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Expression of bcl-2 protein and Fas antigen in lymphocytes 
from bronchoalveolar lavage fluid (BALF) and peripheral 

blood in different clinical presentations of sarcoidosis
Ekspresja proteiny bcl-2 i antygenu Fas na limfocytach z płynu płukania oskrzelowo- 
pęcherzykowego i z krwi obwodowej od chorych w różnym stadium zaawansowania 

sarkoidozy

INTRODUCTION

Sarcoidosis, a systemie, granulomatous disorder with predominant involvement of 
the hilar lymph nodes and the pulmonary parenchyma, is characterised by accumula­
tion of T cells in the lung, more specifically, the helper subset [7]. These activated T 
lymphocytes CD4+ may modulate the histologic changes in this disease. Most studies 
showed that intensity of lymphocytic alveolitis have an influence on the outcome of 
sarcoidosis but presented controversial data [17]. The role of apoptosis of lymphocytes 
in the regulation of the immune response in sarcoidosis is still unknown.

The control of cell survival plays an important role in the immune system. Apop­
tosis is an active mode of cell death [1]. The protein encoded by the bcl-2 (B cell 
lymphoma/leukemia-2) protooncogen has been implicated in the regulation of lym­
phocyte cell survival. Upregulation of bcl-2 appears to be normal mechanism for pos­
itive selection of developing lymphocytes in thymus and bone marrow. These findings 
indicate that high expression of bcl-2 protein is capable of inhibiting apoptotic cell 
death during normal lymphopoiesis. Only those lymphocytes bearing antigen recep­
tors with appropriate specificity are selected for survival. Apoptosis is also involved in 
the termination of an immune response. Most activated T cells downregulate of 
bcl-2 and die by apoptosis at the end of immune response and the peripheral lym­
phoid organs revert to their normal cellular content [15].
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In contrast to the bcl-2 protein, the CD95 (Fas/APO-1) antigen is able to induce 
apoptosis. The CD95 is a member of the tumour necrosis factor receptor superfamily 
and induces apoptotic cell death upon binding of the natural ligand or agonistic anti­
bodies [4]. The CD95 is expressed on the surface of many transformed cell lines and 
chronically stimulated T cells [10].

These data suggest that bcl-2 expression prevents the apoptosis of lymphoid cells 
induced by the Fas antigen - dependent mechanism and that apoptosis of lymphocytes 
is exquisitely controlled by regulation of the bcl-2 and Fas genes.

The aim of the present study was undertaken to determine the expression of bcl- 
2 mitochondrial oncoprotein and Fas antigen in CD3, CD4, CD8, CD 19 positive lym­
phocytes obtained from BALF and peripheral blood from patients with sarcoidosis. 
We have analysed our results in respect to the presence and type of the clinical symp­
toms.

MATERIALS AND METHODS

Patients. The study population consisted of 31 newly diagnosed, untreated pa­
tients with sarcoidosis (median age 38, range 23 to 65, 23 women). The diagnosis of 
sarcoidosis was based on clinical presentation, chest x-ray abnormalities and his­
topathological analysis.

We analysed the follows pairs of groups: patients with Lofgren Syndrome (n = 
14) vs patients without Lofgren Syndrome (n = 17), patients with constitutional and 
respiratory symptoms (n = 23) vs symptomless patients (n = 6) and patients with 
hilar lymphadenopaty (I RTG stage, n = 19) vs patients with parenchymal infiltration 
(II and III RTG stage, n = 12).

Bronchoalveolar lavage (BALF). The bronchoscope (Olympus BF20) was wedged 
in a middle lobe bronchus, and 140 ml sterile saline sodium at 37° was instilled in 
seven aliquots of 20 ml. After each instillation, the fluid was gently aspired with a 
syringe. The first aliquot recovered were used for bactériologie analysis and the re­
maining were pooled The fluid was mixed and strained through double layer of nets. 
Cells were pelleted at 500 x g for 5 min. at 4°C and than resuspended in phosphate 
buffered saline (PBS) at 106 cells for future staining. Cells were counted in a Biirker 
chamber.

Preparation of cells from peripheral blood. Mononuclear cells were isolated by 
density gradient centrifuging on Lymphoprep (Nycomed, Norway). Interphase cells 
were removed, washed twice in PBS and than resuspend at 106 cells for future stain­
ing.

Antibodies. Double colour immunofluorescence studies were performed using 
combinations of phycoerythrin (PE) and fluorescein isothyocyanate (FITC) conju­
gated monoclonal antibodies. Monoclonal antibodies were obtained from Ortho Di­
agnostic Systems (Germany), Becton Dickinson (Germany), Serotec (U.K.) or Dako 
(Denmark). The following antibody combinations were used: IgGl FITC/IgG2a PE 
(negative control), anti-CD3 PE, anti-CD19 PE, anti-CD4 PE, anti-CD8 PE, anti­
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CD95 FITC. 1 X 106 cells were incubated with antibodies for 30 min. at 4°C and washed 
twice with PBS afterwards.

Intracellular staining. For the immunodetection of the intracellular bcl-2 pro­
tein, cells after binding of monoclonal antibodies with surface antigens were fixed 
with 0.25% paraformaldehyde (15 min. at RT) and permeabilised with cold 70% metha­
nol for 60 min. at 4°C before incubation (30 min. at 4°C) with FITC conjugated anti- 
bcl-2 mouse monoclonal antibody (Dako, Denmark) [2].

Flow cytometric analysis. All samples were measured on a Cytoron Absolute flow 
cytometer (Ortho Diagnostic Systems). To determine the fluorescence intensity of a 
stained cells, the logarithmic fluorescence channel intensity was converted to arbi­
trary units based on the ImmunoCount 2.0 software. The mean fluorescence intensity 
(MFI) of bcl-2 and CD95 were measured from then upper limit of the negative con­
trol.

Statistical analysis. Data are expressed as means ±SD. Wilcoxon's matched pairs 
test and Mann-Whitney U test were applied for the statistical comparison of the mean 
fluorescence intensity of bcl-2 and CD95 on different subtypes of lymphocytes for 
each group of patients. P < 0.05 was considered significant.

RESULTS

The expression of the bcl-2 protein and Fas antigen measured as a mean fluores­
cence intensity was studied in pre-treatment BALF and blood samples from 31 pa­
tients with sarcoidosis. Nearly 100% lymphocytes from BALF and peripheral blood 
of all patients expressed bcl-2 protein. T BALF cells expressed a higher level of the 
bcl-2 protein in comparison with T lymphocytes from peripheral blood in all groups 
of patients. In contrast to patients with Lofgren Syndrome and with constitutional 
and respiratory symptoms of sarcoidosis, the symptomless patients have shown high­
er level of bcl-2 protein in all subtypes lymphocytes (CD3, CD19, CD4, CD8) from 
BALF and peripheral blood (Figure 2). The results show that the bcl-2 protein was 
significant weakly expressed in CD4+ T cells from patients with Lofgren Syndrome 
(106,69 ±11,89 MFI) and with respiratory symptoms of sarcoidosis (107.6 ±11.46 
MFI) than in CD4+ lymphocytes from patients without Lofgren Syndrome (112.3 
±13.08 MFI) and symptomless patients (118.31 ±12.45 MFI). Expression of the bcl- 
2 protein in CD4+ cells was significantly higher in comparison with CD8+ lymphocytes 
from blood in symptomless patients and significantly lower in BALF cells in all groups 
of patients (Figures 1, 3).

The mean percentage of Fas+ lymphocytes from peripheral blood was significant­
ly higher in group of symptomless patients (48.91 ±9.59%) than group of patients 
with Lofgren Syndrome (34.63 ±12.65%) and patients in II/III RTG stage of sar­
coidosis (48.47 ±8.38%) than patients in I stage of disease (38.87 ±13.19%). Blood 
lymphocytes from patients without acute symptoms expressed Fas antigen more in­
tensely (71.98 ±4.54 MFI) in comparison with patients with Lofgren Syndrome (69.01 
±6.02 MFI). Mean fluorescence intensity of CD95 on blood lymphocytes in other
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groups of patients was similar (Figure 4). The percentage of Fas+ cells and expres­
sion of Fas antigen on BALF lymphocytes was higher in groups of patients without 
acute symptoms (47.01 ±14.56%, 73.48 ±7.34 MFI), symptomless patients (50.42 
±12.77%, 72.37 ±7.41) and patients in II/IIIRTG stage of sarcoidosis (45.77 ±15.49%, 
73.22 ±7.37 MFI) than groups of patients with Lofgren Syndrome (39.64 ±16.62%, 
69.83 ±10.08 MFI), with constitutional and respiratory symptoms (41.95 ±16.33%, 
71.15 ±9.05 MFI) and in I RTG stage of disease (42.43 ±16.32%, 71.01 ±9.22 MFI).

CD 8 PE

GR-FL
Bcl-2 FITC

Fig. 1. Expression of bcl-2 protein in CD4+ and CD8+ cells from BALF 
from patients with pulmonary sarcoidosis
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□ Lofgren Syndrme+
■ I RTG stage

Symptoms patients

■ Lofgren Syndrome -
□ II/III RTG stage
□ Symptomless patients

□ Lofgren Syndrme+
■ I RTG stage 
^Symptoms patients

■ Lofgren Syndrome -
□ II/III RTG stage
□ Symptomless patients

p < 0.05

Fig. 2. Expression of bcl-2 protein in CD4+ and CD8+ lymphocytes from BALF (A) and 
peripheral blood (B) from patients with different clinical presentations of sarcoidosis
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Fig. 3. Bcl-2 protein expression on CD4+ and CD8+ lymphocytes in patients 
with different clinical presentations of sarcoidosis

О Lofgren Syndrome + О Constitutional and respiratory symptoms + О I RTG stage

□ Lofgren Syndrome - О Constitutional and respiratory symptoms - □ ll/lll RTG stage

** p<0,002 * p<0,05

Fig. 4. Percentage of lymphocytes from peripheral blood presenting of Fas antigen 
and expression of CD95 antigen in different clinical presentation of sarcoidosis

DISCUSSION

Development in flow cytometric analysis has led to the spread of procedures which 
enable us to quantify precisely both membrane and intracellular antigens [2]. In this 
study we have applied this technique to determine the expression of the bcl-2 protein 
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and Fas antigen by lymphocytes obtained from BALF and blood from patients with 
different clinical presentations of sarcoidosis. Sarcoidosis is characterised by accumu­
lation of activated T cells in the lung, more specifically, the helper subset [7, 13]. 
Results of our earliest study demonstrated increased levels of activated CD4+ T lym­
phocytes from BALF. We noticed that HLA DR and CD25a activation markers were 
strongly expressed by BALF T cells populations from patients with sarcoidosis [11]. 
Immunophenotypic characterisation of subtypes of lymphocytes from BALF can be 
achieved by using monoclonal antibody and flow cytometry technique. Combination 
of surface (CD 19, CD3, CD4, CD8, CD95) and intracellular (bcl-2) antigen allows to 
distinguish between cells with the different expression of the bcl-2 protein.

High levels of bcl-2 found in CD4+ T cells from BALF suggest that bcl-2 is in­
volved in their accumulations and these lymphocytes escape apoptosis [3]. The apop- 
totic process in lymphocytes from BALF mediated by Fas can be influenced by an 
antiapoptotic mechanism, such as bcl-2. The combination of high level bcl-2 protein 
and resistance to Fas mediated apoptosis may contribute to the extended in vivo sur­
vival and accumulation lymphocytes in lungs of patients with sarcoidosis [9].

Herry et al. [6] have analysed in vitro susceptibility to death through apoptotic 
mechanism recently activated lymphocytes recovered from BALF and isolated from 
peripheral blood. The progressive loss of viable cells following in vitro culture was 
considerable greater for lavage T cells, and was observed for cells from both patients 
with sarcoidosis and control subjects. The evaluation of morphologic features and 
flow cytometric profiles of fragmentation of DNA indicated that lavage T cells were 
dying by apoptotic mechanism. Authors suggested that CD4+ T cells appeared to be 
particularly sensitive to apoptosis. They observed that most lavage T cells expressed 
Fas antigen but the viability of lavage T cells was not improved by incubation in the 
presence of a monoclonal antibody that inhibits Fas-induced apoptosis. Their studies 
emphasise that T cells on the alveolar surface are in a different state of activation and 
differentiation compared with circulating T cells, and offer a possible explanation for 
the impaired functional capacities observed for lavage T cells in in vitro studies.

Activation of lymphocytes seemed to be associated with a simultaneous downreg­
ulation of the bcl-2 protein and upregulation of Fas antigen. Variation in the level of 
expression of bcl-2 protein in all subtypes of lymphocytes from BALF and blood 
from patients with different clinical presentation of sarcoidosis suggested key role of 
expression of bcl-2 gene in the accumulation lymphocytes in the lasting process. Hence 
it follows that lymphocytes from BALF and blood from patients with acute symptoms 
of sarcoidosis manifest lower level of expression of bcl-2 protein. Lymphocytes from 
BALF and blood from all groups of patients demonstrate the expression of Fas anti­
gen, which might be one of mechanisms of elimination of activated T cells in the 
periphery [15].

Other factors (e.g. bax and other proteins, cytokines) might be responsible for 
modulation of intensity of apoptosis. Huang et al. [8] have found protective effect of 
11^2 against spontaneous programmed cell death cultured В and T cells from pa­
tients with chronic lymphocytic leukaemia. There is mounting evidence that activated 
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IL-2-releasing lymphocytes play a central role in the immunopathogenesis of sar­
coidosis by directing inflammatory reactions and granuloma formation [5, 14]. This 
data suggested that control of cells survival in the lung of patients with sarcoidosis 
depended on many different factors and further studies are needed to confirm and 
generalise our observations.
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STRESZCZENIE

Różnice w przebiegu sarkoidozy wydają się być uwarunkowane wieloczynnikowo. W ninie­
jszej pracy starano się udowodnić istnienie związku pomiędzy manifestacją kliniczną sarkoidozy, 
a występowaniem czynników regulujących apoptozę limfocytów. W różnych subpopulacjach 
limfocytów otrzymanych z BALF i krwi obwodowej od chorych na sarkoidozę, określono ek­
spresję mitochondrialnej onkoproteiny bcl-2, hamującej apoptozę i antygenu Fas (CD95, APO- 
1), stymulującego programowaną śmierć komórki. W tym celu posłużono się przeciwciałami 
monoklonalnymi i techniką cytometrii przepływowej. We wszystkich badanych grupach 
pacjentów stwierdzono, że limfocyty T z BALF wykazują wyższą ekspresję bcl-2 w stosunku do 
komórek T z krwi obwodowej. U pacjentów bezobjawowych wszystkie subpopulacje limfocytów 
z BALF posiadały wyższą ekspresję bcl-2 w porównaniu do komórek pobranych podczas płukania 
oskrzelowo-pęcherzykowego od chorych z zespołem Lófgrena i innymi objawami sarkoidozy. 
Dodatkowo ekspresja proteiny bcl-2 była istotnie wyższa w komórkach CD4+ niż w komórkach 
CD8+. Odsetek limfocytów z BALF i krwi obwodowej z antygenem Fas na powierzchni był 
wyższy u pacjentów bezobjawowych w stosunku do chorych z ostrymi objawami sarkoidozy. 
Wysoka ekspresja bcl-2 przy jednoczesnej oporności komórek na apoptozę stymulowaną anty­
genem Fas, wydaje się być jedną z przyczyn wydłużenia życia i akumulacji limfocytów w trakcie 
zapalenia pęcherzyków płucnych w przebiegu sarkoidozy.




