denied systemic symptoms of arthralgia, arthropathy
myalgia, fatigue, Raynaud's phenomenon and
gastrointestinal complaints. Lesions were presenthe
head, predominately on the cheeks; truncal lesicre
also present. The lesions presented as reddiskepurp
atrophic plaques. Laboratory data demonstrated'malo
complete blood count (CBC) with differential anadys
and a normal erythrocyte sedimentation rate
Antiphospholipid antibody testing was negatiserum
electrolytes, blood urea nitrogen, creatinine, dindr
function tests, as well as urinalysis and chesogadphs
were within normal limits. The antinuclear antibody
(ANA) titer was normal. Specific ANA screening
yielded negative results for anti-Smith, anti-daubl
stranded DNA (dsDNA), and anti-histone antibodies
Tests for anti-ribonuclease-sensitive antigen (R&As
extractable nuclear antigen (ENA), small nucleaigam
(SNA), ribonucleoproteins (RNP), and Ul and U2
complexes were negative, as was testing for anthSS
(anti-Ro) and anti-SS-B (anti-La) antibodies. Lavef

Complement/C3 and C4 were normal. Biopsies of the

skin lesions were obtained, with hematoxylin angireo

(H&E) staining and additional multicolor direct
immunofluorescence (DIF), performed as previously
described [3-5].

H & E: Examination of the H&E tissue sections revealed
mild epidermal atrophy with focal follicular plugg. A
mild interface infiltrate of lymphocytes and histides
was noted. Focal cytoid bodies were appreciatettheat
BMZ. Within the dermis, a superficial and deep,
perivascular and periadnexal infiltrate of lymphiesy
histiocytes, and plasma cells was observed. Nehilsop
and eosinophils were rare. A PAS special staif
demonstrated no fungal organisms, and accentudjion
at the BMZ of the epidermal junctional zone, and 2
around dermal eccrine glands, blood vessels anagger

DIF: In brief, skin cryosections were prepared, ang
incubated with multiple fluorescein isothiocyanate
(FITC)-conjugated secondary antibodies, utilizing

lupus erythematosus, ang

the bald patches becomg

previously reported techniques [3-5]. The secondary
antibodies were of rabbit origin, and included: aaYi-
human IgG 1 chain), b) anti-human IgAa(chains), c)
anti-human IgM f-chain), d) anti-human fibrinogen, and
e) anti-human albumin (all used at 1:20 to 1:60tiihs
and obtained from Dako (Carpinteria, California,A)S
We also utilized secondary antibodies of goat arigi
including: a) anti-human IgE antiserum (Vector
Laboratories, Bridgeport, New Jersey, USA) andri} a
human Complement/C1q (Southern Biotech,
Birmingham, Alabama, USA). Finally, FITC conjugdte
monoclonal anti-human IgG4 antibody was used tb tes
for possible intercellular staining between kermatiytes
(Sigma-Aldrich Saint Louis, Missouri, USA). Thedsis
were then counterstained with 4',6-diamidino-2-
phenylindole (Dapi) (Pierce, Rockford, lllinois, WB
Slides were then washed, coverslipped, and dried
overnight at 4C. For colocalization of antibodies, we
used Cy3 conjugated monoclonal mouse anti-human
antibody anti-glial fibrillary acidic protein (GFAP
(Sigma-Aldrich).

In Figure 1, we demonstrate some of the most prominent
H&E and DIF patterns observed, as well as the
improvement of the quality and power of DIF stagin
via  simultaneous multicolor fluorescence and
counterstaining of cell nuclei. The DIF results aer
classified as follows: (0, negative; +, weak peositi++
and +++, positive; and ++++, maximum positive). The
following results were obtained: 1gG (++++, linear
BMZ); 1gG4(-); IgA (++++, linear BMZ); IgM (++++,
linear BMZ); IgD(-); IgE(-); Complement/C1q(-);
Complement/C3 (++, linear BMZ); GFAP(++++, linear
and colocalized in areas where most of the depo$its
IgG, IgM, and fibrinogen were found, including an
association with cytoid bodies)sde Figure ). The
control biopsy showed no GFAP staining at the BMZ);
albumin (++++, linear BMZ); and fibrinogen (++++,
linear BMZ).

Discussion

Similar to many other dermatoses, DLE often
presents in a bilateral, symmetric lesional pat{ér2].
However, DLE has not been classically associated wi
an immune response colocalizing with neural ansgen
addition, the disease is often exacerbated bysstned/or
sunlight. In our results, we demonstrate by H&E,SPA
and DIF evidence of autoreactivity at BMZs of théns
junctional zone and cutaneous appendages with plaulti
antibodies, including 1gG, IgM, Complement/C3,
fibrinogen and albumin. We also detected colocttira
of patient autoantibodies with GFAP at in theseasras
well as within cytoid bodies. Our data may indicttat
GFAP antigens may play a pathophysiologic role in
DLE, as previously documented in patients with
systemic lupus erythematosus.
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Figure 1:1a. PAS positivity around the hair follicle (blue aws), the sweat glands (red arrows) and blood {&¢geeen
arrows).b. H&E showing positive reinforcement around theasmous glands (blue arrows).H & E staining reveals
some separation of the BMZ of the hair follicleuglarrow).d. H & E staining demonstrates strong lymphohistiaryti
infiltration around some nerves, in proximity toceéne and sebaceous glands (blue arrows)Clinical photograph
showing erythematoous, hyperpigmented plaques suithe areas of atrophy in bilateral malar areae(blwows)f DIF
displaying positive staining with FITC conjugatedtichuman fibrinogen against the BMZ of the dermpidermal
junction, and the sebaceous glands (green staindtgarrows). Note the patient autoantibodies @ipe with positive
staining for GFAP (white staining, blue arrows).eTituclei are counterstained with Dapi (light blue)DIF demonstrating
positive staining with FITC conjugated anti-humaMI against the BMZ of the dermal-epidermal junctiand also on
cytoid bodies (green-yellowish staining, red arrpwéote the patient autoantibodies colocalized mitisitive staining for
GFAP (white staining, blue arrowd). DIF demonstrating positive staining with FITC caggied anti-human IgG against
the BMZ of the sebaceous glands (green-yellow istgjrred arrows). Note the patient autoantibodiel®aalized with
positive staining for GFAP (white staining, yellawrows).i. DIF showing positive staining with FITC conjugatedti-
human IgM against the neurovascular plexus suppth@ sebaceous glands (green-yellowish stainied,arrows). Note
the patient autoantibodies colocalized with posistaining for GFAP (white staining, yellow arrows)
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Specifically, previous authors investigated
groups of patients with SLE (with and without overt
central nervous system (CNS) manifestations) tealet
possible correlation between clinical parameterd an
large panel of antibodies, including ones reactigainst
neurotypic and gliotypic antigens. The patienthv@LE
were investigated in a cross-sectional study which
included clinical evaluation of symptoms, cerebral
magnetic resonance imaging (MRI) and brain single
photon emission tomography (SPECT) analysis
electroencephalography (EEG), and serological tfests
antibodies directed against nuclear, cytoplasmic,
neuronal and glial cell-related antigens. The tud
results revealed a significant positive associatan
GFAP colocalization of patient serum autoantibodies
with 1) neuropsychiatric (NP) manifestations, 2)
antiserin proteinase 3 (anti-PR3/c-ANCA) serum
antibodies and 3) pathological cerebral SPECT ddta.
data included significantly higher values of theganr
damage index in patients with abnormal MRIs, and 2
abnormal SPECT and MRI results [7,8]. The authors
concluded that neuropsychiatric manifestations, etam
those of the organic/major type, appeared to b
significantly associated with the presence of aurser
autoantibody against GFAP, a gliotypic antigen.tifen,
brain imaging by MRI and SPECT in SLE patients
appears to detect CNS involvement significantlyatesd
to specific categories of NP manifestations. The

11%

abnormalities detected by the two tests seem to he

preferentially associated with different activithgses of
the NP disorder, and/or the lupus disease proéess].

In a different study, investigators analyzed all
antigens reacting strongly with autoantibodies il@us
patient's serum, utilizing 1) proteonomic analysesl
two-dimensional electrophoresis (2DE), followed By
Western blotting and liquid chromatography-tanden
mass spectrometry(using rat brain proteins astigem
source). In their results, these authors identifiteot
relevant antigens: beta-actin, alpha-internexin, k&a
heat-shock protein (Hsp60) and GFAP. In addition
several reports exist regarding detection of anti
endothelial cell antibodies (AECAS) in SLE patients
Recently, one of the antigens reacting with AECAS i
SLE patient sera has been identified as human Hsp6
The authors suggested that their abnormal findimgs
brain MRI images could be caused by impairment of
microcirculation associated with vascular endo#ielell
injury, and mediated by the antibody against Hg9$0

Another relevant case involves data from the
eyes at autopsy in a 26-year-old female patiergraised
with SLE and peripheral neuropathy. The patient had
significant ocular problems. However, the
histopathologic findings in the eyes included dapj
lumen obliteration; these areas further demonstraé,
which was also detected throughout the choroid yslex
arterioles [10]. Compared to the control, the catine
tissue sheaths of the central retinal vessels aispl a
large number of proliferated fibroblast cells, avidsson
Trichrome staining revealed transmural vessel sagrr
strong GFAP immunoreactivity was further observed
surrounding the vessel wall. The authors suggetsied
these pathological changes were due to impaireddblo
circulation, specifically caused, hemorrhage, vihssu

(@)

and fibrinous vessel occlusion. The changes obderve
suggested that regular, thorough  ophthalmic
examinations should be conducted in SLE patienen e
in the absence of significant ocular symptoms [10].

We thus conclude that patients with DLE could
indeed have autoantibodies to GFAP, as seen ipriati
with SLE exhibiting discrete central nervous systzmal
NP manifestations. Further, larger studies are eded
further confirm this pathophysiologic possibility.
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