FOLIA HISTOCHEMICA
ET CYTOBIOLOGICA
Vol. 42, No. 4, 2004

pp. 249-252

Expression of Fas receptor on peripheral blood
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Abstract: In recent years many data indicate that lymphocytes from cancer patients undergo increased apoptosis. The objective
of this study was to evaluate the expression of Fas receptor on lymphocytes obtained from patients with lung cancer. Eighteen
patients with non-small cell lung cancer and 18 healthy volunteers were investigated. Expression of Fas (CD95) on CD4+ and
CD8+ blood lymphocytes was evaluated by flow cytometry. The proportion of blood Fas+ lymphocytes was significantly
higher in lung cancer patients when compared with healthy individuals and in smokers when compared with nonsmokers.
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from 30 to 76 yrs. All cancer patients were smokers (mean number
of pack-years - number of cigarette packs smoked per day multiplied

. by the number of years of smoking - was3®8) and there were 10
The role of lymphocytes accumulated in the tumor enviz - (mean number of pack-years3) and 8 nonsmokers in

ronment in the host defense against lung cancer is Wg# control group.
documented. Nevertheless, these defense mechanisms alreall patients, histological examination confirmed non-small cell lung
impaired and many recent data indicate that lymphocyf@§cer - in 4 patients squamous cell type, in 1 - adenocarcinoma, and in

: : ; ; ; e others undifferentiated. There was 1 patient at stage 1, 3 were at stage
from patients with malignancies undergo apoptosis [1145' at stage 3 and 8 at stage 4 of lung cancer. The study was approved by

One way of apoptosis signaling is the Fas-Fas ligagfd thics Committee of the Warsaw Medicah@®s. Al the healthy

(FasL) interaction [6]. It has been demonstrated that majunteers signed an informed consent form. Subjects with any infection

neoplastic cells express FasL [11] and can directly indu@ehronic pulmonary disease were excluded from the study. The persons

death of activated Fas-positive lymphocytes [7]. The rof&amined were not undergoing corticosteroid or immunosupressive ther-
. A apy one year before and at the time of the examination.

of cytotoxic CD8+ lymphocytes in immunology of lung

cancer was reported before [2]. An elevated proportion @bw cytometry analysis. The analysis of Fas expression was

these cells in the bronchoalveolar lavage (BAL) of patientsrformed on lymphocytes from the venous blood. The following

with lung cancer was found, while the proportion of thedaixtures of antibodies were used for the cell phenotyping: anti-

. . D45-FITC and anti-CD14-PE, negative isotype controls (Ig2a-
cells in the blood was lower [2]. The involvement OEITC and 1g2b-PE) i CDA BTG an;ypanti-CDQS-(lgE,

apoptosis is possible in such changes of lymphocyte pggyi.cps-FITC and anti-CD95-PE (Becton-Dickinson Immunocy-
portions in patients. The aim of this study was to evaluatenetry Systems, San Jose, California). Two-color analysis of cells

the expression of Fas receptor on CD4+ and CD8+ lyias performed as described previously [4]. Anti-CD45-FITC and

i ; ; #nti-CD14-PE was used for the lymphocyte gate setting at FSC/SSC
ﬁgg?ﬁjllocbetﬁulﬂig Egmgfnpheral blood of patients ng?aph. The samples were analyzed using a FACS Calibur flow

cytometer (Becton-Dickinson, San Jose, California). The cells were
collected by CELLQuest software.

Introduction

Materials and methods Statistical analysis.Nonparametric Mann-Whitney U-test was ap-

Subjects Eighteen patients with lung cancer (4 female and 14 malgsied with p<0.05 being regarded as significant. The relationship
and 18 healthy volunteers (10 female and 8 male) were investigatBgtween the proportion of cells and smoking history expressed as
The age of patients ranged from 37 to 81 yrs and of healthy persopck-years was assessed by the Spearman correlation test.

Results and discussion

CorrespondenceG. Hoser, Dept. Clinical Cytology, Medical Cen- . .
ter of Postgraduate Education, Marymoncka 99, 01-813 Warsa%{e found elevated proportion of Iymphocytes with ex-

Poland; e-mail: graho@cmkp.edu.pl. pression of Fas (CD95) in the peripheral blood of pa-
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A, Peripheral blood lyvmphocytes from healthy person
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B. Perpheral blood lymphocytes from lung cancer patient
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Fig. 1.Flow cytometry profile of peripheral blood (PB) lymphocytes from: A - healthy person, B - patient with lung cancer. LUefsdot p
lymphocytes CD95+/CD4+ in the upper right quadrant; right dot plots: lymphocytes CD95+/CD8+ in the upper right quadrant.



Fas on lymphocytes of lung cancer patients
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Fig. 2. Correlation of proportion of
Fas-positive CD4+ lymphocytes in
the blood of smokers with smoking
history expressed as pack-years (PY)
(significant in Spearman test, R =
0.6, p<0.05).
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Table 1. Expression of Fas (CD95) on peripheral blood (PB) lymwhen compared to healthy persons. These differences
phocytes in lung cancer patients and healthy individuals

Patients Healthy

n=18 n=18
CD95+ CD44 86.5+ 8.7* 63.9+ 11.9*
CD95+ CD8® 85.9+ 9.1* 64.8+ 14.9*

gcells with expression of CD95 as percentage of all CD4+ cells

meant SD)
{

cells with expression of CD95 as percentage of all CD8+ cells

(meant SD)

*p<0.05 in Mann Whitney U-test

Table 2 Expression of Fas (CD95) on blood lymphocytes in smoke

and nonsmokers

Patients Healthy
smokers smokers | nonsmokers
n=18 n=10 n=238
CD95+ CD4+# 86.5+ 8.7* | 69.7+8.1* | 56.6+ 12.2*
CD95+ CD8¥ 85.9+9.1* | 72.1+6.1* | 55.7+ 17.9*

gcells with expression of CD95 as percentage of all CD4+ cells

meant SD)
{

cells with expression of CD95 as percentage of all CD8+ cells

(meant SD)

*p<0.05 in Mann Whitney U-test

between patients and healthy persons were significant.
Figure 1 presents the representative examples of flow
cytometry assay of Fas-positive lymphocytes. In each
group, the proportion of Fas-positive CD4+ and Fas-
positive CD8+ lymphocytes were similar (Tab. 1).

A significantly higher percentage of Fas-positive
lymphocytes was found in healthy smokers when com-
pared to healthy nonsmokers, however, the proportion
of Fas-positive lymphocytes in smokers with lung
cancer when compared to healthy smokers was sitill
higher (Tab. 2). A significant positive correlation was
found between proportion of Fas-positive lymphocytes
s . . 3
and smoking history expressed as pack-years (Fig. 2).

In this study we examined lymphocytes expressing
"death receptor” Fas derived from the peripheral blood
of patients with lung cancer. We have not found data on
this subject in the literature. The impairment of host
defense against cancer may result from depletion of
lymphocytes. One way of this depletion is apotosis of
lymphocytes after contact with tumor cells. It was do-
cumented that many tumor cells express Fas ligand
(FasL) and may induce apoptosis of Fas-positive lym-
phocytes [3, 9, 11, 13]. Little is known about the mech-
anisms of apoptosis of lymphocytes in the lung cancer
environment, the results presented by Nielehak [7]
suggested that lung cancer cell lines express functional

tients with non-small cell lung cancer when comparedgasL and that lung cancer cells were capable of killing
with healthy persons. Table 1 shows the mean propdr<cells. We found a significantly higher proportion of
tion of Fas+ CD4+ lymphocytes as percentage of dfas-positive lymphocytes in the blood of patients with
CD4+ lymphocytes and the proportion of Fas+ CD8king cancer when compared with healthy individuals.
lymphocytes as percentage of all CD8+ lymphocyte$hese findings are in agreement with the observations
The proportion of Fas-positive CD4+ lymphocytes wais other types of neoplasms [3, 8, 9, 13]. We demon-
significantly higher in patients when compared tstrated previously a significant depletion of peripheral
healthy persons. The proportion of Fas-positive CD83ood CD8+ in patients with lung cancer [2]. Saital.
lymphocytes was also significantly higher in patientf8] reported that mainly CD8+ cells undergo apototsis
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in melanoma, Hoffmanret al. [3] observed greater [ 4] Hoser G, Grubek-Jaworska H, Droszcz P, Domagala-Kulawik
proportion of apoptotic CD8+ cells in patients with head J; Dabrowska M, Chazan R (2002) Reactivity of alveolar mac-

. . . rophages in lung cancer patients and healthy subjects: surface
and neck cancer. In this StUdY’ we did not find any ICAM-1 after INF-gamma stimulatidnvitro. Folia Histochem
differences between the proportions of Fas+ CD8+ lym-  cytobiol 40:103-104
phocytes and Fas+ CDA4+ cells in cancer patients.[ 5] Hoser G, Kawiak J, Domagata-Kulawik J, KoghnP, Droszcz
seems possible that other or more complex mechanisms W (1999) Flow cytometric evaluation of lymphocyte subpopu-

_ ; : ; ; lations in the BALF of healthy smokers and nonsmokers. Folia
than Fas-FasL interaction are involved in blood CD8+ 5 % - Cytobiol 37: 25-30

lymphocyte depletion in lung cancer. _ [ 6] Kawiak J, Rokicka-Milewska R, Zeman K, Hoser G, Derulska

The main exogenous cause of Iung cancer is tobacco G, Fornalczyk-Wachowska EF, Gosk B, Kantorski J, Pacholska
smoke. In this study we found elevated proportion of J, Tchorzewski H (1995) Peripheral blood leukocytes and lym-
Fas+ lymphocytes in smokers (both, patients and phocyte subpopulations as determined by flow cytometric

. measurements in healthy children. Folia Histochem Cytobiol
healthy). The data on the influence of tobacco smoke on 53755 o

lymphocyte apoptosis is very scarce. Bigl. [1] found [ 7] Niehans GA, Brunner T, Frizelle SP, Liston JC, Salerno CT,
an increased expression of Fas on blood lymphocytes in Knapp DJ, Green DR, Kratzke RA (1997) Human lung carci-
smokers, while Suzukét al. [10] did not find any fomas express Fas ligand. Cancer Res 57: 10074012
. . . aito T, Dworacki G, Goodin , Lotze , iteside

differences in the expression of Fas on Iymphocyté§ (2000) Spontaneous apoptosg of CD8+ T lymphocytes in pe-
between smokers and nonsmokers [10]. We observed ripheral blood of patients with advanced melanoma. Clin Cancer
before an elevated proportion of activated lymphocytes Res 6: 1351-1364

in the blood of smokers [5]. Fas is upregulated dn?9] Sikora J, Dworacki G, Zeromski J (1998) Expression of Fas and

lymphocytes after their activation [12] what may explain ~ Fas ligand and apoptosis in tumor-associated lymphocytes and
in tumor cells from malignant pleural effusions. Nat Immunol

our present observation in smokers. 16 244-255
[10] Suzuki N, Wakisaka S, Takeba Y, Mihara S, Sakane T (1999)
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