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Immunoglobulin-bearing polymorphonuclear
leucocytes in primary syphilis
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SUMMARY Non-specific defence mechanisms are thought to be ineffective in eliminating
Treponema pallidum after infection in the early stages, but studies aimed at the elucidation of this
phenomenon are few.

In this study, the number of IgG-bearing polymorphonuclear leucocytes in patients with
primary syphilis was increased; this is most probably a normal phenomenon of infection.

Introduction Patients and methods

The non-specific defence mechanisms are generally
thought to be ineffective in eliminating Treponema
pallidum after infection has been established. The
combined efforts of polymorphonuclear leucocytes,
mononuclear macrophages, and non-specific
humoral factors are unable to neutralise the invading
micro-organisms in the early stages of syphilis.
Studies of polymorphonuclear leucocytes (PMNL) in
syphilis are few. Histologically, PMNL are seen in
the initial stage of primary syphilis, accumulating in
the perilymphatic spaces, since later they are replaced
by lymphocytes and plasma cells. '

Recently the elimination of treponemes by
phagocytes after 7-8 hours of penicillin therapy could
be demonstrated in early syphilitic lesions in humans
using the electron microscope.2 In another study,
syphilitic infection of rabbits was found to be
significantly associated with increased metabolic
activity of phagocytes as detected with the nitroblue
tetrazolium test.3

In this study, the number of immunoglobulin-
bearing PMNL, isolated from peripheral blood, in a
group of patients with primary syphilis was deter-
mined. Variations in the percentages of different Ig
classes present on the membrane of circulating
PMNL have previously been found in diseases such
as allergic contact dermatitis and psoriasis.4
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STUDY POPULATION
The patients in this study were referred by the out-
patient department of our hospital. A total of seven
patients, all with primary syphilis, were studied. This
group of patients was the same as that described in
two previous papers on the percentages of B and T
lymphoid cells in these patients.5 6 All the patients
were male; five were untreated at the time of
investigation whereas two were treated for less than
one week (patients 9 and 12). The time interval from
date of infection to time of investigation varied from
4-12 weeks.

HEALTHY CONTROLS
Ten healthy staff members served as controls for the
quantitative determination of immunoglobulin-
bearing PMNL. All were male and of the same age
group as the patients studied.

ISOLATION OF POLYMORPHONUCLEAR
LEUCOCYTES
Separation of PMNL was carried out according to
the method of Boyum7 with some minor modifica-
tions as described below. Fifty millilitres of
peripheral blood were collected aseptically in
Erlenmayer bats and defibrinated by shaking for 10
minutes with 50 glass beads; to this, 20 ml of
phosphate-buffered saline (PBS) was added. This
suspension was layered on top of 40 ml Isopaque-
Dextran* for 45 minutes; the red cells are clumped at
*Ten parts Isopaque solution mixed with 24 parts of 6%7o Dextran
(Pharmacia, Uppsala, Sweden).
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the interface and sedimented at the bottom of the
tube in 1 x g gravity field.
The plasma layer was aspirated and washed once in

PBS for five minutes at 200 x g. The centrifuged cells
were resuspended in 80 ml PBS and layered on
Isopaque-Ficoll mixture. The latter suspension was
centrifuged at 400 x g for 20 minutes. The bottom of
the tube contained the polymorphonuclear
leucocytes.

IN-VITRO IMMUNOFLUORESCENCE STUDIES OF
PMNL
After the isolated PMNL had been washed three
times in PBS at 200 x g for five minutes, the relative
percentages of IgG-, IgA-, IgM-, IgD-, and IgE-
bearing PMNL were determined by immuno-
fluorescence as described before.6

PERIPHERAL BLOOD COUNTS
Total peripheral leucocyte counts and their differ-
entiation were estimated to relate percentage figures
to the absolute numbers of PMNL.

STATISTICAL METHOD
The non-parametric Wilcoxon's test8 with the usual
correction for ties, and the normal approximation to
obtain the P value, was used for statistical analysis of
the numbers of immunoglobulin-bearing PMNL in
patients with primary syphilis and in healthy
controls.

MATERIALS
The materials used in this study were the same as
those used in a previous study on lymphoid cells.6

Results

The results of the determination of percentages of
immunoglobulin-bearing polymorphonuclear
leucocytes for each of the five subclasses of
immunoglobulins in patients and controls are given
in the table. Absolute numbers of PMNL in the
patients with primary syphilis were normal (mean
4-41 x 109/1; range I 39-8 38 x 109/1) and
statistical analysis was performed on percentage
figures. The exact values of standardised W and two-
sided tail probability, resulting from applying
Wilcoxon's test to the obtained percentages, are also
given in the table.

Although the number of patients studied was
small, the percentage of IgG-bearing PMNL was
significantly increased in the patients with primary
syphilis (P=0-0032). Furthermore, the number of
IgE-bearing PMNL were significantly decreased in
patients with primary syphilis (P=0-0206) as were
the number of IgD-bearing PMNL (p= 0-0140).

TABLE Percentages of immunoglobulin-bearing poly-
morphonuclear leucocytes in seven patients and 10 controls

Immunoglobulin-bearing PMNL (%)

IgG IgA IgM IgD IgE

Patient No
5 5 2 10 1 1
6 15 5 7 5 2
7 3 0 4 2 1
8 11 4 14 2 3
9 11 5 9 3 3

11 5 0 2 0 0
12 4 3 8 0 0

Range 3-15 0-5 2-14 0-5 0- 3
Median 5 3 8 2 1

Control No
1 1h0 2-0 4-0 2-0 1h0
2 1 5 5-0 4 0 75 4 0
3 1hS 3-0 7 5 6-0 7-0
4 1 5 0 5 7-3 3-0 1-5
5 1.0 1-3 6-0 5 6 6-3
6 2-4 3-8 7-8 65 3 0
7 30 2-6 75 93 10-2
8 6-0 7-0 9 0 7-0 8-0
9 050S 5 2-0 2-0 3-0
10 050S 5 2-5 2-5 2-5

Range 05-6 005-7 0 2 0-9 0 2-0-9-3 1-0-10 2
Median 19 2-6 58 51 4-8

Wilcoxon's
test 2-9930 0-0983 1-1761 -2-5070 -213640

Probability 0 0032 0 9608 0-2597 0 0140 0 0206

Discussion

In this study, data are presented which suggest altera-
tions in surface immunoglobulins of PMNL as a
result of infection with T pallidum. The increased
number of IgG-bearing PMNL in some but not all
patients with primary syphilis may indicate
adherence of immune complexes consisting of
treponemal antigens and antitreponemal IgG, these
complexes being bound by way of C3b and Fc
receptors to the membrane of circulating PMNL.9
Phagocytosis and intracellular processing of
treponemal constituents must have taken place since
humoral responses were generally present in the
patients studied.

Interpretation of the decreased number of IgD-
and IgE-bearing PMNL is difficult and its signifi-
cance too low to allow conclusions to be drawn.
Increased numbers of IgG-bearing PMNL do not
seem to be disease-specific but seem to be the result
of IgG-production as a humoral response to
infection. In this study, no data on the
ineffectiveness of non-specific defence mechanisms
in syphilis are given but the results may indicate the
normal processing of immune complexes in primary
syphilis. Further studies to elucidate the origin of
ineffective non-specific defence mechanisms in
syphilis are needed.
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