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ABSTRACT: We have examined the distribution of B and T )Jymphocytes,
T-cells with helperfinducer (T4 + ) or suppressorfcytotoxic (T8 +) phenotypes
aml a subset of cells with natural killer (NK) activity and positive for the Len 7
(HNK-1) surface antigen in peripheral blood and in lymphocyte-rich pleural
effusions of patients with tuberculosis or malignancies (mesethelioma and lung
cancer with plearal metas{asis). In individual paticnts, the percentages of T
lymphocytes were uniformly higher in plenral eflusions than in peripheral blood;
however, iower percentages of B lymphocytes and cells positive for the Leu 7
antigen were present in pleural fluids. The analysis of T-cell subpopulations
demonstrated a selective enrichment of T lymphocytes with helperfinducer
phenotype in pleural effusions, while the percentages of T-cells with
suppressor/cytotoxic phenotype were similar in pleural fluid and peripheral
Mood. These results indicate that in lymphocytic pleural effusions the main
lymphoid cef! population is represented by T lymphocytes with helperfinducer
phenotype, regardless of whether the effusion is due to tuberculosis or
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malignancies such as mesothelioma or lung cancer.
Eur Respir J. 1988, 1, 337-339,

Lymphocytic pleurisy is commonly observed in
tuberculous effusions and in approximately 30% of
neoplastic effusions secondary to mesothelioma or
pleural metastasis [1, 2]. Several groups have analysed
pleural effusions of different aetiology, looking for
humoral! or cellular components of the immune
reactions; these studies haye been carried out mainly
for diagnostic andjfor prognostic purposes. In this
regard KAy et al. [3] have reported reduced levels of
IgG in neoplastic pleural effusions, in comparison to
non-matignant exudates. Furthermore several au-
thors [4, 5] have observed increased levels of immune
complexes in neoplastic effusions.

As far as the distribution of T and B lymphocytes
in pleural effusions is concerned, PETTERSSON ef al. [1],
Moisan ef al. [6] and DoMacaLa et al. [7] have
reported increased percentages of T lymphocytes in
tuberculous or neoplastic lymphocytic pleural effu-
sions, compared to the values observed in blood
samples. More recently several authors [B—10] have
examined T-cell subsets in pleural flutd of patients
with a variety of pleural diseases (tuberculosis,
malignancies, connective tissue diseases, congestive
heart Tailure) and showed that T-cells express mainly
the helper/inducer phenotype.

In this report, we have investigated the distribution
of B and T Ilymphocytes, T-cell subsets with
helper/inducer (T4 +) or suppressor/cytotoxic (T8 +)
phenotypes [11], and lymphoid cells with natural
killer activity and expressing the Leu 7 (or HNK-1)
surface antigen [12] in peripheral blood and pleural
fluid of groups of patients with lymphocyte-rich

pleural effusions of tuberculous or neoplastic {meso-
thelioma or lung carcinoma) aetiology. We aimed to
characterize phenotypically the lymphocyte subsets in
pleural fluid and to test the hypothesis that distinct
antigenic stimulations might elicit immune responses
mediated by different lymphocyte subpopulations at
pleural [evel.

Materials and methods
Patients

We have examined twenty-two consecutive patients
(filteen males and seven females; age range 17-86 yr),
who were admitted for pleural effusions of unknown
aetiology. Dhagnostic procedures included physico-
chemical analysis of effusion samples, cytological
examination of cells from pleural effusions or bron-
chial brushings and washings during bronchoscopy,
histology of pleural or bronchial biopsy, skin tests for
delayed hypersensitivity to Purified Protein Deriva-
tive (PPD) and bacteriological analysis.

The diagnosis of mesothelioma was confirmed in
six patients (mean age 62 yr, range 52-86 yr) by
histology of pleural biopsy; in three patients neoplas-
tic cells were also detected by cytology of pleural
effusion. The ditagnosis of lung carcinoma (not small-
cell) was based on histology of bronchial biopsy and
cyiology of pleural fluid cells in six patients and on
cytology only in three additional patients. The mean
age of these patients was 35 yr (range 35-75 yr). In
the group of seven patients with tuberculous pleurisy
{mean age 22 yr, range 17-28 yr), the diagnosis was
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made by detection of Mycobacterium rberculosis in
pleural fluid cultures in four patients and by histology
of pleural biopsy showing granulomatous inflamma-
tion with caseation necrosis in two patients; in an
additional patient the diagnosis was based on a
positive intradermal reaction to PPD and a favour-
able clinical response to specific antitubercular
therapy.

Cell analysis of peripheral blood and pleural fluid
samples

Differential counts of white blood cells and of
pleural fluid cells were obtained by microscopical
examination of cytological preparations stained with
May-Grunwald-Giemsa. The effusions were con-
sidered as ‘lymphocytic’ when lymphocytes repre-
sented 60% or more of the cells in the cytological
preparations.

Surface marker analysis was performed on mono-
nuclear cell suspensions isolated from samples of
venous blood (20 ml) and pleural efflusion (30-50 ml)
by centrifugation over a Ficoll-Hypaque density
gradient {13]. T lymphocytes were identified by their
ability to form rosettes with neuraminidase-treated
sheep red blood cells as described by WEINER ¢f al.
[14]. B lymphocytes positive for surface immmuno-
globulins were detected by direct immunofluorescence
using fluorescein-conjugated goat antibodies to hu-
man immunoglobulins (from Litton Bionetics Inc.,
Kensington, MD, USA). The percentages of T-cells
expressing the T4 (helper/inducer phenotype) or T8
(suppressor/cytotoxic phenotype) antigens and of
lymphoid cells with natural killer activity and positive
for the Leu 7 (HNK-1) antigen were evaluated by
indirect immunofluorescence. Briefly, the cells were
incubated with 10 pl of OKT4, OKTS8 (from Ortho
Diagnostics) and anti-Leu 7 (from Becton Dickinson)
murine monoclonal antibodies; after 30 min incuba-
tion at 4°C and two washes with cold phosphate
buflfered saline (PBS)+0.2 WNaNQO,, the cells were
incubated with 10 pl of fluorescein-conjugated goat
antibodies to mouse immunoglobulins, washed twice
with cold PBS, centrifuged onto glass slides by a
Shandon Cytospin and examined with a Leitz Dialux
20 microscope equipped for epi-illumination fluores-
cence and phase contrast.

Statistical analysis

The Student’s t-test was used to evaluate the
statistical significance of the diflerences between the
values obtained in the groups of patients.

Results

Differential counts of nucleated cells have demon-
strated that the percentages of lymphocytes are
significantly higher (p <0.001) in pleural fluid than in
peripheral blood of patients with tuberculous or
neoplastic pleurisy (data not shown).

The percentages of T lymphocytes forming rosettes

with sheep red blood cells were significantly higher in
the pleural fluid of patients with lung carcinoma
{p<0.05) and tuberculosis (p<0.001) than in peri-
pheral blood (table 1). Looking at the T-cell subsets,
a significant increase of T-cells expressing the T4
antigen was observed in pleural effusions of patients
with mesothelioma (p<0.05), lung carcinoma
(p<0.01) and tuberculosis (p<0.001) compared to
the values in peripheral blood, whilst no difference
was observed in the percentages ol T-cells positive for
the T8 antigen. Conversely, the percentages ofl
lymphoid cells with natural killer activity and bearing
the Leu 7 antigen and B lymphocytes were signific-
antly lower in pleural fluid.

Finally in the group of patients with tuberculosis
the percentages of Leu 7-positive cells in the per-
ipheral blood were significantly lower than the values
observed in patients with mesothelioma (p<0.001) or
lung cancer (p<0.05).

Discussion

Our resulis confirm previous reports that indicated
a relative increase of T-celis in pleural effusions of
patients with tuberculosis or neoplastic diseases in
comparison to the values observed in peripheral
blood [1, &, 7, 15, 16]. The analysis of T-cell subsets
phenotypically distinguishable by murine monoclonal
antibodies and with opposite immunoregulatory
functions [11] have demonstrated that the increase of
the helper/inducer T-cells beaning the T4 antigen
accounts for the T lymphocyte enrichment in pleural
fluid of the groups of patients examined. No
significant difference was observed within the three
groups ol patients regarding the percentages of T
lymphocytes and T-cell subseis. Our observalions are
in close agreement with recent reports form other
authors. GINNS er al. [17] have reported similar data
in sixteen patients with lung carcinoma; GuPTa [18]
has also reported an increase in the percentage of T-
cells bearing ‘helper’ phenotype (IgM-Fc receptor) in
the pleural effusion of a patient with histiocytic
lymphoma. More recently KOCHMaN et al. [8], GHOSH
et al. [9] and BERGROTH e! al. [10] have observed
increased percentages of T lymphocytes with
helperfinducer phenotype in pleural fluid versus
peripheral biood in patients with a variety of diseases.
These findings suggest that the immune reactivity ol
pleurae towards different antigenic stimulations (i.e.
mycobacterial or neoplastic antigens) elicites a cellu-
lar response that recruits T-cells with helper/inducer
phenotype regardiess of the nature of the antigens.
There is a possibility ol an antigen-induced replica-
tion of T4+ cells at local level. However, BERGROTH ¢t
al. [10] have shown that in tuberculous pleural
effusions only a fraction of pleural fluid lymphocytes
is activated and that most of the mononuclear cells
in pleura! fluid are resting cells.

QOur observations indicate that lower percentages ol
B lymphocytes and cells positive for the Leu 7 antigen
are detected in pleural effusions, compared to






340 G. LUCIVERO, G. PIERUCCI, L. BONOMO

13, Boyum A. — isolation of mononuciear cells by one centrifuga-
tion and granulocytes by combining centrifugation and sedimenta-
tion at 1 g. Scand J Clin Invest, 1968, 97, 1-7.

14, Weiner M5, Bianco C, Nussenzweig V. — Enhanced binding
of neuraminidase-treaied sheep erythrocyles to human T lympho-
cytes. Blood, 1973, 42, 939-946.

15. Dijeu JY, McCoy JL, Canncn GB, Reeves WJ, West WH. -
Lymphceytes forming rosettes with sheep erythrocytes in metasta-
tic pleurai eflusions. J Natf Cancer Inst, 1976, 56, 10511052,

16. Domagala W, Emeson EE, Koss LG, — Distribution of T
lymphocytes and B iymphocytes in peripheral blood and effusions
in patienls with cancer. 7 Nati Cancer Inst, 1978, 61, 2B5-300.

17. Ginns LC, Miller LG, Goldheim PD, Goldstein G, Bria WF.
— Alterations in immuncregulatory celis in lung cancer and
smoking. J Clin Immunol, 1982, 2, 90-94.

18. Gupla 5. - Selective migration of T cell subset in pleural fluid
from non-Hodgkin’s iymphoma, Thymus, 1981, 2, 277-280.

19. Uchida A, Micksche M. — Matura! killer cells in carcinomatous
Meural effusions. Cancer Immuno!l Immunother, 1981, 11, 131-138.
20. Uchida A, Micksche M. — Suppression of NK cell activity by
adherent cetls from malignant pleural effusions of cancer patients.
In: NK cells and other naturai eflector cells. R.B. Herberman ed.,
Academic Press, New York, 1982, 1303-1308.

RESUME: Nous avons examiné la distribution des lymphocytes B
et T, des cellvles T & phénotypes stimulatewr/déclencheur (T4+) au
suppresseur/cytoxique (T8 +} et d’une sous-serie de celtules tucuscs
naturelies (NT) ef positives pour I'antigénc de surface Leu 7 (HNK-
1) dans le sang périphéral et dans les efflusions plcurales riches en
lymphocytes chez les patients aticints de tuberculose ouw de
malignité (mésothéliome et earcinome puimonaire avec métagiase
pleurale). Dans chaque cas parliculier, les pourcentages de
lymphocytes T étaient constamment plus élevés dans les efusions
pleurales que dans le sang périphéral; en revanche, des pourcen-
tages inferieurs de lymphocyles B et de celiules positives pour
I'antigéne Leu 7 ont été constates dans le liquide pleural. L'analysc
des sous-populations de cellufes T a démontré un enrichissemeat
sélectif des iymphocytes T & phénotype stimulateur/déciencheur
dans les effusions pleurales, tandis que les pourcentages des cellules
T 4 phénotype suppresseur/cytoxique étaient similaires dans le
liquide plcural et dans le sang périphéral. Ces resultats indiquent
que dans ies effusions lymphocytiques pleurales, la population
principale de cellules lymphoides est composée de lymphocytes T a
phénotype stimulateur/déciencheur, que I'effusion soit due ou non
4 la tubercvlose ou 4 des malignités telles le mésothéliome ou le
carcinome pulmonaise.



