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Abstract. T-lymphocyte subpopulations, PWM stimulated 
in l'itro Ig production by mononuclear cells. and spon­
taneous cell-mediated cytotoxicity (SCMC) were deter­
mined in patients with Mycosis fungoides (MF) as well as 
in sex- and age-matched normal controls. We were able to 
confirm our earlier findings of a significantly higher fre­
quency of T-lymphocyte� with Fe-receptors for JgG (Tg 
cells) and a proponion of T lymphocytes with Fe receptors 
for IgM (Tm cells) not significantly difTering from nor­
mal controls. As defined by monoclonal antibodies. 
the proportion of T-helper cells (Leu3A) was significantly 
lower, whereas the T-suppressor cells (Leu2A) were in 
the range of normal controls. The PWM stimulated and 
spontaneous lg synthesi� in 1·i1ro was lower in MF patients 
whercas there was no diffcrence in the SCMC activity, in 
comparison with normal controls. The lower frequency of 
T-helper cells in the peripheral b!ood may be explained by
their migration to the skin.

Key 11·ords: T-lymphocyte: Supprcssor cells; Helper 
cells: Natura! killer cells 

Lymphocytes with T-cell phenotype have been 

found in skin infiltratcs of patients with Mycosis 

fungoides (MF) and this disease is therefore gener­

ally considered to be a T-cell derived lymphoma (2). 

We have demonstrated in our previous study that 

the proportion of T-cclls with Fe-receptors for IgG 

is higher in MF patients than in normal controb 

(14). Reccntly Reinherz et al. examined T-cell sub­

sets with Fe-receptors for IgG (Tg-cells) and IgM 

(Tm-cells) by means of monoclonal antibodies 

specific for helper and suppressor subpopulations 

(13). The results demonstrated a poor correlation 

between T-cell subsets as defined by monoclonal 

antibodies and Fe-receptors. respectively. In view 

of thi� report. we considered it of interest to re­

examine the di-,tribution of lymphocyte subsets in 
Mycosis fungoides by using monoclona l antibodies 

against antigens characteristic of different lympho­

cyte subpopulations. We have also studied spon­

taneous cell-mediated cytotoxicity (S CMC) and 

pokeweed mitogen (PWM) stimulated l g  synthesis 

in 1·i1ro. These experiments supplied additional in­

formation on lymphocyte subsets involved in such 

specific functions. 

MATERIAL AND METHODS 

P11tie111s 

Nine patients with MF classified according to the criteria 
published by the Scandinavian Mycosis Fungoides Study 
group (3) were examined concomitantly with sex- and 
age-matched healthy donors (Table I). 

/11111111110/ogica/ methods 

The methods used for cell separation. identification of Tg­
and Tm-cells. determination of PWM stimulated lg pro­
duction in ,·itro and evaluation of SCMC have been pub­
lished elsewhere (4. 5. 6). 

.\1011oc/c111a/ antibodies 

The monoclonal antibodies used in this study were di­
rected against helper/inducer T-cells (Leu3A) and sup­
pressor/cytotoxic T-cells (Lcu2A). They were purchased 
from Becton Dickinson Facs systems (490-B Lakesidc 
Drive. Sunnyvale. CA 94086. USA). 

lmm11nojl11orescence 

T-cell subset typing was performed by indircct immuno­
fluorescence. usi ng the above-mentioned monoclonal an­
tibodies and F!TC-conjugated sheep anti-mouse IgG (Na­
tional Bacteriological Laboratory. Stockholm. Sweden)
absorbed with human serum by mea� of a column con­
taining mixcd polymerized human serum and Sepharose
6B.

T-cells (1 06) were mixed with Leu3A or Leu2A an­
tibodies in an optimal di lution determined in preliminary 
experiments (Leu3A: 6 µg/ml, Leu2A I µg/ml) in phos­
phate-bufTered saline (PBS) containing 5 % fetal calf serum 
(FCS) in a total volume of 50 µI. and incubated for 40 min 
at +4°C. Then the cells were washed twice with cold 
medium as above and mixed with FITC-conjugated sheep 
anti-mouse lgG antibodie\ dilutcd I : I O in PBS with 5 % 
FCS in a total volume of 50 µI and incubated for 40 min at 
+4°C. Then the cells were washed twice with cold 
medium and stored on ice before reading with incident 
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Table I. Pmie111s ll'ith Mycosisfi111goides (MF) 

Cases 1-4 included in earlier study (14) as numbers I, 3. 4 
and 5 

Case Age MF 

no. Sex (y .) Mage 

I (AL) M 75 111 
2 (ALF) F 60 Il 
3 (IR) F 57 Il 

4 (KM) M 74 Il 

5 (SO) M 75 IV 
6(KE) M 75 Il 

7 (GA) F 70 Il 

8 (SM) M 69 Il 
9(MG) F 58 IV 

light specific for FITC fluorescence using a Leitz Onoplan 
microscope. Alternate illumination with conventional light 
was applied and at le�t 200 cells were counted. 

St(l/istica/ analysis 

The statistical method used was Student's 1-tcs1. 

RESULTS 

The total number of peripheral blood lymphocytes 

in patients with MF did not differ from that of 

healthy perserns of the same age and sex (data not 

presented). The percentages oftotal T-lymphocytes 

(rosetting with neuraminidase-treated sheep red 

cells, SRBC) and of various T-cell subsets are 
shown in Table Il. The proportion of Tg cells was 

significantl y higher and the proportion of T-helper 
cells (Leu3A) was significantly lower than that of 

normal controls. The proportions of total T-cells. 

Tm- and T-suppressor cells (Leu2A). on the other 
hand. did not difTer from those of normal donors. 

The spontaneous and PWM-stimulated produc­

tion of lgG and lgM i11 l'itro by mononuclear cells 

from patients and controls. respectively. is set out 

in Table lII. It can be secn t hat significantly smallcr 

lgG and lgM amounts were present in supcmatants 

from mononuclear cells derived from MF patients 

than from those of normal donors. The lg produc­

tion in non-stimulated cuhures was somewhat lower 
in the patient group. 

The SCMC activity of non-fractionated lympho­
cytes in both patients and controls is prescnted in 

Table IV. No significant difference in SCMC activi­

ty. as expressed in percentage of specific \'Cr re­

lease. was found between M F patients and controls. 

However. there was a slightly lower SCMC activity 

in the patient group than in the controls. Similar 
results werc obtained for both Chang cell line and 

K562 cell line and for all the lymphocyte: target cell 
ratios. 

DISCUSSION 

Our previous findings of a higher frequency of T g ­

cells and a normal proportion of Tm-cells in 

Mycosis fungoide� could be confirmed in the pres­

ent study (14). T-suppressor cells as defined by 

monoclonal antibodie� did not differ in proportion 

from controls. whereas the frequency of T-helper 

cells (Leu3A) was lower. The reason for this differ­
ence is not known. It might be so. that the cells with 

these different surface markers do not belong to the 

same populations. or a1 least do not overlap com-

Table II. Percentage of total T cells (TJ. Tg, Tm. Ts and Th cells in M F patients and controls 

Tg= T-cells with Fe-receptors for lgG, Tm T-cells with Fe-receptors for lgM, Ts = T-suppressor cell defined by 
monoclonal antibodies Leu2A, Th= T-helper cell defined by monoclonal antibodies Leu3A 

Case 
MF patients Controls 

no. T Tg Tm Ts Th T Tg Tm Ts Th 

I 76 43 35 20 34 81 28 39 12 54 
2 82 48 51 21 48 81 28 n 22 50 
3 69 47 50 23 41 83 39 59 17 52 
4 88 29 50 52 22 87 23 40 33 47 
5 80 52 37 18 18 78 35 58 17 37 
6 88 30 56 12 51 84 28 50 20 50 

7 73 43 68 13 48 89 34 63 20 56 
8 72 48 40 23 31 87 38 44 17 58 
9 80 37 31 N.D. N.D. 82 22 46 N.D. .D. 

Mean ± S.D. 79±7 42±8** 46± 12 23± 13 37± 12• 84±4 31±6 52± 11 20±6 51±7 

*p<0.02. •• p<0.01.
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Tablc 111. Prod11c1io11 of IgG and lgM in PWM-sti11111lated and non-stimulated cultures o.f 111011on11clear

cells .fro111 M F patients and controls 

Means and S.D. Range within parentheses 

PWM concentration (µ,g/ml) 

3.3 1.0 0 

lgM (ng/ml) 

Patients 82±45 72±48 23± 10 
(9 cases) (24-168) (24-176) ( 10-42) 

Controls 218±45*** 158±59** 30± 18 
(9 cases) ( 132-280) (86--284) (7--08) 

*p<0.025. •• p<0.0025. ***p<0.0005. 

pletely. This would be in agreement with findings of 
Reinherz et al. (13). Alternatively an increase in 
Tg-cells coukl be due to a modification of the Fe-re­
ceptor phenotype without any change in their 
markers as defined by monoclonal antibodies, due 
to some as yet unknown immunological event tak­
ing place in MF patients. It is known for example 
that T-lymphocytes can modify the phenotype un­
der certain in vitro conditions (10, 12). The same 
reasoning can be applied to the observed dissocia­
tion between Tm- and T-helper cells (Leu3A). 

The low in vitro production of immunoglobulins 
by mononuclear cells accords closely with the find­
ing of an increased propo1tion of Tg-cells. as these 
cells have been shown to exert suppressor activity 
in PWM-stimulated Ig synthesis (7. 11). On the 
other hand, the demonstration of a reduced fre­
quency of T-helper cells (Leu3A cells) might also 
explain these results. However, the evidence that 
Tg-cells are implicated in the reduced lg production 
is circumstantial, Tg-cells being only one of several 
different cell types belonging to the suppressor re­
pertoire. which comprises monocytes and other T­
lymphocytes. The normal proportion of T-suppres-

3.3 

lgG (ng/ml) 

137± 125 
(35-455) 
379±281 * 
(135-900) 

1.0 

I 16± I 19 
(35-425) 
334±255* 
( 120-830) 

0 

73±60 
(35-185) 
123± 152 
(35-518) 

sor cells (Leu2A cells) certainly argues against 
these cells being involved in the observed suppres­
sion. However, as mononuclear cells were used in 
this study on lg production, it is not possible to 
state with certainty which cells are implicated and 
whether the phenomenon observed is due to in­
creased suppressor activity or to decreased helper 
activity. 

One possible explanation of the present results 
could be a high degree of heterogeneity of suppres­
sor and helper cells respectively. where changes in 
the proportion or activation of one subset can. 
through direct or feedback action, cause increased 
suppressive or decreased helper activity in connec­
tion with Ig production in vit ro.

MF is considered to be a cutaneous T-cell lym­
phoma (2). Recently abnormalities o f  T-cell sub­
populations have been reported in this disease and 
in the Sezary syndrome which is regarded as a 
leukemic form of MF. However, these reports are 
rather contlicting (I. 2, 7. 9, 14). Broder et al. ( l) 
reported in the Sezary syndrome that the malignant 
cell is a helper cell. Hopper et al. (9), on the other 
hand, demonstrated in the same disease that the 

Table IV. SCMC of non-fractiona1ed lymphocytes in MF patients and normal controls

Means ± S.D. of specilic isotope release (%). Number of patients within parentheses 

Target cells 

Chang K562 

Effector: Target cell ratio ... 100: I 50: I 25: I 100: I 50: I 25: I 

Patients (8) 17±9 10±8 6±5 47± 17 39±21 21± 12 
Controls (8) 23±11 15±8 8±5 53±15 44±23 30±20 

Differcnces between mean values of patients and controls were statistically non-significant. 
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T-cells '!xert a suppressive activity. Finally. accord­

ing lo Gupta et al. (7) there exists a heterogeneity of

the distribution of T-lyrnphocyte subsets in this dis­

ease. Our results differ sornewhat from those of 
Gupta et al. (7) and Broder et al. ( 11). as all our

patients had increased frequency of Tg-cells and the 
rnean proponion of T-helpercells (Leu3A) was low.

It is possible however that in MF helper cells mi­

grate to the skin. which could cause a decrease of 

these cells in the peripheral blood. lf this theory

were correct it would explain the apparently con­
tlicting reports discussed above.

It is generally accepted that Tg cells rnediate 

SCMC (8). However, there was no higher SCMC. 

as could be expected in MF patients. This fäet rnay 
be attributed to several different reasons. Tg-cells 

exert both suppressor and cytotoxic activity. It is 

conceivable that these cells belong to two different 
fractions and it is possible that only the suppressor 

fraction is increased in MF. Another possibility 
would be some kind of defect in the cytotoxic ac­

t ivity of Tg-cells. Finally. the failing increase in the 
cytotoxicity rnight be due to a relative shortage of 
T-helper cells.

It is not known at present in what way the above

discussed disorders of irnmunological reactivity af­

fect ihe pathogenesis of MF. It can be suggested. 

however. that MF patients display sorne degrec of 
irnmunosuppression. at least as rneasured by in 1·i­
tro activity. 
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