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Absrracl. The inOammatory mononuclear cell infiltrates 
observed in lesional skin from patients with discoid lu­
pus erythematosus (DLE). sarcoidosis. and secondary 
syphilis have been characterized in si111. lmmunological 
markers (human T lymphocyte antigens and receptors for 
sheep erythrocytes. C3b. C3d and Fc-y) were studied by 
using immunonuorescence tests with ·1gG F (ab'), prep­
aration of anti-T lymphocyte serum. hemadsorption with 
tissue sections, and tests with soluble immune complexes 
of peroxidase. 

In DLE. T lymphocytes were the dominant cell type. In 
sarcoidosis. the epithelioid cells. including giant cells. had 
markers similar to macrophages. The lymphohistiocytic 
cells consisted mainly of macrophages. some T lympho­
cytes and a few B lymphocytes. In secondary syphilis 
(condylomata lata), macrophages and T lymphocytes 
were the dominant cell types. and relatively few B lympho­
cytes were detected. 

Key 11·ords: Discoid lupus erythematosus; Sarcoidosis: 
Secondary syphilis; Skin sections; Mononu­
clear cells; lmmunological markers 

In recent years progress has been made in develop­

ing immunological techniques for the in siru study 
of inflammatory mononuclear cells observed in skin 
diseases. T lymphocytes can be demonstrated by 
their capacity lo bind sheep erythrocytes (E) 
treated with 2-aminoethylisothiouronium bromide 

hydrobromide (AET), (E,\f;r), using a closed 

chamber technique (4, 5). and by spec ific human T 

lymphocyte antigens (HTLA) (7, 24). 8 lympho­
cytes possess receptors for the complement (C) 
components C3b and C3d (2, 20), while mac­

rophages have receptors for C3b only (20, 25). 

These C3 receptors can be demonstrated by using E 
sensitized with rabbit antibody (A) oflgM dass and 
coated with either C3b (IgMEAC3b) or C3d (lg­
MEAC3d) (4, 5, 16). B lymphocytes and mac­
rophages also have receptors for the Fe portion of 

the lgG molecule ( FcR) (I, 10). FcR can be dem-
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onstrated either by E sensi1ize<l with various 
amounts of rabbit lgG antibody (lgGEA) (4). or by 
soluble complexes of horseradish peroxidase (HRP) 

and rabbit lgG antibody ro HRP ( 15) (Table I). 
We have studied the mononuclear cell infiltrates 

in cryostat sections of lesional skin from patients 
with etiologically and clinically differing der­

matoses. The results obtained with the different 
methods were compared and evaluated. 

MATERIALS AND METHODS 

Pa1ie111s 

Six patients with chronic discoid lupus erythematosus 
(DLE), 3 patients with chronic cutaneous sarcoidosis and 
I patient with secondary syphilis (condylomata lata) were 
studied. Routine histology confirmed the clinical diag­
noses of DLE and sarcoidosis. In addition, there were 
typical direct immunonuorescence findings, with granular 
deposits of IgG and C3 in the basal membrane zone, in 
sections of lesions from the patients with DLE. The 
tuberculin skin test was negative in all patients with sar­
coidosis. Two of the patients showed involvement of sar­
coidosis also in lungs and lymph nodes. Treponema pal­
lidum was identified in serous exudates from condylomata 
lata by dark-field examination in the patient with secon­
dary syphilis. 

Tiss11es 

Elliptical skin biopsies. approximately 5X 15 mm in diame­
ter, were taken from lesions and uninvolved skin of all 
patients. The specimens were quick-frozen and sectioned 
(4-6 /Lm) as described elsewhere (5). Sections from all 
frozen specimens were stained with hematoxylin and 
eosin. Serial cryostat sections were examined for com­
parison of the density of the cell infiltrates and positivity 
of the reactions. 

Specimens of normal spleen. kidney. and thymus were 
obtained from the Departmenl of Surgery. 

Ery1hrocy1es 

Erythrocytes were handled as described previously (5). 
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Table I. ldent(ficarion af 11101101111clear cells in rissue sectio11.1· bv 11si11g l'{1rio11s i11111111110/ogical markers 

Cell 

T lymphocyte 

B lymphocyte, macrophage 
B lymphocyte 
B lymphocyte, macrophage 

Marker 

E receptor 
HTLA" 
C3b receptor 
C3d receptor 
Fc-y receptor 

lndicator system 

E.,ET 3 

Anti-T lymphocyte serum 
IgMEAC3b' 
[gMEAC)dd 
lgGEA" 
Soluble immune complexcs 

" EAET = sheep erythrocytes treated with AET. 
• HTLA = human T lymphocyte antigen.
' lgMEAC3b = sheep erythrocytes sensitized with lgM antibody and C3b.
d lgMEAC3J = lgMEAC3b treated with C3d inactivator. 
' lgGEA = sheep erythrocytes sensitized with varying amounrs of lgG antibodies. expressed in agglutinating units. 

Sera 

Fresh normal human serum from blood donors was used 
as the source of C. lnactivated serum (56°C for 30 min) 
absorbed with sheep erythrocytes (E) was used as C3b 
inactivator reagent (22). 

Antiserum to E was raised by immunizing rabbits. The 
rabbits were bled at various intervals after immunization 
to obtain samples containing lgM and JgG antibodies. 

Anti-human T lymphocyte serum was raised by im­
munizing rabbits with human thymocytes ( 17). 

Rabbit antiserum to HRP (type IV. Sigma, St. Louis. 
Mo .. USA) was raised as described previously (15). 

lmm11noglob11/in preparatio11.,· 

Preparations of rabbit lgG and lgM antibodies to E were 
obtained by gel filtration on Sephadex G 200 equilibrated 
with phosphate-buffered saline, pH 7.2 (PBS). The 
agglutinating activity of the JgG and lgM fractions against 
E was examined before and after treatment with mercap­
toethanol to destroy the lgM. 

Fluorescein isothiocyanate (FlTC)-conjugated porcine 
antibodies to rabbit immunoglobulins were purchased 
from DAKO-immunoglobulins a/s. Denmark (code no. F 
2 190, molar F/P ratio 2.3) as also were FITC-conjugated 
rabbit antibodies to human JgG (code no. F I 090, molar 
F/P ratio 2.3). 

IgG antibody to HRP was purified from the rabbit 
anti-HRP serum on HRP-coupled Sepharose 4 B (Phar­
macia, Uppsala, Sweden) activated with cyanogen 
bromide as described elsewhere ( 15). Rabbit F(ab'), was 
prepared as described by Stewart et al. (26). 

IgG f(ab'), preparation of the anti-human T lymphocyte 
serum was obtained and rendered specific as described 
recently (17). 

The protein concentrations of the preparations were 
calculated assuming Ep 280 nm = 14.6. The prepara­
tions were filtered thro�gh a sterile 0.45 1,tm Millipore 
filter before use. 

lnunutte c:o,nplexes 

lmmune complexes were prepared by adding dilutions of 
the antibody or the preparation of F(ab'), fragments to 
HRP to equal amounts of four-fold dilutions of HRP from 
I mg/ml in PBS. The mixtures were incubated for 2 hours 
at room temperature before use. Jn tests with tissue sec-
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tions. complexes prepared al slight antigen excess were 
used ( 15). 

lndicaror cells 

E-'n was prepared according to the proccdurc dcscribed 
by Kaplan & Clark ( 14). The EAET was used as a 1 'it 
suspension in PBS conlaining 25% fetal bovine serum. 
stored at 4°C and used within 5 days. 

lgMEAC3b and lgMEAC3d indicator cells were pre­
pared as described elsewhere (5). Briefly, E were sen­
sitized with ½ agglutinating unit of rabbit lgG antibody 
(lgMEA), washed and made up to a I l3f suspension in 
barbital (Veronal)-buffered saline, pH 7 .2, conta ining 0.15 
mM CaCI,, 0.5 mM MgCI, and 0.01 % gelatin (GVB). One 
agglutinating unit is defined as the amount of the highest 
dilution of antiserum which agglutinates an equal amount 
of a I% suspension of E. Equal volumes of 2 % lgMEA 
and zymosan-treated C diluted I: 8 in GVB were mixed, 
incubated for 10 min at 37°(. washed and made up to a I CX: 
suspension in GVB (lgMEAC3b). One ml ofa I% suspen­
sion of lgMEAC3b in GVB was mixed with 2 ml of C3b 
inactivator reagent. washed, incubated al 37°( for 2-4 
hours. washed and finally made up to a I% suspension in 
GVB (lgMEAC3d). 

lgGEA were prepared as described previously (4). and 
used as a I% suspension in PBS containing 2 % NaCI. E 
was also sensitized similarly with preparation of F (ab'), 
fragments of IgG anti-E. 

Hemadsorption ll'ith tiss11e sections 

The indicator cells were applied to the tissue sections by 
using a closed chamber technique as described by T0nder 
et al. (29). In tests with EAn the sections were incubated 
with the indicator cells overnigh1 at 4°C before the slides 
were turned over and read microscopically while still cold. 
In other tests the sections were incubated with the indi­
cator cells at room temperature for 20 min. In strongly 
positive reactions (3+) the reacting tissue was covered by 
erythrocytes in a tight monolayer. and in moderately posi­
tive reac1ions (2+), partially covered. In weakly positive 
reac1ions (I+), only scattered adhering indicator cells 
were observed. When no erythrocytes attached to the 
tissue. the reaction was termed negative(-). 

The preparations were fixed and stained as described 
previously (5). 
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Table Il. Rern/1.1 obrai11ed 11·irh differt'lll i11dica1<>r cells, a11ri-T ly111p/10cyte semm and complexes of 

permidase, re11ecl wirh .1ectio11s of /esio11a/ 1kin from patients with discoid LE, rnrcoidosis and secondar_,, 

syphilis 
Percentage of celb �tained: > 70 'k a 3+, 30-70 'K = 2+. <30?f = I+. No reaction = -

I ndicator �ystems 

Patient� 

Discoid LE 
J. L. u
I. s.
N. H. 
T.O. 
S. B. 
8. A. 

Sarcoidosis 
J. K. 
P. 
J. L.

Secondary syphili, 
P. G. F. 

3 ... •
3+ 
3+ 
2+ 
2+ 
2+ 

I+ 
I+ 
2+ 

2 ... 

" The initials of the patient�. 

Anti-T 
�erum lgMEAC3b 

3+' 2+ 
3+ I+ 
3+ 2+ 
3+ 2+ 
3+ I+ 
3+ I+ 

2+ 3+ 
I+ 3+ 
2+ 3+ 

3+ 3+ 

JgMEAC3d 

I+ 

I+ 

I+ 
I+ 
I+ 

I+ 

lgGEA 

I agg. 

3+ 
2+ 
2+ 
2+ 
I+ 
I+ 

3+ 
3+ 
3 ... 

2+ 

½ agg. 

I+ 
I+ 
I+ 
I-"-

2+ 
2+ 
2+ 

I+ 

Complexes of 
peroxidase 

I+' 

I+ 
I+ 
I+ 
I+ 
I+ 

3+ 
3+ 
3+ 

I+ 

b See Materials and Methods for explanation of grading of reaction with indicator cells. 
r Grad mg of reaction with anti-T lymphocytc serum and immune complexes of peroxidase. 

Bi11di11R u.f HRP-a11ri-HRP immrme rnmp/exes 

Cryostat section� were incubated with the immune com­
plexe, in a moist chamber at room temperaturc for 30 min 
and washed in PBS. The peroxidase activity was revealed 
by incubating the �ection� in Graham & Kamovsky's sol­
ution ( 13). Some �ection, were then incubated "ith I "l 
0s01 for 30 sec at room temperature. All of the sections 
were washed in PBS, stained with hematoxylin and 
mounted in Depcx mounting medium before microscopy 
reading. 

Demo11�rra1io11 of T l_\'/nplwcy1es 
1<·i1/r allli-T lymplwcyte serum 

Cryostat sections were washed for 30 min in PBS, and 
then incubated with the lgG F(ab'l, preparation ( 10 mg/ml) 
diluted I : 4 in PBS for 30 min in a moist chamber at room 
temperature. The sections were washed for 30 min in PBS 
in beaker<, with gentle agitation. incubated for another 30 
min at room temperature INith FITC-conjugated porcine 
anti-rabbit lg diluted I : 20 in PBS and washed for 30 min. 
The sections were mounted in PBS-glycerol and 
examined in a Leitl Orthoplan microscope with an Osram 
HB0-200 mercury lamp. 

Demo11srrario11 of l>:G bo,md i11 ,·il-o 

Cryostat sections were wa,hed al 4°C in PBS for 2 hours 
beforc incubation with FITC-conjugated rabbit antiserum 
to human JgG diluted I : 32. The �ections were then 
washed for 30 min. mounted and examined as described 
above. 

Control.1 

The reactivity of EArr and the lgGEA was tested with 
tissue sections of specimens from normal human splcen 
(5, 12). The lgMEAC3b and lgMEAC3d were tested with 
tissue sections of specimens from both spleen and kidney. 
The lgMEAC3b adhere within both the white and red pulp 
of spleen, while the lgMEAC3d adhere to the white pulp 
areas only (12). Glomeruli in human renal tissue have re­
ceptors for C3b only (16). lmmune adherence tests with 
human O Rh-ncgativc crythrocyte� �crved as an additional 
control of reactivity of lgMEAC indicator cells. lg­
MEAC3b induce immune adherence of primate erythro­
cyte�. while lgMEAC3d do not (20. 23). E sensitized with 
F(ab'>, fragments. lgMEA and lgMEA incubated with 
zymosan-treatcd human serum did not adhcre 10 any of 
the sections. 

Complexes of rabbit lgG anti-HRP and HRP "'ere 
bound strongly to the same areas of human ;pleen sec­
tions as were lgGEA. Complexes containing F(ab'h frag­
ments of IgG anti-HRP or HRP solution did not stain the 
cell membranes in any of the infiltrates. However. ;ome 
cells were stained whcn ;,ections were incubated with 
Graham & Kamovsky's solution alone. Thcy may repre­
sent macrophages. indicating ;trong endogenous 
peroxidase activity. These cells could be easily identified 
as the staining was very dark and localized 10 the whole 
cytoplasm. 

The lgG F(ab")2 preparation of rabbit anti-human T 
lymphocyte serum stained thymocytes in sections of 
thymus and lymphocytcs in the periarteriolar areas in 
sections of spleen ( 17). Sections incubated with PBS and 
FITC-labelled porcine anti-rabbit lg serum were not 
stained. 
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Fii<. I. Skin section of DLE lesion (patient J. L.) showing 
a dense dermal mononuclear cell infiltrate. H & E. x60. 

Fi,:. 2. DLE. Section of same le,ion as in Fig. I. showing 
massive adherence of EAn mostly a, single cells. but 
many rosettes (arro11S) are abo seen (unfixed and un­
stained preparation. x 1()0). 

Fix. J. Same preparation as in Fig. 2 after fixation and 
,taining with diaminobenzidine and H & E. x 100. 
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RESULTS 

The results obtained in tests with sections of lesion­

al skin from all patients examined are presented in 

Table Il. The quantity of indicator celb that at­

tached to the ti\sue sections varied according to the 

density of the dcrmal cell infiltratcs in each der­

matose:,. 1o reaction was observed in corrcspond­

ing areas of dermis in uninvolved skin. 

De111011Jtratio11 of E receptors and HTLA 

The strongest reactions with EM 1 were obtained 

with lesional skin from patients with DLE. The 

indicator cells almost completely covered the infil­

trates. part ly forming rosette-like figures ( Figs. 1-3). 

Similarly. the strongest reactions obtained in te�ts 

with lgG F(ab·h preparation� of anti-T lymphocytc 

serum were rccorded in sections of DLE skin lc­

sions (Table Il). The staining with the preparation 

of anti-T lymphocyte serum was sharply delineated 

and localized to most of the cell membranes in the 

infiltrates <Fig. 4). Accordingly, the results obtaincd 



Fi11 4 a-b. Skin section of same DLE lesion a5 m Fig�. 
1-3. showing resull of immunofluorescence test with lgG 
F(ab")2 preparation of anti-T lymphocyte serum. Most of 
1he inflammatory cell� are labelled (Fig. 4a. x 100: Fig. 
4h. X400). 

Fi11. 5. Skin section of sarcoid lesion (patient J. K.) with 
large islands of epithelioid and giant cells surrounded by a 

Mo1101111clear cell infiltrates 375 

moderate admixture of lymphohi\tiocytic cells. H & E. 
X 100. 

Fig. 6. Skin seclion of�arcoid le�ion (patient P. N.) show­

ing staining with anti-T lymphocyte serum. Stained T 
lymphocytes (arro11·.1) are few and are located mainly in 
the periphery of a granuloma (G). Epidermis ( E) is seen in 
1he upper right part of the figure. x355. 
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Fig. 7. Sarcoidosis. Section of same lesion as in Fig. 5. 
showing massive adherence of lgMEAC3b corresponding 
to the granulomas. Unfixed and unstained preparation, 
X]OO.

Fig. 8. Section of sarcoid skin granuloma (patient P. N.) 
showing adherence of IgMEAC3b. lndicator cells adhere 
along cell membrane of a giant cell (arrows). Dia­
minobenzidine and H & E. x250. 

with both tests indicate that most dermal intlam­

matory cells in DLE are T lymphocytes. 

Weaker reactions were obtained in experiments 

with lesional skin from the patient with secondary 

syphilis. Both hemadsorption with EAET and the 

staining with preparation of anti-T lymphocyte 

serum were recorded as moderately positive. indi-
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Fig. 9. Section of condyloma latum (patient P. G. F.). 
Dense infiltration of mononuclear cells in the dermis. H & 
E. x 100.

Fig. /0. Condyloma latum. Section of same lesion as in 
Fig. 9. �howing adherence of lgMEAC3b. Diamino­
benzidine and H & E. x 100. 

cating the presence of T lymphocytes. though not 

so numerous as found in DLE. 

The weakest reactions of E,.ET were obtained in 

tests with sarcoid skin lesions (Figs. 5, 6). where the 

indicator cells adhered mainly between and in the 

periphery of the granulomas. Corresponding results 

were obtained by using the preparation of anti-T 



lymphocyte serum. Most of cells in the granulomas 

were unstained. There was no staining of the giant 

cells. 

De,11011s1ra1i,111 of CJ receptors 

The strongest adherence of 1gMEAC3b was ob­
tained with scctions from sarcoid skin lesions. The 
indicator cells adhered to lymphohistiocytic and 

epithelioid cells in the granulomas and along the cell 

membranes of giant cells (Figs. 7. 8). Few Ig­
MEAC3d indicator cells adhered to the lesions. The 
findings suggest that the epithelioid cells are de­
rived from macrophages. 

The histology showed that the dennal cell infil­
trates in lesions of secondary syphilis consisted 

mainly of mononuclear cells including many plasma 
cells. 1gMEAC3b indicator cells covered thc whole 
infil!rates (3+ reaction) (Figs. 9,10). Few Ig­
MEAC3d indicator cells adhered to the sections 
(I+ reaction), indicating that most of the inflam­

matory cells are macrophages. [n lesions of DLE 
the lgMEAC3b test gave moderately positive reac­
tions in sections from 2 patients and weakly positive 
in the other 3. Only a few 1gMEAC3d indicator cells 
adhcred. The results are consistent with the pres­
ertce of some macrophages and very few B lym­
phocytes. 

De111011stratio11 ,�( FcR 

The results of the IgGEA test are dependent on the 
amount of A used for the sensitization of E. i.e. 
stronger sensitization results in stronger rcactions. 
E sensitized with I and with ½ agglutinating unit 
was used, as these indicator cells gave 3+ and 2+ 
reactions respectively with sections of spleen. 

Strongest adsorption of IgGEA was recorded in 
tests with sections of lesional skin from patients 
with sarcoidosis ( Table Il). The strongest reactions 

were located in the granulomas. Similar results 

were obtained by using soluble complexes of 
peroxidase. Nearly all the epithelioid cells, includ­

ing giant cells, were stained (Fig. 11). The findings 

substantiate the concept that these cells have recep­
tors similar to macrophages. 

In sections of lesions of both DLE and secondary 
syphilis relatively few mononuclear cells were 
stained with complexes of peroxidase. In sections 
of the same lesions, IgGEA adhered sparsely. with 
only I+ reaction using ½ agglutinating unit of A. As 

regards DLE lesions, these findings are in agree­
ment with the results of the C3 receptor tests, indi-
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Fig. I I. Sarcoid skin granuioma. Section of same lesion as 
in Fig. 6. Result of incubation with complexes of HRP­
anti-HRP. Bound HRP revealed with diaminobenzidine 
and OsO, is seen along the cell membranes of most cells. 
Unstained. X355.

cating a relatively low proportion of macrophages 
and very few B lymphocytes. As the secondary 
syphilitic lesions contained numerous macrophages 
(results of C3 receptor tests), the low FcR activity 
revealed by tests with lgGEA and complexes of 
peroxidase suggests partial in 1'ivo blocking of FcR. 

Demonstration of /gG bound in l'i 1 ·0 

After incubation with anti-human IgG, many of the 

cells in the infiltrates of secondary syphilis revealed 

a rim-like nuorescence. This may indicate both lgG 
bound to FcR and IgG as surface marker on B 
lymphocytes (2). Cytoplasmic fluorescence in sorne 
cells indicating IgG-positive plasma cells was also 
seen. 

DISCUSSION 

The results showed that tests using EAET hemad­
sorption and lgG F(ab'), preparation of anti-T lym-
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phocyte serum to demonstrate T lymphocytes in 

siru gave reproducible and comparable results. We 
found that E,\ET using a closed chamber was the 
most convenient and simple methocl. Although both 
methocls have to be considered as semi-quantita­
tive the use of a preparation of anti-T lymphocyte 

serum gave the most pinpointing rcactions and this 
was best suited for quantifying T lymphocytes. 
However. the use of anti-T lymphocyte serum is 
more complicated and time-consuming. The speci­
ficity of the antiserum prepared has to be carefully 
ascertained. The use of lgG F(ab')2 preparation of 

anti-T lymphocyte serum excludes possible binding 
to Fe R present in the tissue. 

Comparable results were obtained with lgGEA 
hemadsorption and with immune complexes of 
HRP-anti-HRP to demonstrate FcR-positive cells 
in tissue sections. ln order to quantify FcR-positive 
cells in si111. the use of complexes of HRP-anti­
HRP was best. This method which makes possible a 
precise localization of FcR in tissue, has not previ­
ously been applied to skin sections. It is simple. 
sensitive, reproducible. easy to perform and the 
stained sections can be preserved. The granular 
brown reaction product is detectable by conven­

tional microscopy. We used osmification to enhancc 
the contrast for microphotography. but otherwise 
omitted this procedure because it tends to destroy 
morphological details of the tissue in cryostat sec­
tions. For satisfactory staining it was importanl to 
use thin sections (4-6µ,m) and only slight hematoxy­
lin staining. 

On comparing the results of the different tests. 
we concluded that 70---80 % of the mononuclear cells 
in the DLE skin lesions examined were T lympho­
cytes. The results are in agreement with recent 

findings of others using anti-T lymphocyte serum 
(8. 24). The proportion of B lymphocytes deter­
mined by results of t.he IgMEAC3d test does not 
seem to exceed 5-10% in any of the DLE lesions 
studied. 

ln sections of sarcoid skin lesions. the epithelioi<l 
cells of the granulomas including giant cells had 
markers similar to macrophages. This is in line with 
results previously obtained using histochemical 
staining ( 18) or. more recently. using indicator cells 
OgGEA. lgMEAC) and tissue sections with an 
·open' hemadsorption technique (27). Ridley et al.
(21) reported that epithelioid cells in sarcoidosis
lose the FcR. and Turk (28) advocated that this is
characteristic for epithelioid cells. Lack of FcR on
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B lymphocytes has also been reported (9. 11 ). Com­
pared with our results lhis discrepancy may be 
explained by differences in the sensitivity of the 
techniques used. When using the closed chamber 
technique, unbound cells detach from the tissue 
sections by gravity alone. T0nder et al. (30) showed 
that this technique gave considerably stronger reac­
tions with lymphoid organs and tumour tissue than 
tests with an 'open· techniquc where indicator 
cells are washed offin PBS. In the present study the 
cells in the granulomas were so close together that it 
was difficult by light microscopy to determine the 
exact localization of the granular reaction product 
obtained in tests wilh complexes of HRP-anti­
HRP. lntercellular location of FcR has been <lem­

onstrated in mononuclear cell infiltrates in malig­
nant tissue (31 ). To further elucidate this possibility 
in sarcoid skin lesions, electronmicroscopy studies 

are in progress. 
The present results indicate that cells of mac­

rophage origin comprise the bulk of the cells in thc 
sarcoid granulomas. There are fewer T lympho­
cytes and very few B lymphocytes. Most T lym­
phocytes were detected corresponding to the lym­
phohistiocytic cells surrounding the epithelioid is­

land. This tallies with a recent report of Chu el al. 

(8) who used anti-T lymphocyte serum for lhe in

si111 demonstration of T lymphocytes. On the other
hand. Schmitt et al. (24). using the same method.
demonstrated a predominant T lymphocyte popula­
tion in the cutaneous lesions of sarcoidosis. in linc
with the results obtained by Alario et al. (3) charac­
terizing mononuclear cells liberated from the
granulomas. However. the latter authors suggested
that the high percentage of T lymphocytes (84%)
could be due to loss of adherent cells by the I iberat­

ing process.

ln skin sections of secondary syphilitic lesions 

(condylomata lata), macrophages and T lympho­

cytes were the dominant mononuclear cells. At least 
50 o/c of the cells appear to be macrophages and 40 % 
T lymphocytes. The proportion ofB lymphocytes is 
estimated to 5-IOo/r as result of the IgMEAC3d test. 
The number of cells showing membrane-associated 
lgG was significiantly higher than the number of 
cells bearing receptor for C3d. The low FcR activi­
ty. together with this demonstration of lgG, indi­
cated blocking of FcR by i11 Fil•o bound lgG. Un­
fortunately. shortage of tissue hampered further 
studies by elution of lgG from the sections to obtain 
stronger FcR reactions in order to substantiate this 



assumption. To our knowledge. characterization of 
mononuclear cells in situ in skin or mucosal lesions 

of syphilis has not been performed previously. Pre­
viously studies havc indicated that cellular immuni­
ty is of little importance or may even be depressed in 
early syphilitic infection (6, 19). The dominance of 
macrophages and T lymphocytes in the infiltratcs. 
however. may suggest 'hat cell-mediated immune 
response is of importance in the host-parasite in­
teraction at this stage of t.he infectious process. 

The heterogeneity of mononuclear cells as judged 
by surface markers. make� it important to use dif­
ferent methods when characterizing the cells. We 
have w;ed various markers and different methods, 
thereby increasing the reliability of the i11 siTU

characterization and quantitation of mononuclear 
cells. Two different methods were specific for the 
detection of T lymphocytes and two for FcR. The 
only test specific for 8 lymphocytes was the lg­
MEAC3d test. We have examined several der­
matoses by using lgMEAC3d and constantly find a 
low proportion of 8 lymphocytes in dermal inflam­
matory infiltrates (4. 5). We suggest that T lympho­
cytes are the dominant lymphocytes in all intlam­
matory infilrrates in the skin. while B lymphocytes 
are probably present in low numbers only. 
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