Acta Dermatovener (Stockholm) 63: 109-114, 1983

T CELL SUBSETS AND SOLUBLE IMMUNE RESPONSE SUPPRESSOR (SIRS)
FACTOR IN SKIN SQUAMOUS CELL CARCINOMA
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Abstract. T cell subsets (theophylline-sensitive T lympho-
cytes and Ty lymphocytes), and the activity of soluble
immune response suppressor (SIRS) factor have been in-
vestigated in a total of 53 patients with squamous cell
carcinoma (SCC) of the skin. Eight of these had metastatic
regional lymph nodes. The results showed decreased
values for theophylline-sensitive T lymphocytes and
elevated values for Ty cells. Suppressor function evalu-
ated by means of SIRS factor was normal in 36 patients
with non-metastatic skin SCC and decreased in 8 with
metastatic skin cancer.
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Many reports on studies of immunological surveil-
lance in patients with tumours of various types have
been published. Recently, the tendency of several
authors has been towards the study of the suppres-
sor function of immunocompetent cells and its role
in cancer patients (1, 14, 20). In two previous stud-
ics (10, 17) carried out in patients with squamous
cell carcinoma (SCC) of the skin, we observed: 1)
a deficiency in the blastic response to mitogens
PHA, ConA and PWM: 2) elevated levels of T
lymphocytes with Fc-IgG receptors (Ty); 3) and a
negative correlation between Ty cells and the
lymphocyte response to PHA and ConA.

The aim of the present investigation was to con-
tribute further to the study of the suppressor func-
tion of peripheral blood lymphocytes in patients
with skin SCC. In particular, we investigated the
behaviour of theophylline-sensitive T lymphocytes
(T-th-sens), which appear to exhibit suppressor
capacity (16), and the activity of soluble immune
response suppressor (SIRS) factor contained in the
supernatants of ConA-stimulated T lymphocyte
cultures (7, 15). Moreover, we evaluated the per-
centage of T cells with receptors for the Fc portion
of IgG (Ty) and compared this latter value with that
of T-th-sens lymphocytes.
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MATERIAL AND METHODS

Patients

We studied 53 in-patients of both sexes. ranging in age
from 35 to 60 years (mean. 50 years). with squamous
cell carcinoma of the lower lip. Eight of these presented
regional metastatic lymph nodes. In all patients there was
histological confirmation of the diagnosis. None of them
had been treated with corticosteroids or immunosuppres-
sive drugs in the recent past.

Controls

As controls we used 34 healthy adult men and women
(hospital staff), ranging in age from 21 to 60 years (mean.
42 years). None of them were known to have a disease
that would affect their immune responsiveness.

Lymphocyte isolation

Some 20-30 ml of venous blood was drawn into a hepa-
rinized syringe. The lymphocytes were obtained by centri-
fugation on a Ficoll-Hypaque (FH) density gradient.
Separated lymphocytes were washed three times in Hanks'
balanced salt solution (HBSS) and resuspended at optimal
concentration in Eagle’s MEM-Hepes (Eurobio, Paris)
with heat-inactivated 10 % fetal calf serum (FCS) at a con-
centration of 4x10° cells/ml. Phagocytic cells were de-
pleted by addition of carbonyl iron (GAF Inc., New York,
N.Y.) to suspension and magnetic removal of macro-
phages that ingested the iron. Phagocytic cell-depleted
lymphoid cells were washed twice in HBSS and resus-
pended at a concentration of 5x10° cells/ml. The cell
viability was more than 98%, as demonstrated by trypan
blue exclusion test.

Detection of theophylline-sensitive T cells

Theophylline treatment. For theophylline treatment,
equal volumes of mononuclear cells, prepared by the
previously described technique, were mixed with theo-
phylline (Sigma Chemical Comp.. Saint Louis. Missouri.
USA) at a concentration of 5x107% M and incubated for
2 hours at 37°C in 5% CO,. The viability of treated cells
was assessed by trypan blue dye exclusion.

E rosette assay. Rosettes were obtained by mixing in
equal parts (0.25 ml) lymphocytes treated with theophyl-
line at a concentration of 4x10° cells/ml with sheep red
blood cells (SRBC) washed three times and resuspended
at a concentration of 4x [0 cells/ml.

After incubation at 37°C for 5 min, centrifugation at
200 g for 5 min and a final incubation at 4°C overnight,
the pellet was gently resuspended and the percentage of
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Fig. 1. Theophylline-sensitive T lympho-
cytes and Ty cells in squamous cell car-
cinoma of the skin.

n.36 n.30 n. 51
rosette-forming lymphocytes (surrounded by 3 or more
SRBC) was calculated for 400 consecutive lymphocytes.
The determinations were done induplicate assays for each
patient and the results were accepted if the difference
between the two tests was less than 5%. Evaluation of
theophylline-sensitive T cells was determined by sub-
tracting the percentage of roscttes in the presence of the
drug from the percentage of rosettes in its absence: such
difference was then expressed as a percentage of the T
cell total.

Detection of Ty cells
This procedure has been described in detail in a preceding
investigation (17).

Treatment of Ivmphocytes with 1P-1

The method of Fiorilli et al. (3) was used. Briefly, the
lymphocytes were incubated at a concentration of 4x 10"
cells/ml with 50 ng of thymostimulin (TP-1, Istituto Far-
macologico Serono, Rome, ltaly) at 37°C for 90 min and
washed twice. E rosettes were assayed by the previously
described thecnique and the percentages of T lymphocytes
incubated with TP-1 were compared with the basic values
of E rosette-forming cells.

Preparation of SIRS factor

The method used to detect the SIRS factor was that of
Kaufman et al. (7), modified as follows. Peripheral blood
lymphocytes. obtained by the previously described tech-
nigue, at a concentration of 3x 10" cells/m| were incubated
at 37°C in 5% CO, with Concanavalin A (ConA; Pharma-
cia, Uppsala, Sweden) at a concentration of 40 pg/ml for
SIRS factor production. After 72 hours, ConA was re-
moved by absorbing the supernatant fluids three times
with Sephadex G-50 (Pharmacia Fine Chemicals. Inc..
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Piscataway, N.J.). The supernatant thus obtained was
then Millipore filter sterilized and used undiluted.

Treatment of cell cultures with SIRS factor. The treat-
ment of cell cultures with SIRS factor was performed
ad modum Greene et al. (5) with a slight modification.
Supernatants containing SIRS factor at a concentration
of 0.05 ml/ml were added to lymphocyte cultures stimu-
lated by ConA (15 ug/ml) from normal subjects. After
incubation at 37°C in 5% CQ, for 72 hours, lymphocytes
responses were assayed morphologically, as radioactive
assay can be influenced by the presence of cold thymidine
in supernatants containing SIRS factor (12). All tests were
done in triplicate. For each patient the supernatant con-
taining SIRS factor was added to ConA-stimulated lym-
phocyte cultures of three different normal subjects in
order to avoid false-negative cases and the possibility of
“low responders’” (6). The results were accepted if the dif-
ference between the various tests was less than 5%.

Determination  of suppressor activity.  Suppressor
activity was calculated as the percentage decrease in the
blastic response between the control stimulated cultures
and those containing SIRS factor.

Statistical evaluation of results

Statistical significance was assessed by value for prob-
ability (P) based on Student’s 7-test.

RESULTS
Theophylline-sensitive T Ivmphocytes
and Ty cells
The values for T-th-sens lymphocytes measured
in patients with SCC of the skin were significantly
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(p<0.03) lower than those recorded in controls (Fig.
1). At the same time, as the same figure shows, the
results for Ty lymphocytes proved to be significant-
ly incrcased (p<<0.03), compared with controls.
This latter observation agrees with our previous
findings (17).

Correlation between the percentages of
theophylline-sensitive T lymphocytes

and Ty cells

Fig. 2 shows that in every one of the patients in-
vestigated a posilive correlation existed between
the percentages of T-th-sens lymphocytes and of
Ty lymphocytes (p<0.02). According to Shoreetal.
(16) this positive correlation would confirm that a
majority of the T-th-sens lymphocytes carried
receptors for IgG.

Treatment oflvmphocytes with TP-1

As the data in Table | indicate, incubation of peri-
pheral blood lymphocytes of skin cancer patients
with the thymus hormone TP-1 did not increase the
E-rosette-forming cell values.

% Tcamma Lymph

Suppressor activity of SIRS fuctor

The mean values of SIRS factor activity recorded
in patients with metastatic skin SCC were signifi-
cantly (p<0.001) reduced (Fig. 3). In contrast, no
such significant (p<0.5) difference could be demon-
strated in patients with non-metastatic skin cancer,
compared with controls.

DISCUSSION

Studies of the behaviour of two lymphocytic sub-
populations with suppressor capacity, namely T
cells with receptors for the Fc portion of 1gG (Ty)
and T-th-sens lymphocytes, demonstrated increased
Ty cell values in patients with skin SCC. thus con-
firming the findings of our previous study (17). In
contrast, the theophylline-sensitive subpopulation,
which would seem to correspond to that of T sup-
pressorlymphocytes (16), proved reduced. Aninter-
pretation of this reduction in the presence of the Ty
increase, whose biological significance remains un-
certain (11, 18), could be based on any of the follow-
ing considerations.
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Table 1. Values of 1otal E rosettes with and without treatment of the peripheral blood Iymphocytes with
TP-1 in controls and in patients with squamous cell skin carcinoma

Controls Patients
E rosettes E rosettes
Cases Basic Treatment Cases Basic Treatment
n values with TP-1 n values with TP-1
17 61.41+8.65 62.29+8.61 16 67.6219.0 68.81+8.54
(p<0.5) (p<0.4)

(a) the presence in the bloodstream of immature
T lymphocytes which, following in vitro contact
with theophylline, become capable of maturing into
E-rosette-forming cells and thus to contribute to the
population of theophylline-resistent lymphocytes;

(h) the presence in the peripheral blood of cells
with high cAMP levels, insensitive to theophylline;

(¢) the lack in the bloodstream. of precursors of
T suppressor lymphocytes. forming a part of the T-
th-sens lymphocyte population.

The first hypothesis («) can be discarded on the

[:] Controls
Patients with non metastatic skin SCC

il Par s with tatic skin SCC

% SIRS

50

P< _015
40|
30
p<0,001

20

10}

n. 30 n.36 n. 8

Fig. 3. Suppressor activity of SIRS factor in patients with
skin squamous cell carcinoma.
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basis of our own results, which indicate that in the
peripheral blood of patients with skin SCC the
number of full E-rosette-forming cells is not in-
creased by incubation with TP-1. The latter is the
thymic hormone which, like theophylline, can in-
duce maturation of immature T lymphocytes into
E-rosette-forming cells (3, 9, 13).

The second hypothesis (/) is based on the data
of a similar study by Ciboddo et al. (2) in a group
of patients with pulmonary neoplasms. These
authors found that in approximately half the pa-
tients the population of T-th-sens lymphocytes was
reduced and demonstrated that this reduction might
be connected with the in vivo increase of intra-
cellular cAMP sufficient to render the lymphocytes
insensitive to theophylline.

‘The third possibility (¢) derives from the observa-
tion of Shore et al. (16), according to which the
population of T-th-sens lymphocytes comprises
either suppressor lymphocytes, or their precursors.
Furthermore, according to the same authors, a
majority of the T-th-sens lymphocytes are Ty cells.
Inasmuch as we noted a positive correlation be-
tween the percentages of T-th-sens lymphocytes
and Ty cells, a reduction in the former population
might be connected with the absence from the
bloodstream, of the precursors of suppressor lym-
phocytes.

Recently. ever increasing attention has been paid
to the identification and properties of a variety of
soluble factors produced by lymphoid cells parti-
cipating in the control of immune responses. One
of these biologically active factors is the soluble im-
mune response suppressor (SIRS). Rich & Pierce
(15) described a SIRS factor present in the super-
natants of the ConA-activated murine spleen cell
culture which inhibits the biosynthesis of immuno-
globulins. Williams & Korsmeyer (19) and Kaufman



et al. (7) described suppressor factors present in
ConA-activated human lymphocyte supernatants
which inhibit the mixed leukocyte reaction. More
recently, Greene et al. (5)described. in supernatants
of ConA-activated human peripheral blood mono-
nuclear cells, a suppressor factor that inhibits mito-
gen- and antigen-induced T cell proliferation.

With regard to SIRS factor in supernatants of
ConA-activated peripheral blood lymphocytes of
patients with skin SCC, our results have demon-
strated that the inhibitory activity of this factor is
significantly depressed only in patients with meta-
static skin SCC. These preliminary data from our
study, which will be a subject of further investiga-
tion, agree with the findings of Goodwin (4) who
demonstrated that in patients with disse minated
malignancies the activity of the ConA-activated
suppressor cells is reduced. Since it is also 2 known
fact that the SIRS factor may exhibit its suppressor
activity through the macrophages (15) and that the
latter are capable, moreover, of modulating the
activity of T-suppressor lymphocytes (8), further
studies on macrophage functions in patients with
skin SCC are in progress.
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