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Ab.1·1rnc1. Skin sections. cpidermaJ cells in su,pen�ion 
and circulating T lymphocytes were investigated for the 
pre,cnce of l a-like antigens in a group of patient� with the 
cutaneous T-ccll lymphoma myco,is fungoides (MF) and 
in healthy controls. Highly purified anti-la antibodies 
werc used in indirect immunotluorescence. indirect per­
oxidase and peroxidase-antiperoxidase techniques. Al­
logcneic and autologous mixed leukocyte reaction tests 
with epidermal cells from M F lesion, as stimulator celb 
wcrc also performed. The majority ofthe dermal lympho­
hi,tioC} tes and mononuclear celb in the ep1dermal 
Pautrier microab,cesse, expressed la-like antigen,. So 
abo did a greatcr proponion of circulating T lympho­
cytcs than in thc controb. In somc MF patients a high 
pcn:cntage of ,ingle epidermal celb of non-lymphoid 
char..1cter aho rcacted with the antibodies. The po,,ible 
,ignificance of the present findings for the pathogcnesis 
of MF is discus,ed. 

Ke, 11·ord1: Mycosis fungoides; la(HLA-DR)-like anti­
gen\; T lymphocytes: Mixed leukocyte cul­
turc reaction 

Mycosis fungoides (MF) is a rare di!->ease which i� 

considered 10 be a T-cell lymphoma with its first 

symptoms in the skin. The clinical coun,e varies 

widely and -;hows no appreciable correlation 10 dis­

tinctive histological features or other measurable 

parameters. The most current staging classifica­

tion divides MF from the clinical point of view 

into three successive cutaneous stages: premycotic 

erythcma (stage I). infiltrated plaqucs (stagc I I). 

and tumour-. htage 111). Later stages of the disease 

are charactenzed by the involvcment of lymph 
nodcs (stage IV) and blood and viscera (stagc V) 

(30). The di.,case can also be tumorou� from the 

beginning (d"emblee form) or be manifested as 
erythroderma. 

The mos! typical histological feature ( 12) is 

thc mainly lymphohbtiocytic band-like dermal 

infiltrate compnsmg atypical mononuclcar celb 

named mycosis (M F. Lutzner) cells ( 13). These 

cells may penetrate into the epidermis and gather 

in sharply demarcated cavities. so-called Pautrier 

microabsce.,,;es. Myco,is cells have morphological 

'>imilarities to the abnorma) circulating cells in the 

-,mall cell variant of Sczary's syndrome (SS). a 

di�ease often considercd to be thc leukemic form of 

MF (4). 

In sil/I 'itudies havc revealed that the majority of 

the infiltrating mononuclear cell,. both dermal and 

cpidermal, have T-lymphocyte characteristics (I. 3. 

18). 

It has been suggested by some authors that M F 

skin lesions are the secondary signs of a primmily 

malignant clone of T cells homing in the skin (5). 

Others bclieve that M F is a dbease that -,1a11s in 

thc ,kin a, a reaction to a persi'>tent antigen (25). In 
order to !>tudy the,e and other pos�ibilities. it 

-,eemed pertinent both to funher characteri,.e the 

cells in the skin of MF lesion, and to look for 

sy�temic abnormalitie� in MF. 

We have previously -.hown that in MF the num­

ber of epidermal celh cxpressing la-like antigens is 

increased as compared with normal skin (26). In 

normal skin. epidermal Langerhans cells are la­

expressive but the kcrotinocyte� and melanocyte� 

are not (9, 16, 23). la antigens sccm to be the criti­

cal membrane constituents of the macrophages for 

thcir capacity to present antigens to T-helpcr cell, 

The gene product(s). codcd for by a locus (or �cveral loci) 
closely a;sociatcd or identical with the HLA-D locus of 
the major hi�tocompatibility complc, in man. are called 
HLA-DR antigens or. in analogy with the tcrminology 
uscd in other species. la-antigens. Antigens reacting with 
immunosorbent-purified hetero-anti-la (HLA-DR)-anti­
bQdies arc for brevity called la-like antigens in thi� paper. 
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Table I. Cli11ical data 

Age at 
first skin 

Pat Stage or symptoms Duration Clinical picture 
no. Sex type of MF (years) (years) 

I ? Il 64 3 

2 0 Il 59 3 

3 9 Il 71 10 (t) 
4 0 llT 28 8 
5 0 111 39 25 
6 9 111 57 5 

7 9 111 58 9 

8 <;> lll 53 23 

9 9 111 68 15 
10 0 IV 73 2 (t) 

I l  9 Erythroderma 66 J 
12 0 Sezary's 63 4 

syndrome: 

( 15). The fact that Langerhans cells can replace 

macrophages in the antigen presentation to T cells 

has demonstrated the close association between 

functional characteristics of Langerhans' cells and 
their expression of la antigens (24). Morphological 

studies suggest that Langerhans cells are the focus 
of cell damage by mononuclear cells in contact 

dermatitis (20) and in MF ( 17). Recent data fur­

ther indicate that antigen-activated T lymphocytes 

synthesize and express la-like antigens (6). The 

earlier finding of la-expressing lymphocyte-like 
cells among other epidermal anti-la-reactive ce.lls in 
lesions of MF (26) therefore aroused our interest to 
further study of these different kinds of cells. 

The present investigation comprised a morpho­

logical and functional study of la-expressing epider­

mal cells of lesions and an estimation of circulating 

T lymphocytes expressing la-like antigens in pa­

tients with MF. 

MATERIAL AND METHODS 

Patie111s 

Skin specimcns were obtained from 8 healthy person5 and 
11 patients with a clinical and histopathological diagnosis 
of M F. Patient No. 12 had erythroderma without con­
clusive histological evidence of MF. and bad circulating 
Sezary cell, and dermatopathic lymphadenopathy (Table 
I). Care was taken to obtain the biopsies from new. 
previously untreated lesions. lnfiltrnted plaques were 
chosen and tumours were avoided so that the material 
should be as homogeneous as possible. 

Mast patients were treated daily for 1-4 weeks with 
p�oralen baths followcd by UV-A irradiation (PUVA) (7). 
The treatments wcre generally given at 3-month intervals. 
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at time of test 

Poikiloderma, plaques 
Few plaques 
Extensive plaques 
Plaques. tumours 
Plaques. noduli, tumours 
Extensive tumorous plaques 
Plaques, tumours, cxtensive erythema 
Extensive plaques. few tumours 
Plaques. tumours 
Extensive tumours (,temblee). 

MF histology in lymphnodes 
Erythroderma. MF histology in skin 
Erythroderma. Circulating Sezary cells. 
Dermatopathic lymphadenopathy 

All biopsics for this study were taken just before a new 
PUV A treatment period was started. Patients 6 and t I had 
had no treatment before the biopsies. Five years or more 
prior 10 this study one patient (no. 9) had had short 
pe1iods on cytostatics (cyclophosphamide. methotrexate. 
bleomycin) and 2 patients (Nos. 3 and 8) had had topical 
HN, treatment. Patient 12 received an intermittent low 
dose of met hotrexate (I 5 mg/week) one ycar prior to this 
study. with no effects on the skin lesions. Patient 10 had 
had cytostatics (cyclophosphamide. vincristine, predni­
sone) 5 weeks prior to this investigation. Most patients in 
stage JII had had local radiotherapy for single tumours. 

Specime,,,., ofskin and hlood 

Biopsies were taken with a punch 3-4 mm in diameter 
from normal skin and lesions. They were quick-frozen in 
isopentanc at -70'C and stored at thc same temperature 
unless sectioned immediately. All these specimen� were 
cut 6 µm thick on a cryostat. 

Oval shave biopsies about 15 mm in the greater diameter 
were taken with a razor blade for immediate epidermal cell 
separation. Heparinized blood samples were drawn from 
the MF patients, from 6 patients with psoriasis (age: 22-76. 
mean: 60) and from 10 healthy controls. The patients had 
no signs of either local or systemic infection at the time of 
the blood sampling. which was performed on the same oc­
casion as the biopsies were taken. 

A111isera 

The lgG fractions of previously described rabbit anti-la 
and anti-beta-2-microglobulin were isolated ( 10. 14). 
The lgG fractions of the anti-la antibodies were further 
purified by immunosorbent chromatography. either on 
Sepharose-coupled highly purified, dctergent-solubilized 
la antigens isolated from chronic lymphatic leukemia cells 
( 11 ). or on Sepharose-coupled highly purified papain­
solubilized la (HLA-DR) antigens from pooled cadaveric 
spleens ( K. Wiman ct al.. in preparation). 

The Fab fragments of the lgG fractions of the anti-la 



antibodies and of the normal rabbit lgG were prepared as 
described earl ier ( 11). 

Si11gle-cell suspension of epidemwl cells 

Single-cell suspensions were prepared mainly by the tcch­
niquc described by Steinmuller & Wunderlich ( 2 1) with 
some modifications: The skin was cleaned with 70% 
ethanol. Shave biopsies including epidermis and super­
ficial dermis were immediately placed in phosphate-buf­
fered saline (PBS) and thoroughly washed. Aftcr blotting 
on dry filter paper the ,pecimens were spread dermal side 
up in a Petri dish and soakcd with 0.5% trypsin (type 111, 
Sigma) in PBS for 20 min at 37°C. The dermis was easily 
removed with fine forceps and the exposed epidermis 
was covered with medium (RPMI 1640, 5% FCS. 
20 mM HEPES and rubbed with the forceps. The 
resulting epidermal suspension was repeatedly pipetted. 
collected and spun down in the medium for 10 min al 500 
g. Cornified !lakes were left in the Petri dish. The pellet
of epidermal cells was resuspended in I rnl of 0.025% 
DNase (DN-25 Deoxyribonuclease L Sigma) in PBS for 1-
3 min at 37°C. Following a triple wash in the medium the 
suspended cells were counted. Viability was estimaled by
trypan blue exclusion and ranged in normal skin 65-95
(mean 83) % and in lesional skin 55-95 (mean 72) %. 

Separation of T /ymphocytes from peripheral blvod 

Mononuclear cells were isolated from heparinized pe­
ripheral blood by centrifugation on Ficoll-Hypaque as de­
scribed by B0yum (2). The cells were washed three timcs 
in PBS and then depleted of adherent cells by incubating 
5--8x 106 cells/ml in RPMI 1640 containing 10% FCS in 
Petri dishes for 45  min at 37 °C. The non-adhcrent cells 
were washed twice with the medium. and are referred 10 
in the following as peripheral blood lymphocytes (PBL). 
These were then fractioned in T and non-T lymphocytes 
by separating cells forming spontaneous roselles with 
sheep red blood cells (SRBC) (8): Equal volumcs of PBL 
(3x (()6 cells/ml) and neuraminiclasc-trcated SRBC (I o/, 
sus pension in RPM I> were mixed and incubated for 15 min 
at room temperature. Following centrifugation for 5 min at 
80 g. the cells were kept at 4°C for 30 min. The pellet 
was resuspended. and rosette-forming cells were separnt­
ed from non-rosetting cells by centrifugation on a Ficoll­
Hypaque gradient (400g, 20 min) in the presence of 10% 
FCS. Non-T cells were recovered from the interface and 
were washed three times. The pellet was carefully re­
suspended in RPMJ with 20 o/c FCS. and layered on top of 
a second Ficoll-Hypaquc gradient. T cells were then re­
covered from the pellet after lysis of the SRBC by a Tris­
buffered NH,CI solution. The purity of the T-cell popula­
tions. as determined by rerose11ing with SRBC. was 
97-98%.

lndirect inununofluoretl'ence 1net hod ( Il F) on sections 

Air-dricd 6 µm sections were initially washed in PBS for 
10 min and then incubatcd with 50 µI portions of the dit� 
ferenl rabbit lgG fraction, di luted in PBS containing 47, 
bovine serum albumin (PBS-BSA). The lgG protein con­
centration of the anti-la antibodies was 0.01 mg mJ- 1

. The 
antibodies were allowed lo react with the tissue sections 
for 30 min at room temperature in a humid atmosphere. 
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were extensively washed in PBS and then allowed to react 
in a second step for 30 min with tluorescein-isothiocyanate 
(FTC)-conjugated porcine anti-rabbit IgG (Daco. Den­

mark, lot 107) at a working protein concentration of 0. 1 
mg m1-•. After several washes in PBS the sections were 
mounted in glycerol containing 10% PBS and examined in 
a Leitz Onhoplan lluorescence microscope with incident 
light and blue narrow-band activaLion illuminated with a 
Philips Xenon XBO 7 5  lamp. 

The specificity of the binding of the anti-la antibodies 
was assessed by replacing these by specific rabbit 
anti-human-beta-2-microglobulin and normal rabbit 
lgG at protein conccntrations of 0.02 and 0.01 mg mJ- 1 

respectively. and also by omitting the first incubation 
step. 

Further specificity tests included preincubation of the 
specific anti-Ja antibodies with Raji and MOL T cells as 
previously described (27) before they were used as above 
in the flF. 

/IF on epidermal ce/l .mspP11sio11s 

2-4 x I 0' packed epidermal cells were incubated for 30 min 
in tubes at 4 °C wi1h 25 µI portions of the specific anti­
bodies diluted in RPMI 1640, 5 % FCS and 20 mM HEPES 
to a concentration of 0.01 mg mJ- 1

• After three washes 
in the medium the cells wcre incubated for a further 30 
min at 4 °C with the FTC-labelled porcine anti-rabbit lgG 
(working concentration 0.05 mg ml ') and then washcd 
again three times in the medium. 25 µI of the cell sus­
pension was examined on slides in the tluorescence micro­
scope. Controls included normal rabbi! lgG (0.01 mg mJ-1)
in the first incubation step. 

Il F 011 periphera/ blood T lymphocytes 

The highly purified peripheral blood T lymphocytes (.5x 
10"/ml) were incubated with the anti-la antibodies for 30 
min and the following steps were carried out. cssentially 
as described above. 

The peroxidase-antiperoxidt1."U? ,ner/Jod (PAP) 

Principles according to Stemberger (22) were followed. by 
and large. After blockage of endogenous peroxidase with 

0.3 % H,O, in PBS the 6 µm sections were allowed to 
react with lO'K normal porcine serum for 10 min. The 
washed sections were then incubated for 30 min at room 
temperalure in a humid atmosphere with the specific anti­
bodies diluted in PBS lO 0.01 mg mJ-1• After extensive
washing in PBS the sections wcre cxposed lo porcine 
anti-rabbit lgG (Daco, lot 1�9A. conc. 0.8 mg ml-') for 
another 30 min and after several washings they were in­
cubated in a third step with horscrndish pcroxidasc-rabbit 
anti-horseradish peroxidase (horseradish peroxidase 
conc. 0.02 mg ml '. Daco. log 019). After extensive wash­
ing the enzymatic activity of ho1-seradish peroxidase 
was developed with 3-amino-9-ethylcarbazol (Sigma) with 
H,O, in acetate buffer, pH 5.5. The sections were 
counterstained in hematoxylin (Meyer) and mounted in 
gelatin-glycerin. Normal rnbbit lgG in the first step (0.01 
mg ml-1). and omission of the first step served as con­
trots. 

lndirecl peroxidase merhod (1/P) 

To take advantage of the lgG-Fab fragments of the specific 
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anti-la antibodies, an indirect peroxidase method was 
used on some sections. After initial H202 treatment as 
above, the sections were allowed to react with 10% normal 
sheep serum and incubated with the rabbit anti-la IgG-Fab 
(0.04 mg mJ-1). After washings, the sections were cxposed
to horseradish-peroxidase-conjugaled shecp anti-rabbit 
lgG-F(ab 1)2 (Cappel, US. 11980). Development and coun­
terstaining were perfonned as described above. 

PAP and !!P 011 epidermal sing/e-ce/1 .rnspensions 

All incubation steps and development were carried out 
in tubes at 4°C. The counterstaining was performed on 
slides. The same concentrations of the antibodies as men­
tioned above were used except for anti-la lgG-Fab. which 
were used al 0.02 mg mJ-1. Controls included normal
rabbit lgG and lgG-Fab. 

A11tologo11.1· and allogeneic mixed /e11kocyte 

c11/t11re reactions (MLR) 

MLR tests were performed in round-bottomed microtitre 
plates (Greiner. Nuertingen, FRG). using5x 104 responder 
cells (T cells) from patients or PBL from normal donors 
and 5 x I 0' irradiated (3 000 rad) stimulator cells (epidermal 
cells from patients or non-T cells from normal donors) in 
a total volume of 0.2 ml. The culture medium was RPMI 
1640 supplemented with antibiotics/antimycotics. 2 mM 
1.-glutamine, 10 mM HEPES and 10% heat-inactivated 
human AB serum obtained from male donors or heparin­
ized plasma from the examined patient. The microcultures 
were incubated for 6 days in a humidified atmosphere 
containing 5% C02, and I µ.Ci of [3H]thymidine wa� 
added to each well for the last 4 hours. The cultures were 
then harvested with a Skatron multiharvester and proces­
sed for scintillation counting. Triplicate cultures were set 
up for each determination. and results are expressed as 
ll.cpm. which is the mean cpm of stimulated cultures mi­
nus the mean cpm of control cultures. 

RESULTS 

Sections (/IF, PAP, JJP) 

Skin from healthy controls and apparently normal 

skin from patients showed epiderrnal dendritic cells 
in a mainly suprabasal position staining with the 

anti-la antibodies. Scattered cells in the dermis as 

well as endothelial cells of blood vessels also re­
actcd with thc antibodies (Fig. I a, b, 2a). 

In the dermis of the MF lesions the majority of 
lympho-histiocy1ic cells in the more or less dense 
infiltrate of all patients in this study stained with 
the anti-la a ntibodies (Fig. I c. d, J: i). The i ntensity 
of staining varied between different cells. In some 
patients, dusters of deeply located mononuclear 

cells did not stain, but in others, cells with this posi­
tion were also brightly stained. With a less dense in­
filtrate some stained dendritic cells could be dis­
tinguished in the dermis. In sections consisting of 
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epidermal cavities with mononuclear cells, rnost of 

these cells also reacted with the antibodies (Fig. lj. 
2b). 

The anti-la reactivity of epidermal cells displayed 
a more varied picture in different patients (Fig. I c­
i). In some patients no obvious difference from nor­
mal skin was found. In others an increased num­
ber of dendritic cells, often arranged in groups. or 

lying in an unusually high position within the epi­
dermis. and also stained round. non-dendritic cells 

were observed (Fig. I d-j). In other patients not 
only dendritic cells but also units or islands of more 
or less flat cells were stained (Fig. I f?). In some pa­
tients all epidermal cells in the sections reacted with 
the antibodies (Fig. I h. i). In Table I l  these four 
patterns are refetTed to respectively as normal. 
increased. units. and intercellular. The pattern of 
cells reactive with the anti-la antibodies in con­
secuti ve sections was the same when examined 
with llF. PAP and llP. 

Normal rabbit lgG. nomrnl rabbit IgG-Fab. and 
the Raji-preincubated anti-la antibodies gave no 
stain ing. The anti-beta-2-microglobulin stained all 
epidermal and dermal cells and the MOL T-pre­
incubated anti-la antibodies stained as the specific 

antibodies but with a dilution effect of 3-4 dilution 
steps (!IF). 

Epidermal single-cel/s (!IF. PAP, IIP) 

The percentage of epidermal cells expressing Ja. 
like antigens was estimated by counting the cells 
reactive with the antibodies in IIF and PAP (in two 
cases. instead of PAP. IIP was used with lgG-Fab 
fragments of the primary antibodies). Cells with a 
brilliant rim tluorescence and reddish brown rim 

staining, respectively. werejudged as positive, and 
about 300 cells were counted in each case.

The propo11ion of stained cells in normal skin 
from patients varied between I and 2 % (mean 
1.6%) and in 8 healthy controls between 2 and 3 % 
(mean 2.2 %) (Table Il). In lesions the proportion 
of anti-la-reactive epidermal cells varied between I 
and 24% (Table II, Il F results). The values for II F 
and PAP/IIP corresponded very well. Fig. 2 c-j 
shows different cells reactive with the anti-la anti­
bodies (PAP). Stained small epiderrnal lymphocyte­
like cells were seen (Fig. 2 c-d). Another type of 

st.ained cell consisted of round cells larger than 
lymphocytes. with a lower nucleus-cytoplasm 
ratio and a more dense nuclear appearance than 
would have been expected from the lymphoid cell 
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Table Il. Expression of la-like antigens ( IIF) in sec1io11s and among individual epidermal cells and circulat­
ing T lymphocyres in patients with mycosis fungoides. and in control subjecrs 

Expression of Ja-like antigens 

Epidennis 
Circula1ing T cells 

Sec1ions Separated cells % 
Pat 
no. Normal MF lesion• Normal 

N N nd 
2 N Increai.ed z 

3 N Units nd 
4 N N I 

5 N Increa�ed 2 
6 N Units nd 
7 N Unils nd 
8 N Units 2 
9 N Intercellular nd 

10 N N I 
Il N I ntercell ul ar nd 
12 N lntercellular nd 

Co11tro/s 
P:.oriasis 
(11=6) 

Healthy controls 

MF lesion 

I 
5 

14 
I 
6 

10 
12 
13 
24 

3 
24 
23 

% 

2 
12 
9 

15 
7 

nd 
25 
18 

15• 
8 

nd 
26 

mean=2.7 
range= 0-6 

Total 
(X 10'/I) 

1.7 
9.5 
6.0 

14.1 
5.8 

35.5 
29.4 
32.7 

8.1 

81.3 

(11s8) N mean = 2.2 -
range=Z-3 

Healthy controls 
(11 = 7) mean=2.8 

range= 0-5 

• See Fig. I and Results for key to symbols.
b Z months afler skin biopsies, N = normal, nd = not done. 11 • number. 

population ( Fig. 2/). Fairly !arge stained irrcgular 
cells with small nuclei were also observed (Fig. 
2h-i). The controls were negative. 

Peripheral T lymphocyres reacti1·e 

ll'it/1 t/re anti-Ja a111ibodies 

Table m shows the percentage of circulating T 
lymphocyte� in patients wi1h M F and psoriasis and 

Table III. Percentage of circ11la1i11g T lymphocy1es 
in 111ycosis Ji111goides and in co11trols 

MF-patients (11= 10) 
Controls: P>.oria5is patients 

(11=6) 

Healthy control� (11= 10) 

20-812804 

T-cells (9c) 

Mean Range 

70.6 

70.3 
72.8 

66-79 

68-72 
67-78 

in healthy controls. The values for both categories 
of patient!> lay within the normal range for the 
method. The values for peripheral T cells express­
ing l a-like antigens in healthy controls (range 0-5 %) 
and in psoriasis patients (range 0-6%) are shown in 
Table Il. From this table it is also seen that many of 
the MF patients had elevated levels of anti-Ia­
reactive circulating T lymphocytes (range 2-26%). 

Stimulation by the epidermal cells in al/ogeneic 

and autologous MLR 

The stimulatory capacity of epidermal cells in sus­
pension was tested in allogeneic and autologous 
MLR. Epidermal cell suspensions werc prepared 
from 3 patients with MF who exhibited a markedly 
increased number of la-expressing cells (patients 
7, 9 and 12) and onc patient with a slight, increase 
in these cells (No. 2). 

The epidermal cells were strong stimulators in 
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Acra Dermaro,·ener (Srocklw/m) 6/ 

Fig. I. lmmunotluorescence of thin sections of skin biop­
sies after indirect staining with immunosorbent-purified 
anti-la antibodies. (a) Normal epidermis ( x320J. (b) Nor­

mal dermis. showing stained scattered cells and endo­
thelial cells of a blood vessel (x500). (c-j) Mycosis 
fungoides. showing varying numbers of stained dendritic 
cells in abnormal positions and arranged in groups. Note 
the stained dcrmal mononuclear cells in the right-hand 
lower comer of (c) and (d) and in the lower part of (n 

( X320). (g) Units or islands of stained epidermal cells 
(x500). (h-i) Epidermal interce!lular staining. Note the 
stained dermal cells in the lower part of (i) ( x 130 and 
x 320). (j) Stained mononuclear cells in a Pautrier micro­
abscess ( x400). 
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• 

h 

Fig. 2. Light microscopy of anti-la antibody reactivity in 
skin sections and among individual epidermal cells with 
the peroxidase-anti-peroxidase technique. (a) Normal 
skin (x320). (b) Pautrier microabscess. Besides stained 
cells in the cavity. one stained dendritic cell is seen in a 

allogeneic MLR in all cascs, but in no case was 

there any stimulation in atuologous MLR (Table IV). 

T cells from patients with MF were. however. able 

to proliferate normally after stimulation with allo-
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high position (left upper corner) and two round stained 
cells are seen at the lower left side of the cavity (x400). 
(c-j) Stained, individual epidermal cells from patients with 
mycosis fungoides. (2c-/: x I 000 and 2g-j: x 1600). 

geneic non-T cells. No difference was noted when 

the cultures were supplemented with 10% hepatin­

ized plasma from the patient i nstead of I O % normal 

pooled human serum. 



Table IV. Stim11!c11ory capacity of i11dil'id11al epi­

dennal cells ji·om M F skin lesions in a/logeneic and 

autologo11s MLR tests 

PBL011v = allogeneic peripheral blood lymphocytes, 
Epid. = individual epidermal cells. T Pat. = autologous T 
cells. non-T.11 .. = allogeneic non-T lymphocytes 

Patient 
no. Responder Stimulator licprnx 10" 

2 PBL.11. Epid. 21.6 
Tra,. Epid. 0.1 
TPal. non-T0110 9.8 

7 PBL,,110 Epid. 9.1 
Teat. Epid. 0.3 
TPat. non-T.11. 11.8 

9 PBLa110 Epid. 27.4 
TP,u. Epid. 0.2 
Trat. non-Ta 11o 29.4 

12 PBL.110 Epid. 32.8 
Trai Epid. 0.0 
Tra,. non-T0110 15.0 

DISCUSSION 

In an earlier study of 8 patients with MF, the num­

ber of epidermal cells expressing la-like antigens 

was found to increase with the severity of the 
disease (26). Among the patients in this study no 
clear-cut correlation was seen between the number 

of epidermal cells expressing Ja-like antigens and 

the staging classification used. Furthermore, an­

other study of sections from several biopsies from 
20 different patients with MF revealed 2 patients 
with MF stage IV without any intercellular staining 
pattern and 2 patients with MF stage Il who. in 

some poikilodermic lesions, showed a staining of all 

epidermal cells (U. M. T., unpublished observa­

tion). In the present material of 12 patients, 3 ex­

hibited epidermal intercellular staining. 

This raises the question whether patients with 

cutaneous T cell lymphomas can show epidermal 

intercellular la-staining transitorily as a response to 
some unknown stimulus. Patients with advanced 

disease and without intercellular epidermal staining 
in several biopsies might on the other hand have a 
different type of MF. 

To further evaluate the significance of our find­

ings, epidermal single-cell suspensions were pre­
pared from both normal and lesional skin of patients 
with MF in different stages. In spite of the lower 

viability of cells in our suspensions, the numbers of 
normal epidermal cells expressing la-like antigens 
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were comparable to those found by others (23). We 

thus considered the observed difference in the 

number of anti-la reactive cells from certain MF 

patients to reflect a true increase comparcd to 
normal skin. There was a good relative correlation 

between the findings in sections and among cells 
in suspension with regard to this anti-la reactivity 
(Table ll). The study on single cells thus strength­

ens the observation (26) that certain patients with 

MF have lesions containing an increased number 

of anti-Ia-reactive epidermal cells as compared with 
normal skin. The fact that never more than one­

fourth of the epidermal cells in the suspensions were 

stained, whereas most of the epidermal cells in com­

parable sections appeared to be stained may well 
have been due to irregularities in cell distribution in 

the !arge shave biopsies used for single-cell prepara­

tions. It may, however, also be due to destruction of 

cell membrane proteins during the preparation 

process. 
Among the anti-Ja-reactive epidermal cells de­

rived from MF lesions some small lymphocyte-like 
cells and a number of other apparently non-lym­

phoid cells, some of which had very small nuclei 

could be distinguished. Their exact nature cannot 

be determined, however, until immuno-electron 

microscopy is available for these cells. Thus cells 

related to classical Langerhans cells might be 

present in all preparations, although at least some 

anti-Ia-reactive cells from the lesions designated 

"intercellular staining" show features suggestive of 
a keratinocyte nature. Whether the antibody-binding 

structures are synthesized or passively absorbed by 
the respective cells cannot yet be stated. 

ln an immuno-electron microscopic study of anti­

Ia-reactive epidermal cells in sections of 8 MF pa­

tients in stages II-III. Rowden et al. (17) did not 

find small epidermal Ia-expressing lymphocytes in 

any of their patients, nor an epidermal intercellular 

la distribution as described in this paper. Besides 
the possibility of a true disparity between the ex­

amined MF patients in the two studies, the dis­

crepancy between the results may also be explained 
by technical differences. Apart from using a dif­
ferent la antiserum. Rowden et al. (17) looked at 

tumour specimens from their stage 11T MF patients. 
with a possible risk of degenerative and secondary 
alterations in such a material. Furthermore, they 
used a fixative for their biopsies which in our hands 

significantly reduced the immuno-reactivity of la­

like antigens. The need to study repeated biopsies 
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from untreated patients was also illustrated by our 
studies. 

In addition to the present finding of aberrant epi­

dermal anti-la staining in MF lesions. a majority of 
the dermal mononuclear cells in all patients in our 
study also reacted with the anti-la antibodies. In 

situ studies have shown that most of these cells are 
T lymphocyte ( I. 3. 18). If such dermal T lympho­

cytes do express [a antigens. this would be of 

special interest regarding the recent findings that 

activated T lymphocytes. in eon trast to most normal 

T cells, express la-like antigens (6). ln order to 

further substantiate the possibility of an increased 

number of Ia-antigen-expressing T lymphocytes in 
MF, peripheral blood T cells from a number of M F 

patients were also investigated for anti-la reactivity. 

The increased number of anti-la-reactive T cells 
thus recorded suggests an altered state of a sig­
nificant part of the T-lymphocyte population also in 
some patients with early stages of MF (Table Il). 

Could these findings-together with the in­
creased percentage and aberrant pattern of anti-la­

reactive cells found in the epidermis of MF le­

sions-somehow help to explain the pathogenesis 

of MF'1 The basic problem. with deep implications

for the treatment of MF, is whether this disease has 

its origin in the skin as a reaction to a persistent 

antigen (25) for instance. or whether the skin le­

sions are only the secondary signs of a primarily 
malignant T-cell clone homing in thc skin (5). 

On the basis of the present results. it might easily 
be envisaged that somc chronic immunological 

stimulus, for example of vira! origin, on the cell 
surface of Langerhans cells (29) will give rise 

to continuous T-lymphocyte stimulation. fol­

lowed by a T-cell attack on such antigen-modified 

cells. Rowden et al. have previously suggested such 

a target role of Langerhans cells in MF ( 17) sim ilar 

to the proposed mode! for contact dermatitis (20). 
Such an attack might lead secondarily to the 

numerical and morphological aberration of la-ex­
pressing cells observed in the epidermis. A con­
tinuous flow of T lymphocytes interacting with 

primarily or secondarily aberrant epidermal Ia-ex­
pressing cells might eventually cause a malignant T 
cell transformation. The likelihood that these aber­
rant Ia-expressing cells from MF lesions rnight ac­

count for the stimulation in primary MLR (Table 
IV) and could consequently probably present anti­
gens to T lymphocytes would seem to make this
alternative possible.
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The present finding of an increased nurnber of 

probably acrivated peripheral T lymphocytes could 

also reflect a persistent antigen stimulation. On the 

other hand. these cells might aiso beiong to a 
primarily aberrant T-ccll population. Furthermore. 
at least hapten antigenie stimulation does not seem 
to cause an epidermal intercellular la pattern en,

28) as has been described here and previously (26)

for some M F patients. Other claim from ultra­

structural studies that keratinocytcs-not Langer­

hans cells-are the target cells for the immuno­
logical process in MF (19). Our initial attempt to test

the antigen persistence hypothesis by investigating
the stimulatory capacity of individual epidermal
cells from MF skin lesions in autologous MLR tests

(Table IV). has also so far failed to support this

idea. The possibility that an autologous epidermal

antigen is destroyed in the preparation of single
cells. however. is one among other risks that this i11
,·itro test might poorly reflect the in ,·i,·o situation.

In conclusion. the rcsults of thc present investiga­

tion do not definitely favour either of thc two pro­

posed pathogenetic mechanisms for MF (5. 25). The 

clinical impression of heterogeneity among different 
M F patients is probably retlected in the involved 

cells at a membrane leve!. This will complicate an 

interpretation and comparison of results in different 
large series of patients with this disease. Further 

functional characterization of cells from the cutane­
ous MF lesions. the lymph nodes and blood in well 
defined groups of M F patients should further eluci­
date these questions. 
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