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Abstract. The phenotypic expression of immunocompe­
tent cells involved in lesions of cutaneous T-cell lympho­
ma (mycosis fungoides and Sezary syndrome) was studied 
by using monoclonal antibodies specitic for T-ceU subsets 
and HLA-DR antigens (OKT3, T4, T6. T8) (BL 6. BL 5, 
BL 2). In Sezary syndrome, the phcnotype of Sezary cell 
is homogeneous (T3+, T4+. T8-, T6-, BL2-) and cor­
responds to the phenotypc expressed by the normal helper 
T-cell population. At the ultrastructural leve). the discon­
tinuous distribution ofOKT4 and OKT3 antigenie sites on
the cell surface is similar to the HTLA antigens. In skin
lesions. the Langerhans cells expressed two specificities
shared by normal thymocytes (T6 and BL6). We suggest
that the expression of these antigens could be related to
the epithelial microenvironment (epithelium-dependent
differentiation antigens). The tumoral tymphoid cells infil­
trating the skin showed the same phenotype (helper type)
as the circulating Sezary cells (T3+, T4+, T8-, T6-).
Moreover, the T3+ cells also expressed HLA-DR anti•
gens and corresponded to activated T lymphocytes. The
various subpopulations of immunocompetent cells seemed
to be related to the MHC-derived antigens.

Among the malignant cutaneous lymphomas, the 

epidermotropic T-cell lymphoma (mycosis fun­
goides and Sezary syndrome) are characterized by 

dense dermal infiltrates and epidermal exocytosis of 

proliferating cells in skin lesions. 

Jn mycosis fungoides the T-cell nature of the 
tumoral cells was demonstrated by using membrane 

markers (27). In the Sezary syndrome. direct 
evidence of a T-cell nature was obtained by study­
ing E-rosette forming cells and immunolabelling of 

the HTLA antigens, specific for the T-cell lineage 

(19, 29). The functional capacity of Sezary cells to 
stimulate immunoglobulin synthesis in vitro has 
been appreciated in some cases of Sezary syn­
drome. The results are not uniform; in some re­
ports, Sezary cells had a T-cell helper capacity 

(I, 3, 16). and in others. a T-cell suppressor ac­
tivity (7, 10). 

Recently, the use of the hybridoma technique 

has permitted the production of murine monoclonal 

antibodies specific for T lymphocytes and subsets 
(12, 13). Therefore, a way to investigate lymphoid 
populations is to analyse surface of cytoplasmic 
properties of cells in situ. 

The identification of T-cell subsets in tissue sec­
tions by using monoclonal antibodies and im­
munohistochemical techniqucs has recently been 
demonstrated in normal lymphoid tissues (9), hu­

man intestinal mucosa (20) and tumoral lymph 

nodes (28). 
Using indirect immunotluorescence on circulat­

ing lymphocytes, in the Sezary syndrome it has 
been demonstrated that the rnajority of the cells 
express the helper phenotype OKT4 (15, 7. 6. 2, 
14). The aim of this study was to obtain direct and 
more precise information about the phenotype of 
cells involvcd in epidermotropic cutaneous T-cell 
lymphoma in blood and skin lesions. 

MATERIAL AND METHODS 

Five lypical cases of the Sezary syndrome (SS) with per­
sistently high levels of circulating Sezary cells and 5 typi­
cal cases of Mycosis fungoides (MF) were studied. In 
Sezary syndrome. the peripheral blood Sezary cell counts 
ranged between 7 and 52 % of all white cells. Most of the 
patients had received various systemic treatments such as 
corticosteroids, chemotherapy and PUV A therapy. 

Tissue specimens 

Circu/ating Sb.ary cells: In the cases of Sezary syndrome, 
the peripheral blood lymphocytes were isolated using 
Ficoll-Paque (Pharmacia) density centrifugation. In each 
case, the helper/suppressor (OKT4/OKT8) ratio was 
greatly elevated as compared with controls (6) (mean 
ratios: 1.33±0.32 in controls. 6.84±4.96 in the Sez:iry 
syndrome). 

Skin specimens: Punch biopsies ofinfiltrated plaques of 
MF and SS cases were removed under local anaesthesia. 
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Fi1:. I. Circula1ing Sezary cell labelled by OK T3 an­
tibodies and contrasted by uranyl acetale and lead cilrale 
(X8000). 

Half was frozen in liquid nitrogen and half was fixed for 
routine histological and ultrastructural processing. 

Mo11oc/onal amibodies 

Four monoclonal antibodies. produced by Onho Pharma­
ceutical Corporalion USA. called OKT3. OKT4, OKT8 
and OKT6. were kindly donated by Cilag-Chimie France. 
lnducer/helper T lymphocytes have been shown to react 
wilh the monoclonal antibody termed OKT4. In contrasl. 
the supprcssor/cylotoxic T-cell subset was recognized by 
the monoclonal antibody OKT8. All the peripheral T lym­
phocytes express a common antigen. termed OKT3. 
OKT6 antibody was produced against thymocytes (13). 

Three monoclonal antibodies produced by J. Brochier 
using the same tcchniquc (INSERM U 80. Höpital E. 
Herriot. Lyon. France) were also used in this study (BL2. 
BL5. BL6), specific for HLA-DR antigens. lcukocytes, 
and thymocytes. respecti vely. 

Techniques 

lmm1111oelec1ro11 microscopy 011 circulating cel/J: Mono­
clonal antibodie, OKT3. OKT4. OKT8 and HLA-DR 
(BL2) werc used at the dilution I: 10 for 30 min at 37°C on 
cells fixed by 3 % paraformaldehyde. The murine an­
tibodies. fixed on the cell surface. were revealed by a 
peroxidase conjugate at the dilution I : 20 for 30 min at 
JrC (rabbit anti-mouse lg-peroxidase. Nordic). The 
peroxidase acti,ity wa� revealed using 3-3'diam-
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inobenzidine. The cells were postfixed for 20 min 
with osmium tetroxide and included in cpoxy medium. 
Ultrathin ,ection, were examincd without staining with 
an Hitach1 HU12A electron microscope. Some scction, 
werc post-,tained with lead citrate and uranyl acetate. 

In each case of Sezary ,yndrome. 200 Sezary cells were 
ob\erved under the electron micro�cope. 

With each monoclonal antibody. the percentage ofposi­
tive Sezary cells was estimated directly by ultrastructural 
observation in each case of Sezary syndrome. 

lm11111nohis1ochemica/ procedurc· 011 sAin Jections: 
Five-micron frozen sections were prepared. air-dried and 
fixed in acetone for 10 min at 4°C. lndirect immuno­
tluorescence was performed. First-layer antisera werc 
addcd (monoclonal amibodies at the dilution I: 10) and the 
sections incubated for 30 min at 3rC. They were then 
washed in PBS (pH = 7.2-20 min). Fluorochrome-conju­
gated second-layer antiserum (Meloy goat anti-mouse lg. 
labelled with FITC. dilution I: 10) was next added, incu­
bated and washed as above. Slides were mounted in a 
glycerol PBS mixture. The sections were examined under 
a Leitz nuorescence micro,cope. 

Control reacrio11s: The same reactions were pcrformed 
using a negative serum (non-immunized mouse serum) and 
a positive serum (anti-HTLA serum produced in rabbit; 
Institut Merieux. France). The non-specitic tixation of 
the conjugate was comrolled by using PBS instead of the 
monoclonal antibodies. 

RESULTS 

(a) Phenotypic expressio11 of circu/Ming

Se::,m-v cells

By electron microscopy. the majority of the cir­

culating lymphocytes were found to express a T3
phenotype. In each case of Sezary syndrome all thc

circulating Sezary cells were specifically labelled by

OKT3 and OKT4 antibodies (Fig. I). The quantita­

ti ve results obtained by immunoelectronmicro­

scopy with each monoclonal antibodies are sum­

marized en Tablc I. In each case of SS, a very small

number of Sezary cells (<2 %) expressed the OKT8

Table I. Phe1101ype of circu/Ming Se:ary cells (i111-
1111111oelec t ro11111 icros cop)') 

AG %* Specificity 

T3+ 100 T lymphocytes 
T4+ >98 Hclper/inducer T lymphocytes 
T8- >98 Suppressor/cytotoxic 

'T lyrnphocytes 
T6- 100 .."Comrnon thymocytes 
BL2- 100 HLA-DR antigen 

HTLA** 100 T lymphocytes 

• % obtained from 200 cells counted in the clectronmicro­
scope.
0 Polyclonal heteroantibodies. 



speciticity. No Sezary cells expressed OKT6 or 

HLA-DR specificities. 

The surface distribution of T3 and T4 antigens 

was discontinuous and appeared as small electron­

dense deposits all over the cell surface. The typical 

ultrastructural characteristics of the Sezary cells 

(the villous membrane and the cerebriform nucleus) 
were especially clear after post-staining. 

(b) Phenotype of mono1111clear cells

in wmoral skin /esions

A summary of the results for the various antigens is 
presented in Table Il. 

Phenotypic expressim1 of Langer/wns cells Fig. 
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Fig. 2. Mycosis fungoides. 
Cutaneous infiltrated plaque. 
Specific labelling of dendritic 
Langerhans cells with OKT6 
monoclonal antibodies 
(X500). 

2). Within the epidermis of all the specimens, the 

free dendritic cells with the morphological charac­

teristics of the Langerhans cells expressed the 

·common thymocyte' phenotype OKT6 (Table II).

This staining for T6 antigens appeared to be mem­
brane-associated. There was a variation in the 

number of OKT6 epidermal positive cells between

each specimen. In one case of Sezary syndrome
(case C. A.) no T6-positive dendritic cells were ob­

served on the sections. In each case of cutaneous

lymphoma, no lymphocytes were labelled by OKT6

antibodies.
The same results were obtained with the BT6 

monoclonal antibodies. 

Table Il. Phenotype of mono1111clear cells in skin inji/trates ofMF and SS 

( +) to ( + + + ): intensity of labelling by indirect immunofluorescence. (L): lymphocytes. (LC): Langerhans cells. (E): 
epidermis. (D): dermis 

MF ss Con-
clu-

Cases No ... Mo .. Am. Ma ... Vi ... Pu ... Cu ... Fe ... Br. .. Ca. sions 

T3 +++ + + + + ND ND ++ + + + 
T4 + + + + + ND ND ± ± + + 
TS ± ± ND ND 

T6 ++LC +LC ++LC +LC/ +LC/ +LC ++LC +++LC ++LC 0LC ++LC 
E/D D/E 

Bl 6 ND +LC ++LC + + ++LC ++LC ++LC ++LC 0 LC ++LC 
Bl 5 ND +L +L ± +L +L ND ± +L +L
Bl 2 ND +E ++E +E +E ++E ++E ++E ++E +++E ++E 
(HLA-DR) +D ++D +D +D ++D ++D ++D ++D +++D ++D 
Control 

HTLA ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
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Fig. J. Mycosis fungoides. Cutaneous infiltrated plaque. 
Specific labelling ofdendritic cells in the epidermis (e) and 

lymphoid cells in the upper dermis (d) using anti-HLA-DR 
monoclonal antibodies (x500). 

Moreover, in all specimens, these dendritic T6-

positive cells expressed the HLA-DR antigens. The 
stammg was strongly pos1t1ve. In general, 
OK T6+ HLA-DR + dendritic cells were distributed 
randomly within the epidermis. A !arge number of 
intra-epidermal and dermal infiltrating lymphocytes 
were intensely stained with anti-HLA-DR mono­

clonal antibodies (BL2 specificity). No obvious spa­

tial relationships between dendritic HLA-DR +, 
T6+ cells and HLA-DR+ lymphocytes ·were ob­
served (Fig. 3). 

Similar results were obtained in MF and SS 
cutaneous lesions. 

Phenotype of lymphocytes in skin lesions (Figs. 4, 
5). Similar results were obtained in MF and SS. In 
all the samples, epidermal and dermal lymphocytes 
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Fig. 4. Mycosis fungoides. Specific labelling of tumoral 

lymphoid cells in the epidermis (e) and in the dermis (d) 

using OKT3 monoclonal antibodies (X500). 

reacted with OKT3 and OKT4 antibodies, often 

intensely, sometimes weakly (Fig. 4). Some tumoral 
cells, especially the more blastic ones. remained 
unlabelled by OKT4 antibodies. No significant 
nurnber ofthe lyrnphoid cells was labelled by OKT8 
antibodies. Moreover, a large percentage of these 
cells expressed the HLA-DR antigens in the dermis 
and in the epidermis (BL2 specificity) (Fig. 5). No 

difference was found between the OKT3+ cells and 
the HTLA+ cells. The rnajority of HTLA+ cells 
expressed the helper/inducer phenotype. In the 
epidermis some of these cells appeared isolated or 
within aggregates contained in Pautrier micro-ab­
cesses. The number and location of OKT4+ lym­
phocytes in the epidermis were irregular and lacked 
correlation with the location and number of T6+ 
BL6+ Langerhans cells. 



DISCUSSION 

(a) Phenorype of circu/ating Se::,ary cells

When using rnonoclonal antibodics, the circulating 

lymphocytes in the Sezary syndrome are predom­

inantly OKT3+, thus confirming thc thymus­

dependent character of this disease. The quantita­

tive re ulls obtained under the electron microscope 

demonstrated the homogeneity of the phcnotypes 

T3+. T4+. T8 , T6-. BLZ-. The low percentage 

of OKT8+ Sezary cells could be explained by re­

cent data reported by Van Der Loo and his col­
leagues (26) who observcd a few cells with similar 

ultrastructural Sezary-like morphology in white 

blood cells of normal subjects. These new condi­

tions make it impossible to distinguish by electron 

microscopy between the very small number of 

tumoral OKT8-positive Sezary cells and the normal 

OK T8-positive Sezary-like cells. 

Using immunoperoxidase, our results are direct 

ultrastructural evidencc of the helper/phenotype of 

the Sezary cell. They conlirm the results obtained 
by indirect immunofluorescence using the same 

monoclonal antibodies on peripheral blood lympho­

cytes in the Sezary syndrome (2, 6, 7, 14, 15). The 

phenotypes T3+, T4+, T8-, T6-, HLA-DR- are 

usually correlated with a functional helper activity. 

This tallies with some studies (7). In others, Sezary 
cells seemed to have a suppressor capacity. In the 

future, it will be worthwhile to compare simultane­

ously the phenotype and the functional activity of 
tumoral cells in the epidermotropic cutaneous T­
cell lymphomas (21 ). The surface distribution of 
OKT3. OKT4 and OKT8 antigens on the lympho­

cytes is similar 10 that found with anti-HTLA an­

tibodies and HLA antigens (19). 

(b) Phenocypi< expressio11 o
f 

Langerham cells

This paper describes the expression of the BL6

speciticity by Langerhans cell.
The presence of T6 specificity on Langerhans 

cells was recently described by immunofluores­

cence (23) and immunoelectron microscopy (17). 

In cutaneom, lymphoma. dermal Langerhan'> 

cells, characterized by OKT6 specificity, seem to 

be a significant observation to distinguish T and B 

cell infiltrates (4). 
This paper confirms the presence of the OKT6 

specificity on Langerhans cells. Moreover. the 

existence of the BL6 speciticity expressed by these 

dendritic cells provides valuable information on the 

Phenocype of cuca11eous T-ce/1 lymphoma 197 

Fig. 5. Sezary syndrome. lnfiltrated plaquc. Specific 
labelling of HLA-DR+ cells in the dermis (c/) and in Paut­
rier microabcess in the epidermis (e) by using monoclonal 
antibodies ( x 500). 

relationship between thymus and epidermis. The 

presence of common antigens (T6, BL6) shared by 

thymocytes and Langerhans cells is not explained. 

If we consider the location of thc T6+, 8 L6-;- cells, 

it appcars that the expression of this specificity 
seems to be related to the existence of an epithelial 

microenvironment. Out of this epithelial environ­
ment these cells do not express this specificity. lf 

thymocytes are T6+. BL6+, circulating T lympho­

cytes, are T6-, BL6-. In the same way, if Langer­

hans cells are T6+, BL6+, the monocytes. from 

which those cells are derived. are T6-, BL6-. We 
propose the hypothesis of an expression of epithe­
liumdependent antigens by these frec cells in closc 
microanatomical relationship with an epithelial 

environment. 
U!>ing monoclonal antibodies, this paper confirms 
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the presence of HLA-DR Ag on cpidermal 
Langerhans cells as was previously reportcd with 
polyclonal antibodies (11, 18). This observation 
supports the suggestion that they are related to cells 
from thc monocyte-macrophagc series and play a 
significant role in T-cell immune reactions (22). 

(c) Phenotype of t11111oral lymphocytes

o.f c111a11eo11s I-cell /y111phoma

The expression of T3 specificity by the M F cells 
confirms the T-ccll nature of thcse tumoral cells. 

In dermis and epidermis the proliferating lym­
phocytes expressed the phenotype (T 4+. T8-) of 
the normal helper circulating lymphocyte subpopu­
lation. In the Sezary syndrome, the same 
phenotype of tumoral cells is observed in skin and 
blood. These results led us 10 conclude that the 
epidermotropic cutaneous T-cell lymphoma repre­
sents a homogeneou� expression of helper T cells 
and can be included among the helper cell neo­
plasms. 

Somc T3+ skin infiltrating cells also exprcsscd 
HLA-DR antigens. Despite agrcement that la anti­
gens exist on cells other than lymphocytes (24), 
the expression of la antigens on peripheral T 
lymphocytes has been a matter of concroversy. 
Recent reports indicated the presence of la antigens 
on a small proportion of T cells corresponding to 
activatcd T lymphocytes (5). The significancc of the 
ftnding of la molecules on activated T cell!> b not 
known. We havc observed the cxistence of a popu­
lation of activated T cells in the tumoral infiltrates 
of epidermotropic T-cell lymphoma. Further in vi­
tro studies are needed to determine the significance 
of HLA-DR antigens in cutancous le�ions (25). 

The relationship between T-ccll subset� and 
MHC-derived antigen!> is not clear. Recent ,tudie!> 
have shown that the di-,,tribution of T cell, \\ ith 
supprcs�or/cytotoxic or induccr phenotype in the 
intestinal epithelium and lamina propria may be re­
lated to the differential expre�,ion of la-like and 
HLA-A. B. C antigen� in inte�tinal muco,a (20). 
This ob-,ervation allowed us 10 consider the 
epidermi� as a special microenvironment related 10 
the T cell subset functions and other immuno­
compctent cells. 
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