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Two groups were distinguished among patients with autoimmune neutropenia with manifest
antigranulocytic antibodies. One group consisted of patients whose sera reacted with all
forms of leukocytes (granulocytes, monocytes, T and B lymphocytes), like CD45 mono-
clonal antibodies. Sera of patients from the other group reacted only with polymorpho-
nuclear leukocytes and monocytes, similarly as CD13 monoclonal antibodies. Immuno-
logically distinguished types of neutropenia were characterized by a typical chronic or acute

clinical course.
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Immune neutropenias are little studied serious dis-
eases. Antineutrophilic antibodies detected in patients
with neutropenia have not been characterized in
sufficient detail [4,5,10]. Recent studies with mono-
clonal antibodies (Table 1) open a novel approach
to the investigation of the disease [1].

MATERIALS AND METHODS

Sera of 15 patients with immune neutropenia aged
1-61 years were examined. Clinically the disease was
characterized by acute or chronic neutropenia with
or without concomitant bacterial or viral infections
or local inflammations. Sera of all patients contained
granulocytotoxic antibodies. In the majority of sera
these antibodies were detected in titers 1:16-1:128.
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In three patients the titer of antibodies was no higher
than 1:8.

Complement-dependent cytotoxic test was the
principal method of investigation [8,10]. Serum (1
ul) was pipetted into 60-well plates under Vaseline
oil, an equal volume of suspension with cell con-
centration of 3000-4000 cells/mm? was added, and
the mixture was incubated for 1 h with polymorpho-
nuclear leukocytes and monocytes at 4°C and with
B and T lymphocytes at 18°C. Then 5 ul comple-
ment (fresh or lyophilized rabbit serum) was added
into each well.

The plates were incubated for 1.5 h at ambient
temperature, after which the contents of the wells
was then discarded and 1 pl 1% Trypan Blue was
added in each well. After 5 min, the reaction was
assessed by counting dead and live cells. The result
was considered positive if at least 50% cells were
dead (2 points); no more than 10% cells were dead
in control wells with nonimmune AB(IV) serum (0
points).
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Table 1. Reaction of Monoclonal Antibodies with Formed Elements
of the Blood

Differentia Distribution of differentiation antigens
tion antigen in formed elements of the blood
(in order of intensity of expression)
CcD2 T lymphocytes, thymocytes
CcD3 Mature T lymphocytes
CcD5 T and B lymphocytes
Ccbh7 T lymphocytes, NK cells, thymocytes,
T lymphocytes of patients with acute
lympholeukemia
cD8 T suppressors, thymocytes
CD9 B lymphocyte, monocyte,
and platelet precursors
CD10 Lymphoblasts, granulocytes
CD11 Granulocytes, monocytes, NK cells
CD13 Granulocytes, monocytes
CD14 Monocytes, tissue macrophages
CD15 Peripheral blood granulocytes
CD16 NK cells, granulocytes, macrophages
CD17 Granulocytes, monocytes, platelets
CcD19 All B cells
CD22 Mature B lymphocytes
CD24 B cells, granulocytes
CD30 Activated T and B lymphocytes
CD31 Monocytes and macrophages
CD32 Monocytes, granulocytes, platelets,
B lymphocytes
CD34 Endothelial cells
CD36 Monocytes, platelets
CD39 B lymphocytes, macrophages,
blood vessel endothelial cells
CD41 Platelets
CD44 B and T lymphocytes, monocytes,
granulocytes, erythrocytes, Kupffer cells
CD45 All leukocytes (B and T lymphocytes,
granulocytes, monocytes)
cDé1 Platelets, megakaryocytes

Granulocytes were obtained by 20-min centri-
fugation of defibrinated or heparin-treated blood at
400g in a double density gradient: upper with specific
density 1.080 and lower 1.120 [4,5].

The mixture of T and B lymphocytes was pre-
pared by centrifugation of fibrin-free or heparin-
treated blood in 1.080 density gradient for 40 min at
400g. T lymphocytes were isolated by flotation at
37°C on Nylon fibers detaining B lymphocytes. B
lymphocytes were isolated by subsequent washing of
Nylon fibers [7]. Monocytes were isolated from hepa-
rin-treated blood as described elsewhere [3] or by
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culturing the blood of patients with monocytic leuke-
mia. Macrophages were obtained from bronchial
lavage from patients with silicosis or other lung dis-
eases, including cancer. Bronchial lavage was centri-
fuged in a double density gradient for 20 min at
400g. Macrophages were found mainly in the upper
part of the gradient and at the interface between the
upper and lower parts. The resultant cells (poly-
morphonuclear leukocytes, macrophages, and mono-
cytes) were washed three times in Hanks’ medium,
treated with 0.02% iodacetamide, and a suspension
containing 2000-3000 cells/mm® was used in the
cytotoxic test.

Serum activity with platelets was assessed by the
immunofluorescence test [2,6]. Platelets were isolated
by 20-min centrifugation (500g) of the blood col-
lected in 5% EDTA.

RESULTS

The patients were divided in two groups (Table 2).
Group 1 consisted of 9 patients (Nos. 1-9), 4 of
them children aged 4-12 years and 5 adults aged 33-
50 years. Sera of these patients reacted with poly-
morphonuclear leukocytes, B and T lymphocytes,
monocytes (macrophages), but not with platelets or
erythrocytes. The activity with granulocytes was higher
than that with T and B lymphocytes. With macro-
phages, serum activity was sufficiently high. The titer
of antibodies corresponded to 1:32 dilution. The
majority of patients in group 1 had chronic immune
neutropenia, one patient had aplastic anemia and
another immunodeficiency.

The disease ran a protracted many-year sluggish
course with periods of decreased leukocyte count,
which was associated with upper respiratory diseases,
bronchitis, sinusitis, periodontitis, and other mani-
festations of immune failure.

Group 2 consisted of 6 patients (Nos. 10-15).
The majority were children aged 1-5 years. Two
other patients were adults aged 34 and 61 years.
Their sera reacted with polymorphonuclear leuko-
cytes and monocytes (macrophages) mainly in 1:32
titers but not with B and T lymphocytes, platelets,
and erythrocytes. Clinical picture of the disease in
group 2 was different. It was characterized by acute
neutropenia, sometimes complete agranulocytosis
and fever. As a rule, the disease started as an acute
infection with an immune antigranulocytic com-
ponent.

Our studies demonstrated several forms of im-
mune neutropenias with typical autoantibodies. Sera
of group 1 patients reacted similarly as monoclonal
antibodies to CD45 antigen (Table 2). CD45-like
autoantibodies are less aggressive toward neutrophils.
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Table 2. Activity of Sera from Patients with Immune Neutropenias
Activity of antibodies
with formed elements of the blood
Patient | Age, Diagnosis phagocytic cells CD-like

No. years B T plate-| ery- | gpegi.

lym- ¢ lym- gra- | mo- | mac- lets | thro- | iy

pho- | pho- | i | no- | ro- cytes

Cytes | cytes cytes | cytes | pha-

ges

1 50 Chronic immune neutropenia 1.8 | 1:16 [1:128 1:32 | — — CD45
2 50 the same 116 | 1:4 (1:128 1.32 | — - CD45
3 40 Aplastic anemia 1:8 1:16 - — CD45
4 48 Immune neutropenia 1:8 1:16 | 1:64 | +4 1:8 - - CD45
5 33 Cyclic neutropenia 1:2 1:2 [ 1:32 | +4 1:8 _ — CD45
6 4.5 Immune neutropenia 1.64 | 1:64 |1:128 - - CD45
7 8 the same 1:8 1:8 | 1:64 | +4 - — CD45
8 10 Chronic immune neutropenia 1:32 | 1:32 [1:128 | +3 — —_ CD45
g 12 immunodeficiency 1:16 | 1:16 | 1:32 132 | — —_ CD45
10 45 immune neutropenia —_ —_ 1:32 | +4 1.8 —_ _ CD13
11 7 the same —— —_ 1.8 +2 1:8 — —_— CD13
12 4 the same — —_ 1:4 +4 [ 116 | — —_ CcD13
13 1.1 the same — —_ 1:2 1:4 - —_ CcD13
14 34 the same —_ — | 1:32 1:16 | — — CD13
15 61 Haptene agranulocytosis — — | 1:32 | +4 1:4 —_ — CcD13

Note. Negative result (-); 50% (+2), 75% (+3), and 100% (+4) stained (dead) cells; — not determined.

This may be explained by the fact that antibodies are
directed toward the differentiation antigen which is
present on all leukocytes (neutrophils, monocytes,
macrophages, T and B lymphocytes). In group 2,
autoantibodies were similar to monoclonal antibodies
to CD13 antigen (Table 1) and reacted with only two
forms of leukocytes, neutrophils and monocytes
(macrophages). The damage inflicted by them to
neutrophils was more severe. The disease ran an
acute course.

Our data are supported by the recent findings
that autoantibodies detected in a patient with im-
mune thrombocytopenic purpura were similar to
monoclonal antibodies to CD9 differentiation cluster
antigen [9].

Thus, our results suggest that chronic and acute
neutropenias are characterized by production of two
types of autoantibodies similar to anti-CD45 and
anti-CD13 antibodies, respectively.
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