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Immunomodulation of malignant mesothelioma (MM) is variable considering host immune mechanisms. This
study has investigated the immunophenotyping of peripheral-blood leukocytes of patients with
mesothelioma in relation to different histopathologic types and proliferative potentiality. The study was
achieved on 18 patients presented by massive effusion accompanying MM. Circulating CD4+ and CD8+ T
cells were counted using two-colour flowcytometry. Pleural effusion cell block preparation and pleural
biopsies were processed for immunohistochemical analysis of intratumoral CD8+ lymphocytes, cytokeratin
and vimentin antigens expression, and modified one step silver stain to identify the Argyrophilic nucleolar
organizer regions (AgNors) for evaluation of the proliferative potentiality of the tumor. Blood samples of five
normal individuals were considered as controls. Histopathologic examination demonstrated epithelial variant
in 12 cases, mixed (biphasic) variant in 4 cases and 2 cases were sarcomatoid. Flowcytometric analysis
exhibited a significant increase in the mean percentage of circulating CD4+ T cell count in mesothelioma

(56.7% £ 6.99) versus control (43% % 1.58), p< 0.001.
reduced (p<0.001) in comparison to the control (25.2%

In contrast, cytotoxic CD8+ cells were significantly
+ 2.96 versus 32% * 4.6 respectively). CD4/CD8 ratio

was significantly increased versus control (2.06 * 0.57 versus 1.3 * 0.02 p<0.05). Intratumoral CD8+
lymphocytes were depleted in mesothelioma cases. There was significant reduction of circulating cytotoxic T
lymphocytes (CTL) in relation to mixed and sarcomatoid variants versus epithelial differentiation (mean=
25.25 + 4.86, 22 + 1.41 and 29.5 + 9.9 respectively with a p value < 0.05). Reduction of cytotoxic T cells was
also associated with increased expression of vimentin and increased proliferative activity which has been
identified by increased AgNors in mixed and sarcomatoid differentiation. In conclusion, mesothelioma might
be associated with modulation of the tumoricidal effect of cytotoxic T lymphocytes in relation to tumor
differentiation and its proliferative potentiality. Inmunophenotyping analysis of leukocytes may reflect the
competence of immune system against malignancy and act as an additive prognostic parameter for
mesothelioma progression and probably expecting response to oncotherapy protocols.

alignant mesothelioma (MM) is an

aggressive fatal serosal tumor,

usually associated with persistent
exposure to asbestos. Malignant meso-
thelioma  predictors of prognosis are
challenging and there is no single accepted
way to stage or predict prognosis and patient’s
survival. Poor prognosis could be associated
with sarcomatoid variant rather epithelial one
(Steel and Rudd 2000). Increased number of
Argyrophilic nucleolar organizer regions
(AgNors) was noticed with high grade tumor
and malignant rather benign effusion (Huang
et al., 1994). However, the ineffectiveness of
conventional treatment of MM including
surgery, chemotherapy and radiotherapy have

proved disappointing (Ebistein et al., 2004).
Recently immunotherapy and enhancing the
immune response to mesothelioma by gene
transfer has considered as a new alternative
treatment (Upham et al., 1995, Nowak et al.,
2003, Jackaman et al, 2003). Better
understanding of the basic immunobiology of
development of malignant mesothelioma
and/or  subsequent  escaping  immune
surveillance is essential for development of
more effective treatment  protocols.
Significant amounts of cytokines as
transforming  growth factor-B (TGF-B),
interluekin-6 and 1 (IL-6 and IL-1) and tumor
necrosis factor (TNF) were produced by MM
cells and/or indirectly in response to the tumor
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growth (Bielefeld-Ohmann et al, 1994).
However, mesothelioma cell lysis could be
mediated by lymphoid effector mechanisms.
Mesothelioma cell membrane class I MHC
molecules expression, which is necessary for
engagement of cytotoxic CD8+ T cell, can be
up-regulated by treatment with either
interferon- y (IFN-y) or IFN-a. (Upham et al,,
1995). In recent study, enhanced activation of
CD8+ T cells is required for tumoral blood
vessel destruction and subsequent tumor
regression  (Jackaman et al, 2003).
Furthermore, CD8+ rather CD4+ T cells are
absolutely required for the success of
immunotherapeutic ~ anti-tumor  regimen
(Nowak et al., 2003). Probably evaluation of
immune system state could be of value in
selecting the candidate for effective
immunotherapy.

We aimed in this study, to investigate
CD4+ and CD8&+ T cell counts in malignant
mesothelioma (MM) of different histologic
variants in relation to biological behavior of
the tumor and proliferative activity.

Patients and Methods

Patients and control

Eighteen patients presented by massive pleural effusion
secondary to mesothelioma were included in this study.
They were admitted to Chest department, Al-Zahraa
University Hospital between 2002-2003.

All patients were subjected for complete clinical
examination, plain X-ray and chest computerized
tomography (CT). Control blood samples were
obtained from 5 normal individuals.

Sampling

—  Heparinized blood samples were collected
from patients and controls for flowcytometric
study.

—  Pleural effusion samples were collected for
cell block preparation.

—  Pleural biopsies were obtained and fixed in
buffered formalin (pH 7.2) to be processed for
histopathologic ~ examination, immunohisto-
chemistry and modified silver stain

Flowcytometry

Two-colour flowcytometry (FACS Calibur, Becton-
Dickinson, San Jose, California, USA) was used for
phenotypic analysis of peripheral blood leukocytes. It
was carried out using monoclonal antibodies to cell
surface markers.

1) Fluorescein isothyocyanate (FITC) conjugated CD45
(CD45/FITC) was used for lymphocyte gating.

2) CD4/FITC was used to identify T helper cell subset
and Phycoerthrin (PE) conjugated CD8 (CD8/PE) for
cytotoxic T cell.

3) Isotype control IgG1-FITC/IgG2-PE was used as
negative controls to monitor non specific or FC
binding.

According to Risberg et al, (2000), 100 ul of
heparinized whole blood were incubated with 20 ul of
diluted different cell surface monoclonal antibodies
(Serotic Ltd), in dark for 20-30 minute at 4°C. Lysing
solution (2 ml) was added and incubated for 10
minutes, centrifuged for 5 minutes, followed by cell
wash and 500 ul phosphate buffered saline (PBS) were
added to the pellet. Samples were then stored at 4°C
until acquisition. Software Simulset Dot Plot program
was used for the analysis, by counting 5000 cells.
Gated lymphocytes were detected in the scatter plot
through the use of control values, which localized to
the left lower quadrant. Cell population were
considered as immunoreative for CD45, CD4 and CD8
when unequivocal separation from the negative
controls could be demonstrated.

Cytology and histopathology

Pleural fluid was centrifuged, cytology smears and
paraffin embedded cell blocks were prepared. Pleural
biopsies were processed and paraffin embedded section
on positive charged adhesive slides were prepared.

Immunohistochemistry

According to Trupiano et al., (2004), sets of 5 vm
sections of cell blocks and pleural biopsies were
deparafinized and rehydrated. Antigen retrieval was
performed using citrate buffer solution (pH 6). After
washing in PBS (pH 7.2), tissue endogenous
peroxidases were blocked by hydrogen peroxide and
unwanted background was reduced by incubation with
1.5% bovine serum albumen. Sections were incubated
for 3 hours at 4°C with pre-diluted monoclonal
antibodies (cytokeratin, vimentin and purified CD8)
purchased from Zymed (Ltd. San Francisco). Sections
were incubated with Biotinylated-secondary antibody
for 15 minutes. After washing, they were incubated
with Strepaviden peroxidase enzyme for another 15
minutes. After washing, the immunoreactivity was
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identified by using Diaminobenzedin Chromogen
(DAB) until desired colour was developed. Sections
were washed, counter stained with hematoxylin,
dehydrated, cleared and cover slipped by DPX. The
intensity of immune-reactivity was divided into 4
categories, according to Hilb et al., (2003), negative (-
ve), low, moderate and high expression (+ve, ++ve and
+++ve respectively).

AgNor Staining

To evaluate the proliferative potentiality of the tumor,
the method of Croker and Nar, 1987, was followed.
Deparaffinized sections obtained from cell block and
pleural biopsy preparations, were stained by modified
one-step silver stain. The reaction mixture, composed
of 2% gelatin in 1% aqueous formic acid, was mixed in
a proportion of 1:2 volume with 50% aqueous silver
nitrate. The reaction was performed at room
temperature in dark for 30 minutes. Silver colloid was
washed and without counterstaining, section were
dehydrated, cleared and cover slipped.

Statistical analysis

Flowcytometric data were conducted for correlation to
the histologic variants, immunomarkers and to the
AgNor number, using t-test and ANOVA multi variant
analysis between different groups. The significance
was considered if P<0.05.
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Results
Patients

Malignant mesothelioma was diagnosed in 18
patients included 11 males and 7 females.
Their age was ranged from 25 to 60 years.
The diagnosis was confirmed by cytologic and
histopathologic examination. Epithelial MM
was identified in 12 cases, mixed MM in 4
cases and sarcomatoid variant in 2 cases.

Flowcytometry analysis of peripheral blood
leukocytes

In control group, the mean percentage of
circulating CD4+ T cell was 43.2%+1.58
while CD8+ cells was 32% + 4.6 and mean
CD4/CDS ratio was 1.3 £ 0.02. In MM group
there was significant increase in the
percentage of T helper cells (56.7% + 6.99
and P< 0.001), reduction of the percentage of
T cytotoxic cells (25.2% + 2.96 with P<
0.001), and increased CD4/CDS ratio (2.06 =+
0.57, (p<0.05) in comparison to the control.
(Table 1) (Fig 1).

In epithelial mesothelioma cases, CD4 was
noticed to be increased (mean 64.5% + 9.9)
associated with no significant reduction in
CD8 (mean =29.5% + 9.9) (Fig 2).

Table 1. Circulating CD4+ and CD8+ cell percentage in patients with malignant mesothelioma

% CD4+ helper T cell

% CD8+ cytotoxic T cell CD4/CD8 ratio

Group (meantSD) (meantSD) (meanxSD)
Normal controls (5 cases) 43.2 +1.58 32146 1.3+0.02
Mesothelioma (18 cases) 56.7 £ 6.99 252 +2.96 2.06 £0.57
P Value < 0.001 < 0.001 <0.05
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Figure 1. Flowcytometry analysis of peripheral blood leucocytes in control and mesothelioma cases. A)
Flowcytometry gating dot plot for lymphocytes. B) Flowcytometry dot plot for CD4+ and CD8+ T cell subsets in control
group. C) Dot plot of T cell phenotype in malignant mesothelioma, showing significant reduction of CD8+ T cells and
elevation of CD4+ with increased CD4/CD8 ratio. D) Section in mesothelioma with hardly detected CD8+ intratumoral
lymphocytes (arrow) (Peroxidase DAB X400).

Figure 2. Relation of T cell phenotype to immunohistochemistry in epithelial mesothelioma. A) In Epithelial variant
mesothelioma, flowcytometry dot plot showing depletion of CD8+ and increased CD4 (B) Section in pleural biopsy
showing strong cytoplasmic expression of cytokeratin. C) Sections showing weak expression of vimentin (peroxidase
DAB X 400). D) AgNors dots appeared as brown (arrows), variable size and ranged from 1 to 3 per/nucleus with a
mean of 3.67+0.98 (Silver stain, oil immersion X1000).




