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Abstract. The proportion of peripheral blood lymphocytes 
with receptors for the Fe fragment of lgG (Tg) has been 
investigated in 25 patients with squamous cell carcinoma 
of the skin, in 25 patients with basal cell carcinoma of the 
skin, and in 33 controls. In patients with squamous cell 
carcinoma the results showed elevated values for Tg lym­
phocytes and a negative correlation between these T cells 
and the lymphocyte response to PHA and ConA. In pa· 
tients with basal cell carcinoma thc values for Tg lympho­
cytes were normal. 

Key 11·ords: Basal cell carcinoma: Squamous cell car­
cinoma: T cells with receptors for Fe frag• 
ment of IgG (Tg); Blastic response to 
mitogens (PHA and ConA) 

In a la,·gc proportion of patients with ncoplastic 
disease the cell-mediated immune response is 
known to be deficient. This deficiency has been 

dernonstrated both in vivo with non-neoplastic anti­

gens (streptokinase-streptodomase, Candida a/bi•

cans. dinitrochlorobenzene). and in vi tro with non­
specific mitogens. lnvestigations carried out recent­

ly in man ( 12) have concentrated on the role of the 
suppressor lyrnphocytes in neoplastic diseases. 

The literature contains rnany reports on studies 
of immunological surveillance in various non­
cutaneous tumours, and this contrasts clearly with 
the paucity of data on purely skin tumours (4, 9). In 

a previous study (4) in patients with squamous cell 

carcinoma of the skin we noted reduced nurnbers of 
cells forming active E rosettes, a deficiency in the 
blastic response to rnitogens (PHA. ConA and 
PWM) and a reduced in vivo response to bacterial 
antigens (antistaphylococcal vaccine and strep­
tokinase-streptodomase). 

In the present study we investigated the be­

haviour of Tg lymphocytes in patients with squa­

mous cell and basal cell carcinomas of the skin. 

with the aim of establishing correlations between 
the reduction in the cell-mediated immunity and the 
percentage of Tg lymphocytes. 

MATERIAL AND METHODS 

Patienrs 

We studied 50 in-patients of both sexes, ranging in age 
from 35 to 60 years (mean. 50 years). 25 with squamous 
cell carcinoma and 25 with basal cell carcinoma of the 
skin. None of them had been treated with corticosteroids 
or immunosuppressive drugs in the recent past. 

Comrols 

As controls we osed 33 healthy adult men and women 
(hospital staff), ranging in age from 21 to 6P years (mean, 
42 years). None of them were known to have a disease 
that would affect their immune responsiveness. 

Lymphocyre isolation 

Some 20--30 ml of venous blood was drawn into a 
heparinized syringe. The lymphocytes were obtained by 
centrifugation 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 concentration of 4 x I 06/ml. Phagocytic cells were de· 
pleted by addition of carbonyl iron (GAF lnc., New 
York, N.Y.) to suspension and magnetic removal of mac­
rophages that ingested the iron. Phagocytic cell-depleted 
lymphoid cells were washed twicc in HBSS and rcsus­
pended at a concentration of 5X 106 cells/ml. The cell 
viability was more than 98%, ·as demonstrated by trypan 
blue exclusion test. 

"Lymphocyte cullures 

Lymphocytes were cul tu red at a concentration of I x I 06 

cells/ml. The following mitogens were used: phyto· 
haemagglutinin (PHA·M Difco; Detroit, Michigan, 
USA) at a concentration of 0.01 ml/ml and concanavalin A 
(ConA; Pharmacia, Uppsala, Sweden) at a concentration 
of 20 µ.g/rnl. The optimal doses of these mitogens were 
determined in previous experiments by studies on dose­
response curves from lymphocyte cultures from normal 
donors. Lymphocyte response lo mitogens was assayed 
morphologically. 
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Detectio11 u[Tg cel/J 

P11rificatio11 vf T cells. One-millilitre aliquots of phago­
cytic ccll-depleted suspensions werc mixed with equal vol­
umcs of I '1 neuraminidase-treated sheep red blood cell� 
(SRBC). The mixtures were incubated at 37"C for 5 min. 
centrifugaled aI 200 x for 5 min and incubated al 4"C for I 
hr. After incubalion. the pellets werc gently resu,pended. 
The rose11ing T cells were then separated from non-roset-
1ing cells on an FH gradient by centrifugation in a tem­
pcrature-conrrolled centrifugc at 22°C for 20 min at 400 K. 
SRBC allached to T lymphocytes were lysed "ith Tris­
buffer containing 0.83% ammonium chloride (pH 7.:!J. T 
cells obtained in thi, way weIe more than %'« puritied, as 
determincd by thc rosette formation with SRBC and the 
lack of cells with rcadily demonstrable sur

f
ace immuno­

globulin. The viability was greater than 98'1. as deter­
mined by trypan blue exclusion test. Purified T cells were 
rcsuspended in Eagle's MEM-Hepe, containing IO<:f 
FCS. penicillin 100 units/ml, streptomycin 100 µ,g/ml. 
and L-glutamine 2 mM/ml at a concentration of 4X I06/ml. 
and examined for thc number of Tg cell,. 

De1er111i11atio11 uf T cell wbser,. Rabbi! lgG anti­
OxRBC antibodies were prepared according to Gupta & 
Good (2). 

Preparmion of O,rRBC-amibocfr c·mnplexe.1. OxRBC 
(less than I week old) were washcd '" ice in HBSS and 
resuspended 10 a concentrallon of 2 q. Equal volumes of 
2 '7r OxRBC and lgG anti-OxRBC an1ibody (suhagglutina-
1ion dilution) werc incubated on a rotator at room tem­
perature for I hr. Comple,e, were then washed three 
limes with HBSS and resuspended to a concentralion of 
1%. 

T cell., ... ;,1, receptors fur lxG (Ti: <·1•11s). Onc hundred 
microlitrc, of T cell ,uspen.,.on were mixed "ith 100 µI of 
OxRBC coated with lgG anti-OxRBC antibody. The mix­
ture was centrifugate<l at 200 x for 5 min and incubated for 
I hr at 4°C. Aftcr incubation. the pcllel was re,u,pended. 
a drop of trypan blue was added. and 200 lymphocyte, 
were counted for rosette formation. 
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Fiit. I. T lymphocy1e� with Fc-lgG 
reccp1ors in �kin cancer�. 

Swtfatical em/11111io11 of re.111/ts 

Statistical significance wa� nssessed by valuc for prob­
ability ( P > based on Student', 1-1est. 

RESULTS 

T� fy11111!10cy1e1 

No �ignificant differencc (p <0. I) could be dem­

onstrated between the basal cell carcinoma group 
and the control� ( Fig. I). 

The value� obtained in paticnl� with �quamou,; 
cell carcinoma wcre significantly higher (p<0.001) 

than thc control values ( Fig. I). 

Corre/orio11 berwee11 pt!rce111a;:e <d' 

Tg /y111phocy1e.1 and bla.11ic re1po1/\e 

10 PI-IA a11d Co11A 

In patients with �quamous cell carcinoma the va!ues 
for blal>tic resPonses to ConA (p<0.05) and to PHA 

(p<0.005) werc inverscly proportional to thc per­

centagcs of lymphocytcs Tg (Fig. 3). No such in­
verse correlation between the percentagc of Tg 
lymphocytes and the blastic rcsponse 10 PHA 

(p<0.4) and to ConA (p<0.35) could be dem­

onstrated m patients with ba al cell carcinoma 
(Fig. 2). 

DISCUSSIO 

The immunodepression observcd in vitro in pa­
tients with various types of lymphoid ncoplasia b 

attributed to the activity of suppressor cells. ln­
creased suppre�sor activity. atTccting the adherent 
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cell frac1ion in particular. has been observed by 

Zembala ( 12) in patients with solid malignant lym­

phoid tumours. However. the same author also 

noted increased suppressor activity in the lympho­

cyte T fraction. Morcover, increased numbcrs of 

Tg cells with suppressor activity have been re­

ported in Hodgkin's disease (6). lncreascd numbers 

of T lymphocytes with receptors for Fe fragments 

of lgG have been demonstrated also in patients with 

squamous cell cancers of the buccal cavity (I); the 

authors concerned admit, however, thal the 

biological function of these cells requires further 

study. West ( 11) reported increased values for Tg 

lymphocytes in patients with malignant tumours, 

which were associated with reduccd percentages of 

cells forming E rosettes at 29°C. Kishimoto (3) 
demonstrated a reduced peripheral blood blastic re­

sponse to PHA in healthy subjects with high per-

ccntages of Tg and tentatively attributcd this reduc­

tion to supprcssor activity of Tg lymphocytes. In 

patients with squamous cell carcinoma of the lungs 

the presencc of lymph gland metasta!>es has been 

altributed to increased numbers of Tg lymphocytes 

and lo increased production of suppre�sor factors 

�oluble in the lymph glands harbouring thc meta!>-

1a-,cs (8). 

Our results dcmonstrated increased percentages 

of Tg lymphocytes and an inverse corrclation be­

tween these T cell percentages and the blastic re­

sponse 10 PHA and to ConA in patients with 

::,quamous cell carcinoma of the skin. In contrast. in 

patients with basal cell carcinoma of the skin the 

percentage of Tg lymphocytes was normal. Thesc 

findings. combined with the well known tendency 

of squamous cell epithelioma to metastasize. 

suggest-in agreement with other authors· findings 
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in other types of tumours (8)-that in the case of 

squamous cell epithelioma a connection may exist 
between the increase in suppressor cells and the 

formation of metastases. This hypothesis finds 
further support in the blastic response reduction to 
PHA and to ConA, as recorded by us in carcinoma 

patients with high peripheral blood levets of Tg. 

The results of several studies indicate that. in 

addition lo the suppressor cells, the lymphocyte T 

fraction with receptors for the Fe fragment of lgG 

comprises two cell populations, referred to respec­
tively as K (responsible for antibody-dependent cel­
lular cytotoxicity) and NK (to which cell-mediated 

spontaneous natura! cytotoxicity may be attributed 

( I 0)). In the light of these data, the Tg lymphocyte 

increase demonstrated in the peripheral blood of 

patients with tumours may also be due to increased 

K and NK lymphocyte fractions. In this latter case, 
patients with squamous cell carcinoma of the skin 
would obviously exhibit high levels of lymphocytic 

cytotoxic activity (7). Furthermore, Tg lympho­

cytes are known to be less responsive to mitogens 

(5) and consequently their increased percentage
may in fact be responsible for the reduced blastic
response to PHA and to ConA, as demonstrated in 

our patients with high Tg blood levels.

The above immunopathogenetic considerations 

clearly indicate the need for further studies aimed at 
elucidating the biological role of T lymphocytes 
with n:c<::ptor� fo,· the Fe fragment of IgG in patients 

with skin cancers. 
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Abstract. Two previously isolated peptides (Ala-Arg­
Pro-Ala-Lys and Ser-Gln-Leu-Gln-Lys-Val-Pro-Pro-Glu­
Trp-Lys) derived from fibrinogen and cleaved off during 
plasmin-mediated fibrinolysis were investigated regarding 
their effect on vascular permeability in human skin. lntra-




