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Ab.11ract. The identification of mononuclcar celb ex­
tracted from 12 basal cell carcinornas has been carried 
out by mean� of various assay5 such as the E rosette 
test. FITC anti-lg conjugates and peroxidase conjugates 
viewed at an ultrastructural leve!. The relative quan1i1ies 
of B and T cells have been detcrmined us well as the 
morphology of the extracted cells. It wa, found that the 
T/8 ratio i� close to that of a delayed-type reaction 10 
tuberculin, suggesting a possible identical immune mech­
anism, and also lhat the morphological appearance of 
some tissue lymphocytes differs from that of circulating 
lymphocyte� due 10 thc presencc of both membrane and 
cytoplasmic lg. 

Key words: Basal cell carcinoma; Lymphocyte; Cell cx­

traction 

Little is known about the nature of the cells in­

fi ltrating basal cell carcinomas (BCC). Mononuclear 

cells extracted from the tissues can be submitted 
to the same immunological assay!, a!> circulating 

cells. We have therefore petformed various tests 

based on thc membrane properties of mononuclear 

cells, such as the E rosette test, EAC rosette test, 

FITC, and peroxidase anti immunoglobulin (lg) 

conjugates. Furthermore we have studied the ultra­

structural morphology of the extracted cells com­

bined with an immunocytochemical identification 

with Fab pcroxidase conjugates. In this paper we 

present our results which show that the B/T ratio 

is almost identical with that of a delayed-type reac­

tion and that the ultrastructural appearance of some 

tissue lymphocytes differs from that of circulating 

lymphocytes. 

MATERIAL AND METI-IODS 

Patients 

The mononuclear cells were obtained by excision of 
basal cell tumours from 12 patients. Whenever possible, 

lymphocytcs from both the �kin infil1ra1es and the pe­
ripheral blood were studied. 

lsolatio11 of circulating lymphocytes 

40 ml of peripheral blood was drawn into a syringe con­
taining 250 unib of preservative-frcc heparin. The 
lymphocyte� were isolated on a layer of Ficoll Metrizoate 
by centrifugation at 500 g for 30 min and the final con­
centration of cells adjusted according to the different 
assays. 

Extractio11 of lympho,·ytes from 1iss11es 

Tissue specimens wcrc minced with scbsors and scalpel 
into Hanks· balanced salt solution (pH 7.2). The minced 
tissue and supematant fractions were filtered through a 
cotton column. The cells wcrc centrifugated at 500 g for 
10 min at 4°C. Contaminating red blood cells were lysed 
with ammonium chloride. Afler washing, cells \\ere ad­
justed so as to have a sufficient number of lymphocytes 
for the different tests. 90% of the cells cxcluded Trypan 
Blue. 

Rosette formation 011 circulating 
and exrracted lympho,·ytes 

E rosettes: 0.1 ml of a 2x 107 cells/ml suspension of lympho­
cytes was incubated at 37°C for I hour with 0.1 ml of 
foetal calf serum. Sheep red blood cells were added at 
a concentration of 10' per lymphocyte. The mixture 
was spun at 300 g for 3 minutes and incubated 12 hours at 
+4°C. The cells were then resuspended gently. 400 cells 
were counted immediately under a lighl microscope at a 
magnification of lOOX and the percentage of lymphocytes 
that formed roselles with more than 3 red blood cells 
was calculated. 

EAC rose11es: one volume of a 5 % concentration of 
�heep red blood cells was incubated with one volume of 
diluted I : 100 JgG rabbit anti-sheep red blood cells al 
37'C for 30 min. After washing, one volume of mouse 
serum diluted 1/5 in Veronal buffer saline was added 
and incubated al 37°C for 30 min. EAC complexes were 
washed and adjusted 10 a concentration of I x 108 red blood 
cells per ml and addcd 10 a suspension of 2x 10" lympho­

cytes/ml. Cells were resuspended on a whirlmixer and 
EAC rosettes were counted in the same way as were the 
E rosettes. 
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Fig. I. Circula1ing lymphocy1es (Fab peroxidase con­
jugate). Upper: B type lymphocyte wi1h a microvillous 
membrane. surrounded hy a thin. continuous band of 
staining. Lower: T type lymphocyte wi1h a smooth mem­
brane. Nolc 1he absence of peripheral labelling. x5 200. 

lmmu11ofluorescence (/FJ 

If staining of lymphocyle surface lg was done wi1h rabbit 
anti-human IgG, IgM and lgA conjugated wi1h fluorescein 
isolhiocyanale and dilu1ed 1/30 (Behring-Hoeschl). 0.1 ml 
of a 2X lff lymphocytes per ml suspension was incubated 
with the FITC conjugate for 1 hour at +4°C. After in­
cubation. cells were washed in PBS and moun1ed on a 
glass slide in one drop of glycerol in phosphate buffer. 
Membrane fluorescence was examined under a Leitz 
fluorescence microscope (Incident light. Orthoplan) by 
counting 400 cells. 

Electron microscopic s111dy 

Tissue specimens were fixed with 2 % glutaraldehyde at 
+4°C for 3 hours. After an overnight wash in cacodylale
buffer. 1 mm3 blocks were post-fixed with I% osmium
tetroxide in sodium cacodylate buffer 0.4 M for 2 hours
al +4°C. After rinsing in water and dehydration in alco­
hol, the 1issue fragments were soaked in epoxy resin 
for 3 days. Af1er polymerisation al +60'C for 3 days.
the blocks were cut with a Reichert ultramicrotome. One

Acu, Dermatovener (S1ockho/m) 56 

Table I. Percentage of subpopu/ations of l\'mp/10-
cy1es in rnrious normal lymphoid tissues and blood 

ND: not done. LM: light microscopy 

Peripheral blood 
Thymus 
Lymph nodc 
Spleen 
Tonsil 

FITC 
E-RFC" 'EAC- anti­
% RFC" % lg o/c 

65±7 
96 
46 

30 
42 

15±5 
<I 
27 
34 
50 

22 
<l 
33 
35 
42 

" RFC: rosette-forming cell . 
b Fab perox.: Fab peroxidase conjugate. 

Fab 
perox. b 
9t LM 

10 
<I 
ND 
44 
47 

micron semi-thin section were mountcd on a slide and 
stained with a mixture of methylene blue-Azur Il. The 
ultra-sec1ions mounted on a grid were stained with uranyl 
aceta1e/lead ci1rate and examined wich a Philips EM 
300 or Hitachi HU 12-A electron microscope. 

Histological examination 

The samples were fixed direct in Baker fixative and em­
bedded in paraffin. They were then stained with hema­
toxylin-eosin-safran. 

/mmwwenzymatic methods 

For examination under the light microscope the cells were 
washed and then spread on a glass slide for 30 min at 
37°C. After a light fixation with 4% paraformaldehyde 
in 0.1 M phosphate buffer. pH 7.4. and washing with 

-

Fig. 2. Extracted lymphocytes (F;ib peroxidase con­
jugale). Note the absence of microvilli and membrane 
and cy1oplasmic lg. x 5 400. 



Fig. 3. Dctail of Fig. 2. x 15 000. 

PBS. lhe cells wcre then layered with Fab-pero,.idase 
conjugate diluted I/ 10 (Fab fragments of sheep lg anti­
human lg, Institut Pas1eur, Paris), for 30 min at 37°C. 
After washing with PBS, the cells werc tixed with 2 % 
glutaraldehyde in sodium cacodylate bufTer for 15 min at 
room tempera1ure. Follo"ing a \\ash in sodium caco­
dylatc buffer and then in 0.2 M Tris-HCI buffer. pH 
7 fl. the perox.idosc nctivity wu� dcmon::,tnnc:U u�ing 
Graham-Karnovsky mixturc (3-3' diaminobenzidinc. 5 mg 
per ml Tris-HCI bufTer in the presence of added hydrogen 
perox1de). After washing. the preparations were covered 
with a cover-slip using glycerin as the moun1ing medium 
and examined through a x 100 immersion lens. Thcse 
preparations could be stored (2). 

E/ec1ro11 microscopical examination 

of cell pellets 

The usual tixation mcthods for the preparation of material 
for routine ultrastructural e,.amination \\ere follo,�ed. 
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with some variation in the duration of lhc differenl stages. 
The cells were tixed in su,pension with paraformaldehyde 

for 20 min. then washed and put in contact with the con­
jugate for 3 hours al 37°C. After washing and tixation, 
the peroxidase activity was demonstratcd by reacting with 
3-3' diaminobenzidine for one hour in the dark. After
washing, the cells were post-tixed for 20 min with osmium
te1roxide using lhe slandard method de�cribed above. The
cells were examined in a Philips EM 300 al 40 and 60 
kV without contrast.

RESULTS 

Control studies of the tests were made on normal 

circulating lymphocyte� and on normal human 

lymphoid tissue (foctal 1hymus. lymph nodes, 

splecn and tonsils). The quantitative resulh given 

in Table I were comparable to those given in the 

literature (4. 11). In BCC the percentages of cir­

culating B and T cells arc comparable to those of 

normal subjects. 

The cells extracted from the skin werc tested 

mainly by thcir capacity to form E and EAC ro­

settes, and by their staining by peroxida;,c conju­

gate as viewed under the electron microscope. Few 

of the biopsies were ablc to provide a sufficient 

number of cells to enablc us to use all these differ­

ent method;,. The quantitative re;,ults are ;,hown in 
Table Il. compared with those of delayed hyper­

scnsitivity reactions (DHR). Statistical evaluation 

of the results allowed us to calculate the 951/f: con­

tidence limits of the mean valuc. Cells CJ\tracted 

from DHR are mainly E-RFC (79%-+5) with a 
TID rntio of 5.3. 60 ?1' of 1hc cells extracted from 

BCC form E-RFC with a T/8 ratio of 4.6 

In the electron microscope the immuno-peroxi­

dase permits us to distinguish clcarly two different 

typcs of lymphocytcs in the blood (Fig. I). The 
type B cell;, are rounded. and have a high nucleo­

cytoplasmic ratio. The nuclew, i;, round and only 

slightly indentcd, the peripheral hcterochromatin is 

very dense. the cytoplasm contains few organelles. 

and the membrane was thro\, n into numerou;, vill i. 

Table Il. Co11flde11ce limits of the mean 1•a/11e.1 of E and EAC-RFC in case.\ of cells exrracted fram de­

/ayed l,yper.1e11.1i1fri1y reactions (DHR) and basal cell carci110111a.1 (BCC) 

DHR 

Basal cell carcinoma 

No. of 
case, 

8 
12 

E-RFC�

Mean 

79±5 
60±4 

Range 

7�4 
55-65

EAC-RFC'X 
r./EAC 

Mean Rangc RFC 

15±4 11-19 5.3 
13±2 11-17 4.6 
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The stain was dense and evenly distributed, on the 

cytoplasmic membrane without labelling the cyto­

plasm. Type T lymphocytes had the same general 

structure of organization of their nucleocytoplasm 

but had a smooth surface without any labelling 

by immunoperoxida�c. on cither the membrane or 

the intracytoplasm (7). 

Within the tissues. some cells appcar similar to 

circulating B and T cells but other cells differ 
clearly from normal B cells ( Figs. 2. 3). Microvilli. 

normally present on circulating B lymphocytes, are 

absent. The Fab pcroxidase labelling is present 

not only at the surface membrane but also at the 

peripheral part of thc cytoplasm. These cells retain 

the main characteristics of lymphocytes and were 

closely allied to B cells by the presence of globulin 

on their surface membrane. The same aspect has 

been found with FITC conjugates and on tissuc 

sections in electron microscopy (3). Consequently 
the extraction procedure doe not create an arte• 

fact. We proposc 10 call thi� cell tissue B lympho­

cyte (Bti). 

DISCUSSION 

Only a few studies of this type have becn published 

hitherto (3. 5. 8). Other authors. such as Edelson 

(4). Dukor (6). Siveira (9) have examined rose11e 

formation on frozen sections which, in our experi­
cnce. gav'-! con!)i..,h::ntly ncgdtivc re�uh�. intcr-

pretable only on lymphoid tissue (lymph node and 

spleen). 
The technique of extraction gives a variable 

yield of lymphocytes. ranging from 5x 105 to 2x 106 

cells/ml. Many factors innucnce the number of 
cells extractcd. such as the density of these cells 

or the location of the infiltrate (histologically con­

trolled in every case). 

T lymphocytes were detected with the E rosette 

techniquc and B lymphocytes with threc different 

markers: EAC RFC. Fab peroxidase. and FITC 

conjugates. We would �tress that filtration through 

the cotton column does not appear to affect the 

T/B ratio. as similar results have been obtained 

with the same tissue specimcm, both before and 
after this procedurc. So far. the column ha� 

proved useful in getting rid of the debris and gives 

a low contamination rate of macrophages and poly­

nuclear cells. We did not take into account mono­

cytes and polymorphonuclear cells that have both 

membrane lg and C3 receptors. These cells can be 
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distinguished from B lymphocytes in light and 

electron microscopy (I). 

Fab peroxidase conjugate in electron microscopy 

require� a great number of cells. This technique 

has only been performed on four spccimens. Even 

so. it appears that B lymphocytes in the tissues 

(Bti) have two ditTerent aspects. one a microvillous 

membrane bearing surface lg and the other (Bti) 

located within the lesions and presenting a smooth 

membrane and both pcripheral and cytoplasmic 

lg. This aspect correlates with the count of FITC­

Ig bearing lymphocytes. 

Bti lymphocytes are always associated with 

numerou:, T lymphocytes surrounding BCC. sug­

gesting a B and T cell cooperation which could 
play a part in an immune defense mechanism. The 

results obtained in 8 biop:.ies of dclayed hyper­

sensitivity reaetion to tuberculin gave us an indica­

tion of the relative quantities of B and T cells in­
volved in a classical cutaneous reaction of cellular 

immunity. Almo�t total cell labelling was obtained. 

with a T/B ratio of 5.3 Tn the BCC infiltrates, the 

yield of labelled cells fell to 75o/c. with a T/B ratio 

of 4.3. 25 9c of the BCC cell infiltrate!> failed 10 take 
up the marker stains used in this study. Further 

data are needed to elucidate this fact. A similar 

T/B ratio. close to that of DHR. has been found 

in other skin tumours such as squamous cell carci­

nomas (3). 
Ccll-mcdiatcd immunity is wcll known as reprc­

senting the main defensc mechanism against tu­

mour proliferation ( IO). This investigation repre­
sented one mean� of elucidating its role in BCC. 
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