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ABSTRACT

Introduction: Behçet’s disease is a chronic inflammatory disease of unknown 
aetiology that affects multiple organ systems. Since the diagnosis of this disease 
mainly relies on clinical criteria, a diagnostic laboratory test is required especially 
for neuro-Behçet’s patients without systemic involvement.

Method: In this study, we searched for the presence of autoantibodies against 
brain tissue, by means of indirect immunofluorescent staining technique in sera 
obtained from patients with neuro-Behçet’s disease, based on reports that humoral 
immune dysregulation may play a role in susceptibility to Behçet’s disease. After 
pre-absorbtion of sera with guinea pig liver powder to reduce nonspecific staining, 
serum samples were applied to mouse brain sections and immunoreactivity was 
detected with fluorescein (FITC)-conjugated goat antibody against human IgG.

Results: Ten sera from neuro-Behçet’s patients and 10 age-matched control sera 
were screened for immunoreactivity. We detected specific immunoreactivity to 
both parenchymal and vascular brain structures in the patients’ sera. Parenchymal 
vessel immunopositivity was detected in 8 of 10 patients, whereas only two of 
control sera showed no significant parenchymal vascular immunoreactivity 
(p=.025). In addition to vascular immunoreactivity, filamentous and reticular 
immunopositive structures were detected in brain sections of 5 out of 10 patients. 
No such immunoreactivity was detected in sections incubated with control sera 
(p=.016). 

Conclusion: We detected a specific immunoreactivity against vascular and 
parenchymal filamentous structures in neuro-Behçet patients’ sera. Humoral 
autoimmunity may play a role in the pathogenesis of neuro-Behçet’s disease in 
addition to cellular immune response. Findings of this preliminary study will be 
evaluated with a large number of patients and controls, to determine whether it 
is the cause or the result and, further studies are underway to disclose the nature 
of epitope to which the immunoreactivity was directed against and to develop a 
diagnostic laboratory method for investigating central nervous system involvement 
in Behçet’s patients. (Archives of Neuropsychiatry 2014; 51: 141-147)
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ÖZET
Amaç: Behçet Hastalığı çoklu sistem tutulumu ile giden, etiyolojisi ve fizyopatolojisi 
bilinmeyen, kronik, inflamatuar bir hastalıktır. Hastalığın tanısının klinik bulgulara 
dayanan kriterlere göre konulması ve özellikle diğer bulguların eşlik etmediği, 
nörolojik tutulumla başlayan hastalarda tanının belirlenmesindeki güçlükler, özgül 
bir laboratuvar testinin eksikliğine dikkati çekmektedir. 

Yöntem: Bu çalışmada, immün sistem bozukluğuna bağlı geliştiği düşünülen 
durumlarda uygulanan, indirekt immünfloresan boyama tekniği kullanarak, 
SSS tutulumu olan Behçet hastalarının serumlarında, SSS’ye karşı otoantikor 
varlığı araştırılmıştır. Önce hasta ve kontrol serumları, özgül olmayan boyanmayı 
önleyebilmek için kobay karaciğeri ile preabsorbsiyona tabi tutulmuşlardır. Takiben 
fare beyin dokusu ile inkübe edilerek, floresan (FITC) ile konjuge, insan IgG’sine 
karşı keçide hazırlanmış IgG ile işaretlenmiştir. Beyin kesitleri floresan mikroskop 
ile değerlendirilmiştir.

Bulgular: On nöro-Behçet hastası ve 10 yaş uyumlu kontrol bireyin serumları 
immünreaktivite açısından incelenmiştir. Hasta serumları ile fare beyin dokusunun 
inkübasyonu sonucunda hem parankimal hem de vasküler yapılara karşı özgül 
immünreaktivite tespit edilmiştir. 10 hastanın 8’inde parankimal vasküler boyanma 
varken, kontrollerin sadece 2 tanesinde hastalarla karşılaştırıldığında çok belirgin 
olmayan immünreaktivite görüldü (p=0,025). Vasküler immünreaktiviteye ek olarak, 
10 hastanın 5’inde filamentöz ve retiküler yapılarda immünreaktivite gözlenirken, 
kontrollerin serumlarıyla yapılan inkübasyonlarda, hiçbirinde benzer bir boyanma 
saptanmamıştır (p=0,016).

Sonuç: SSS tutulumu olan Behçet hastalarının serumlarında, hem parankimal 
hem de vasküler yapılara karşı özgül immünreaktivite tespit edilmiştir. Bu bulgular, 
Behçet hastalığı SSS patogenezinde hümoral otoimmünitenin rolü olabileceğini 
düşündürmektedir. Daha çok sayıda hasta ve kontrolün dahil edileceği bir çalışma 
ile, bu ön çalışmada tespit edilen bulguların, bir sebep mi yoksa sonuç mu olduğu 
araştırılacaktır. Bu tespit edilen özgün immünoreaktivitenin ne tür bir epitopa ait 
olduğu incelenerek, Behçet Hastalığının SSS tutulumu için klinikte kullanılabilecek 
bir laboratuvar yöntemi geliştirilmeye çalışılacaktır. (Archives of Neuropsychiatry 
2014; 51: 141-147)

Anahtar kelimeler: Behçet Hastalığı, Nöro-Behçet Hastalığı, Otoimmünite, 
İmmunhistokimya

Çıkar Çatışması: Yazarlar bu makale ile ilgili olarak herhangi bir çıkar çatışması 
bildirmemişlerdir.
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Introduction 

Behçet’s disease is a systemic inflammatory disease cha-
recterized with recurrent oral-genital afthous ulcers and eye 
involvement. Multi-system involvement may be observed; the 
skin, joints, eye, central nervous system (CNS) and gastroin-
testinal system (GIS) are involved most commonly. It may affect 
small, moderate and large arteries and veins (1). Although the 
etiology is not known exactly, it is thought to be an autoimmune 
disease triggered by environmental factors in individuals with 
genetic predisposition (2). 

Although the disease may be observed at any age, it frequently 
occurs at the age of 20-35 years. In men and in individuals with an 
early age of onset, severe complications and mortality are observed 
more commonly (3,4,5). The frequency of neurological involvement 
in Behçet’s disease ranges between 2.2% and 47% (6,7,8). In one 
study, CNS involvement was observed with a rate of 34% in autop-
sy series in 170 patients who were diagnosed with neuro-Behçet’s 
with a rate of 10% while living. This variability is propably related 
not only with ethnic and geographical difference, but also with how 
neurological involvement is defined. Headache which is not ques-
tioned in detail may lead to confusion in terms of the frequency of 
neurological involvement (9). In a prospective study conducted in 
Turkey, neurological involvement was found with a rate of 5.3% sim-
ilar to many studies (10,11,12). 

In studies directed to investigate the etiology and pathogenesis 
of Behçet’s disease, the effect of different factors including genet-
ic predisposition, infectious agents, heat schock proteins, humoral 
and cellular immunity changes, endothelial dysfunction and disor-
ders in the coagulation and fibrinolytic system has been proposed, 
but the role of none of these factors in development of the disease 
could be demonstrated clearly (13,14,15,16,17,18,19, 20,21,22,23,24). 

The diagnosis of Behçet’s disease is made according to the 
criteria based on the clinical findings specified by the interna-
tional Behçet study group (25). However, there is no specific 
laboratory test for the diagnosis. Laboratory support is needed 
in the early periods of the disease when clinical findings do not 
meet diagnostic criteria yet or in cases which start with neuro-
logical involvement (26).

In Behçet’s disease, CNS involvement which is divided into 
parenchymal and non-parenchymal involvement is observed 
more commonly, whereas peripheral nervous system involve-
ment is observed substantially rarely and generally occurs in 
relation with the drugs used in treatment. CNS involvement 
is observed in the whole of the nervous system together with 
diffuse and mild inflammation in the form of focal involvement 
more prominent in the parenchymal structures (27). The brain-
stem, basal ganglion, diencepahlic structures and internal cap-
sula are the most commonly involved regions.

Information obtained from the clinical and imaging findings of 
patients with neuro-Behçet’s disease show that the disease tends 
to involve some regions in the CNS. This suggests that an antigenic 
stimulation belonging to those regions may be present.

In this study, it was aimed to demonstrate presence of auto-
antibody in sera of patients with Behçet’s disease to determine 
potential target structures and/or proteins by testing interaction 
(reactivity) of the serum samples which will be obtained from pa-
tients with animal tissues. 

Methods

Ten ml blood samples were obtained from 10 patients with 
neuro-Behçet’s disease whose diagnoses were made according 
to the criteria specified by the international Behçet study group 
who had CNS involvement wnd who were being followed-up in 
Hacettepe University, Department of Neurology and Rheumatol-
ogy outpatient clinics, 10 healthy individuals and 1 patient with 
seropositive neuromyelitis optica (NMO) after obtaining written 
informed consent. Obtaining sera from the patients and healthy 
controls with written informed consent and experimental proce-
dures performed in animal brains were approved by the Hacette-
pe University ethics Committee (recording number FON 06/04). 
The blood samples obtained were kept at room temperature for 
30 minutes, centrifuged at 4000 rpm, the sera were seperated and 
kept at -20°C until stainings were performed. 

The brains of swiss albino mice weighing 22-34 g were used 
for the experiments. The mice were decapitated by using high 
dose chloralhydrate anesthesia. The brains were removed me-
ticulously and were divided into two parts below the diencepha-
lon separating the brainstem and cortex. Horizontal sections with 
a thickness of 10 μm were taken with cryostat from the brains 
frozen at -26°C. Two sections one from the brainstem and one 
from the hemisphere were placed on the same slide. The slides 
prepared were kept at -20°C until immunoflourescent staining 
was performed. Stainings were performed at room temperature 
(+23°C - + 25°C). Denaturation is loss of the three dimensional 
structure by proteins without disruption in the primary structure 
as a result of changes in environmental conditions including 
change in temperature and pH. Experiments were repeated at 
+37°C and +4°C to test presence of denaturation.

Preabsorption 
Serum samples contain nonspecific antibodies. Before the 

immunoflourescence staining technique used in the experi-
ments was realized, preabsorption with guinea pig liver (LV) 
was performed to prevent nonspecific labeling due to these 
antibodies. These types of applications are used widely in sim-
ilar examination methods and enable non-specific staining to 
be abolished. With this objective, the patient sera were treated 
with the extract obtained from the guinea pig liver as described 
in the literature before immunoflourescent statining (28,29). 

Immunoflourescent stating 
The circumferences of the sections obtained before were 

marked with a pen called pappen (Zymed) preventing fluid flow 
and all stainings were performed at room temperature. The tis-
sues were fixed with 10% formole solution prepared with PBS 
for 4 minutes. After the sections were washed with PBS, 1% 
CHAPS solution (AppliChem) prepared with PBS was applied. 
Following washing they were kept in 10% normal goat serum for 
one hour. Afterwards, the sections were incubated with patient 
and control serum and kept waiting. (before patient and con-
trol sera were placed, the preabsorption stage was completed). 
The sections which were retreated with PBS were incubated 
with flourescent-conjugated (FITC) Anti-Human IgG (Jackson 
immunoresearch) (1:500) prepared against human IgG in goat 
as secondary antibody for 70 minutes. Following pBS washings 
Hoechst solution (Hoeschst 33258, Molecular Probes, 10 mg/ml 
dissolved in distilled water) was dropped on the sections and 
closed with lamella. After the procedures were completed, the 



sections were examined by flourescent microscope (Nikon Eclipse 
E600). The sections were evaluated for two times at different times 
by a single reader who did not know the identities of the patients 
and controls. The stainings were not evaluated quantitatively, but as 
present or absent immunoreactivity. The cellular nuclei were eval-
uated at a wavelength of 330-380 nm by flourescent microscope 
and the other radiations were evaluated at a wavelength of 450-490 
nm. Immunoflourescent imagings were recorded and examinations 
were performed by way of Nikon ACT program and figures were 
created with the help of the Adobe Photoshop 6.0 program. 

Statistical analysis
The findings obtained from immunoflourescent imagings 

were marked as shown in Table 2 such as parenchymal vessel, 
parenchymal filament, non-parenchymal vessel and non-pa-
renchymal ependim involvement for the patients and controls. 
SPSS 11.0 program was used for statistical calculations. Fish-
er exact test was used when the expected frequencies were 
smaller than 5 and Yates-corrected chi-square test was used 
when the expected frequencies were higher than 5. A p value of 
<.05 was considered statistically significant. 

Results 

Sera were obtained from a total of 10 patients diagnosed 
with neuro-Behçet’s disease, 10 healthy controls and 1 patient 
with NMO. The serum of the patient with NMO was used to 
show that the method described in the literature could be re-
peated appropriately and considered positive control (Figure 1).

Six of the patients with Behçet’s disease were male and 4 
were female. The mean age was 37.7 (±7.3) years. 6 of the healthy 
controls were male and 4 were female. The mean age was 32.1 
(±6.9) years. The mean duration of Behçet’s disease was ob-
served to be 9.6 (±4.9) years and the mean duration of neuro-
logical involvement was observed to be 3.9 (±3.4) years. Half o 
the patients had findings related with brainstem involvement. 
Non-parenchymal involvement was observed in 2 patients, while 
parenchymal involvement was found in 8 patients (Table 1). When 
examined in terms of systemic involvement, it was found that all 

patients had a history of recurrent oral aphtous ulcers, genital 
aphtous ulcers, skin involvement and uveitis and all patients were 
in remission at the time when the sera were obtained. 

The sera obtained from the patients and controls were in-
cubated with mouse brain tissue to determine potential immu-
nological target. Following incubation with sera, brain sections 
were examined in terms of parenchymal involvement (vessel in-
volvement and filamentous involvement) and non-parenchymal 
involvement (large vessels and ependim involvement) and eval-
uated according to the severity of immunoreactivity (Table 2). 
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Figure 1. Intensive vascular immunoreactivity is observed with the 
serum of the NMO patient in sections obtained from the brainstem. 
Pictures with 100X magnification are shown in the upper column and 
pictures with 400X magnification are shown in the lower column. The 
arrows indicate some of the vessels observed on 400X magnification 
and the nuclei of these on Hoechst staining. Immunoflourescent label-
ing is present in all vascular structures as described in the literature 
and is compatible with the immunoreactivity pattern against AQP4. 

Table 1. Clinical and demographic properties of the patients diagnosed with Neuro-Behçet’s disease included in the study

Patient  Age  Gender  Duration of Duration of Neurological involvement
   Behçet’s disease neurological
    involvement 
Patient 1 31 F 14 years 2 years Subcortical white matter

Patient 2 36 M 5 years 4 years Brainstem

Patient 3 34 M 10 years 2 years Brainstem

Patient 4 47 M 17 years 13 years Subcortical white matter-basal ganglion

Patient 5 28 F 13 years 3 years Brainstem-thalamus

Patient 6 32 M 6 years 5 years Spinal cord

Patient 7 47 F 4 years 4 years Brainstem

Patient 8 48 M 15 years 2 years Brainstem

Patient 9 34 F 4 years 1 years Sinus vein thrombosis

Patient 10 40 M 8 years 3 years Sinus vein thrombosis
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Intensive flourescent labeling which was determined visually 
around the large and small vessels localized in the brain tissue was 
considered parenchymal vessel involvement. All other filamentous 
immunoflourescent labelings outside the vessels in the brain tissue 
were considered parenchymal involvement. Positive immunofloures-
cent labeling in the superficial arteries and veins localized outside 
the brain tissue was considered non-parenchymal vessel involve-
ment. Ependimal labelings including the brain tissue and ventricles 
were considered non-parenchymal involvement.

When examined in terms of parenchymal vessels, positive im-
munoflourescent labeling was found in 8 of 10 patients, whereas 
mild positive labeling was observed only in 2 individuals and the 
statistically significant difference between the groups was found 
with Yates-corrected chi-square test (p=.025). The vessels involved 
were mostly of venous character (Figure 2). When the other struc-
tures outside vessles were evaluated in the parenchyma, no cellular 
staining was found. However, filamentous immunoreactivity follow-
ing dentrite-like structures was noted in the brain tissue in 5 patients 
(Figure 3 and 4). This filamentous immunoreactivity was not found in 
incubations performed with the sera of the control patients and the 
difference between the patients and controls was found to be signif-
icant with the Fisher exact chi-square test (p=.016) and the finding 
was interpreted to be specific for the disease. 

When non-parenchymal vessel involvement was examined, 
labeling was observed in the structures showing arterial char-
acter. This kind of labeling was found in 7 of 10 patients following 
incubation with patient sera and similar findings were observed 
in 3 control sera. Yates-corrected chi-square test was applied 
for the results. Epandimal immunoreactivity was found in 4 of 
10 patients and in 1 of the controls. The result was evaluated 
using Fisher exact chi-square test. Although non-parenchymal 
involvement (vessel and epandim involvement) was observed 
more commonly in the patients, no statistically significant differ-
ence was found in comparison with the controls (p=.18, p=.15).

Labelings performed without using patient serum and/or 
secondary antibody during each staining were controls for the 
specificity of the technique. No immunoreactivity was found for 
labelings performed in this way. 

Parenchymal immunoreactivity showed similar staining 
pattern in all patients in both cortical (Figure 3) and deep white 
brain structures (Figure 4).

It was found that the patients with Behçet’s disease the pa-
tient with NMO carried different characteristics in terms of vas-
cular involvement pattern. More intensive vascular involvement 
in comparison with the immunoreactivity observed in patients 
with Behçet’s disease similar to the literature was found and 
capillaries were also observed to be involved in the patient with 

Table 2. Immunoreactivities found in the sera of the pa-
tients with neuro-Behçet’s disease and healthy controls

                        Parenchymal             Non-parenchymal 
Serum code Vessel Filament  Vessel  Epandim 

Patient 1 - + + + 

Patient 2 - - + -

Patient 3 + + + -

Patient 4 + - - +

Patient 5 + - + +

Patient 6 + + + -

Patient 7 + - + -

Patient 8 + - + -

Patient 9 + + - +

Patient 10 + + - -

Control 1 - - + -

Control 2 - - - - 

Control 3 - - - -

Control 4 - - - -

Control 5 - - - -

Control 6 + - - -

Control 7 + - - +

Control 8 - - - - 

Control 9 - - + - 

Control 10 - - + -

Figure 2. Intensive immunoflourescent labelings are noted around the 
vascular structures in addition to the filamentous and point pattern in 
the parenchyma in incubations performed with patients sera. Labelings 
with control serum are shown in the upper row. On the images taken with 
the same flourescence severity, occasional mild staining is found at the 
background and around the vessels in incubations performed with con-
trol sera, but negative immunoreactivity is present frequently as shown 
in the left column. In contrast, intensive immunoflourescent labeling is 
observed around the vessles following incubations with patients sera. 
Labelings with patient sera are shown in the left column and labelings 
with nuclear stain Hoechst are shown in the right column in the middle 
and lower rows. The arrows indicate vessels. Fusiform nuclei labeled 
with Hoechst are shown in the left column in the middle and lower rows. 
Pictures taken with 200x magnification.
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NMO (Figure 1 and 2). This involvement is compatible with the 
immunoreactivty pattern described against AQP4 in the literature. 

When the sections belonging to the brainstem and cerebel-
lum were examined, similar findings were obtained (Figure 5).

Imagings with the assistance of confocal microscope were 
performed to examine the filamentous stuructures stained in 
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Figure 6. Serial .2 μm sections taken from the striatum with the help 
of confocal microscope following immune labeling with patient serum. 
Point and filamentous structure is noted.

Figure 7. A) On imaging obtained by 3 dimensional overlapping of the 
sections in Figure 6 in the X axis, filamentous structures are noted 
clearly. B) Reconstruction of the sections in Figure 6 in the Z axis. The 
visualized brain tissue has a thickness of 2.2 μm and is an area passing 
through the striatum. It is noted that the filamentous structure has a 
netlike construction and extends deeply. 

Figure 3. Immunoflourescence imagings performed with patient and 
control sera. The iamges are taken in the sections crossing the hyppo-
campus. Labelings with sera are shown in the left column and labelings 
with nuclear stain Hoechst are shown in the right column. It is noted that 
the patient sera show point and/or filamentous immune labelings in the 
pictures in the left column, but positive labeling is not present on exam-
inations performed the with control serum. Cellular bodies and nuclei are 
not labeled in the patients and controls. Cellular nuclei in the sections are 
visualized with Hoechst staining in the right column. The arrow heads in-
dicate hyppocampal cell layers. Pictures taken with 100X magnification.
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Figure 5. Data similar to the labeling pattern found in the other brain regions 
are found following incubations with patient sera in the sections takne from 
the cerebellum. Stainings following filametous or point, dendritic structures 
were present in the parenchyma. Pictures taken with 100x magnification. 
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Figure 4. Although filamentous and/or point immunoreactivity is observed 
in the sections taken from the striatum, staining is not found following incu-
bations with control sera. The labelings performed with sera are shown in 
the left column and the labelings performed with nuclear stain Hoechst are 
shown in the right column. Pictures taken with 200X magnification.
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more detail. This kind of imaging gives an idea abouıt the thre-di-
mensional structure of the structures stained. With this objective, 
a section with a thickness of 2.2 micron was screened with in-
tervals of .2 micron. These screenings are shown as single sec-
tions one by one in Figure 6. Point and filamentous structures are 
noted. The 3-dimensional reconstruction of the serial sections in 
Figure 6 is shown in the X axis in Figure 7A and in the Z axis in 
Figure 7B. It is noted that filamentous structure is not observed in 
the fiber bundle of large axons, but is stained diffusely in the other 
areas and forms a netlike structure combining occasionally.

Discussion 

In this study, specific immunoreactivity against both paren-
chymal and vascular stuructures was found in indirect immu-
noflouırescent stainings performed in mouse brains using the 
sera of patients with Behçet’s disease with CNS involvement. 
Although no tissue-specific antibody or biological marker has 
been identified yet for patients with Behçet’s disease, the re-
sults of this study suggest to presence of a common epitope and 
that an antibody responsible of the disease may be demonstrat-
ed in patients with neuro-Behçet’s disease.

Studies on Behçet’s disease have been conducted for a 
long time. However, no adequate information about its etiology 
and pathology has been obtained yet. The fact that the diag-
nosis of these disease is made based on clinical findings and 
difficulties in making the diagnosis especially in patients with 
an onset with neurological involvement without other findings 
indicate the lack of a specific laboratory test.

The fact that some patients have been reported to have 
benefited from plasma exchange in the literature, observation 
of maternal transplacental antibody trasfer and secondary neo-
natal Behçet’s disease, alternations in the functions of B cells, 
demonstration of circulating immune complexes in the sera of 
patients, deposition of IgM and C3 on the vascular wall on his-
topathological examinations of the lesions indicate that there is 
an immunological imbalance induced by activation of humoral 
immunity in addition to cellular immunity in Behçet’s disease 
(22,23,24,30,31,32,33,34,35,36). Many studies investigating pres-
ence of autoandibody have been conducted with different Be-
hçet’s disease patient groups. Different methods have been 
used in these studies. Anti-endothelial cell antibodies, an-
ti-Saccharomyces cerevisiae antibody, anti-alpha enolase an-
tibody and putative kinase 1 antibodies induced by PTEN have 
been proposed by previous investigators ad candidate antibod-
ies for Behçet’s disease, but none has been found to be specific 
and they have been demostrated in small groups (30,37,38,39). 
Studies on heat shock proteins (HSP) which are among the im-
mune reactive proteins found in microorganisms or animal tis-
sues have been conducted for a long time with patients with 
Behçet’s disease. HSP-60, HSP-65, HSP-70 and alpha B-cyrstal-
lin are the HSPs reported in previous studies. In studies per-
formed in recent years, stress-induced phosphoprotein-1 which 
is a member of the HSP family was also included in candidate 
antigenic targets. However, its specificity for Behçet’s disease 
is questionable, because it was also reported to be present in 
patients with rehumatoid arthritis (19,40,41,42,43,44).

NMO is a condition which is thought to arise from immune 
system disorder with selectivity for CNS. Lennon et al. showed 
the presence of autoantibody specific fort his disease using 
a method they developed (28,45). The basis of the method is 
based on flourescent labeling of the sera of NMO patients fol-
lowing incubation with Mouse brain tissue. As a result of their 

studies, this group found that the autoantibody in NMO devel-
oped against AQP4. 

Information obtained from the clinical and imaging findings of 
patients with neuro-Behçet’s disease show that the disease tends 
to involve some regions in the CNS. This suggests that there could 
be an antigenic structure belonging to those regions. In this study, 
possible presence of brain tissue specific autoantibody was inves-
tigated in the sera of patients with Behçet’s disease with neuorlog-
ical involvement using the technique used by Lennon et al. 

In our study, the method which minimized nonspecific stain-
ing observed in control sera was seleceted as a result of the 
experiments performed with various preabsorption methods 
described in the literature and the procedures were continued. 
In the experiments repeated under conditions where the sera 
were applied at +37°C or +4°C in order to test the reliability of 
the method, it was obsevred that immunoreactivity observed 
with patient sear at room temperature did not occur. The fact 
that immunoreactivity we observed disappeared in experiments 
where the temperature was altered suggested that this was re-
lated with denaturation of specific IgGs in patient sera. Thus, 
this indicated that the staining we found was specific. Residual 
nonspecific staining following preabsorption also disappeared 
with increased dilution of secondary antibody. In addition, ex-
periments were performed with the serum of a patient who was 
diagnosed clinically with NMO (optic neuritis, transverse myeli-
tis and NMO IgG antibody positivity) as positive control to test 
the accuracy of the method used and intensive vascular immu-
noreactivity was obtained similar to what was described in the 
literature and the reproducibility of the method was demosn-
trated. Because of these factors, we think that the specificity of 
immunoflourescence labeling obtained as a result of long-term 
studies and repeated experiments is reliabile. 

At the end of immunoflourescence labelings, parenchymal 
vascular staining was observed very rarely following incubation 
with control sera, while more intensive parenchymal vascular 
staining was observed in the patients. Staining in the filamen-
tous structures was found only in the patients and not observed 
in the control group at all. This suggests that the staining pattern 
is specific for the disease. It can only be interpreted in further 
studies what kind of a structure this specific staining belongs 
to. In addition, it should be elucidated if filamentous and vascu-
lar staining is a monoclonal response to a single epitope or is 
related with a polyclonal reaction because of different epitopes. 

Some aspects of the findings should be evaluated in further 
studies. For example, cortical and cerebellar involvement is a more 
rare finding in clinical practice in neuro-Behçet’s disease, but im-
munoreactivity was found also in these regions in our study. This 
may be related with the fact that the sera were applied to mouse 
tissue in the experiments and with the difference in the proteins 
expressed in the rodent and human brains and in the way of dis-
tribution of these proteins. Although limited clinical involvement 
including optic neuritis and transverse myelitis is observed in NMO 
patients, a diffuse AQP4 expression is found in immunohistochem-
ical examinations (45). Another issue which should be evaluated 
is the fact that secondary antibody which would recognize human 
IgG structure was used in the experiments. However, mostly, IgM 
deposition in the tissues is mentioned in Behçet’s disease. The study 
should be repeated using secondary antibody against human IgM. 
Although it is currently thought that parenchymal and non-paren-
chymal involvement develop with different mechanisms, no marked 
difference was observed in our study. However, further interpretation 
on this issue is difficult, because there were only 2 patient sera with 
non-parenchymal involvement. 



In future experiments, the number of patients and healthy indi-
viduals will be increased and other patient groups with autoimmune 
disease will also be used to elucidate if the findings are a cause or 
an outcome and to specifiy the sensitivity and specificity of this test.

Demonstration of brain tissue specific autoantibody and identi-
fication of the target structure in patients with Behçet’s disease will 
help in understaing the pathogenesis of the disease and will provide 
identification of a diagnostic laboratory test in addition to clinical 
criteria. Demonstration of the pathophysiology in detail will enable 
development of gene and protein targeted therapies with fewer side 
effects and with stronger efficiency.  
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