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ISOLATION AND FUNCTIONAL CHARACTERIZATION OF MONONUCLEAR
PHAGOCYTES FROM HUMAN LEPROMATOUS LESIONS

Euzenir Nunes Sarno, Elizabeth Pereira Sampaio, André Luis Moreira
and Fatima de Barros Fonseca Alvarenga

In the present study, inflammatory cells from human lepromatous lesions were
isolated by enzymatic dissociation of tissue. They were maintained in culture up to five
days and their morphologic, cythochemical and functional characteristics were described.
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The macrophage seems to have a major role in
the pathogenesis of many chronic inflammatory disea-
ses. Its different morphologic aspects seen in many
lesions led to assume that these cells have different
functions too. The isolation of macrophages from tis-
sue lesions has been a difficult step hindering the re-
searches about their biological functions at the site of
injury.

Inleprosy, the course of the disease is related to
the macrophage capacity in destroying or not the bacil-
lus within them. Epithelioid and giant cells are charac-
teristic of the benign type of the disease. On the other
hand, in the lepromatous type, mononuclear phago-
cytes carry many bacilli and are unable to kill them.

Isolation and culturing of macrophages from
animals with experimental granulomatous disease
have been done after enzymatic digestion of tissue! 3 11,
In this paper, these cells were isolated from human
lepromatous lesions by using an enzyme mixture of
collagenase, dispase and desoxiribonuclease and some
of their functional properties were analyzed.

MATERIAL AND METHODS

A.J.S., male, 34 had a previous diagnosis of
lepromatous leprosy, histoid form and no treatment.
After permission, an excision was made in asseptic
conditions by removing a piece of skin of about 3cm in
length. The biopsy specimen was minced until small
fragments were obtained and worked as Dr. Gilla
Kaplan recommendation (G Kaplan: personal com-
munication, 1984). They were incubated at 37°C with
enzyme mixture in RPMI medium without serum
(0.5 mg/ml collagenase, Millipore Corporation Free-
hold; 50ug/ml DNAse, Sigma; 4mg/ml Dispase, Sig-
ma) and shaked in a magnetic stirrer for 20 minutes.
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The supernatant with the cells were then removed, kept
on ice and 1.5 ml of fetal bovine serum (FBS) was
added’. The cells were washed twice in Hanks’solu-
tion and resuspended in 2m! RPMI (Sigma) supple-
mented with 2mM L-glutamine, 100 U/ml penicilin,
100mg/mi streptomycin and 10% heat-inactivated
FBS. The procedure was repeated many times until
all the fragments were dissociated completely. After
testing the cell viability by tripan blue exclusion (95
per cent), the cell concentration was adjusted to 107
cells/ml. Then, 106 cells were added to 13-mm round
glass coverslips and incubated at 37°C in humid atmos-
phere with 5% CO2 for 2 hours. At this time, adherent
cells were removed, fresh medium was added an the
coverslips maintained in culture for five days.

Morphologic characterization: Coverslips at0,
2, 20, 72 hours and five days culture were fixed,
stained by Giemsa method and analyzed in light
microscopy.

Cytochemistry characterization: This study
was done through the analysis of non-specific esterase
activity (ANAE) and acid phosphatase activity
(ACP). The coverslips were fixed for 10 minutes at
40C in 0.25% glutaraldehyde and 1% sucrose in0.1M
sodium cacodylate buffer, pH 6.3. The cells were
washed three times in the same buffer containing 2%
sucrose at 4°C and incubated with specific substrates
as previously described’ 13.

Functional assay: The phagocytic function of
the macrophages was evaluated using Saccharomyces
cerevisige (SC). Fresh baker’s yeast was processed by
the method of Lachman and HobartS. This procedure
consists of autoclaving, reduction by mercaptoethanol,
alkylation with iodoacetamide and extensive washing
in PBS. To opsonize particles with complement com-
ponents, the yeasts were incubated with fresh human
serum for 30 minutes at 37°C and washed twice in
RPMI medium.

The adherent cells in culture were incubated
with opsonized SC for 30 minutes at 37¢C. The yeast
per cell concentration was determinedin 10:1 (5 X 106
yeasts ml'l approximately).After this period, the co-
verslips were washed in Hanks’ and stained by Giemsa
method.
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At least 200 cells in each coverslip were coun-
ted and the percent of cells containing two or more
intracellular yeasts was determined.

All the experiments were done in duplicate. The
converslips were counted by at least two persons and
the mean values + standard deviation was estimated.

RESULTS

At least one coverslip from 0, 2, 24, 72 hours
and five days culture were analyzed. The identification
of mononuclear phagocytes was done on their mor-
phologic and cytochemical characteristics. They sho-
wed diffuse cytoplasmic staining to ANAE and ACP
(Fig. 1).

The glass coverslips with adherent cells at 0 and
2 hours had similar appearances. Epithelial cells pre-
dominate at0 hour and decreased after 2 hours culture.
The macrophage represented 48% = 1.7 of the cell
population, as evaluated by cytochemical assay, and
displayed a variety of morphological aspects. Some of
them looked like monocytoid macrophages. They were
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Fig. 1- Macrophage with diffuse cytoplasmic staining by
ANAE. 2 hours culture. 400X.

Fig. 2- Vacuolized macrophages after 2 hours of adherence.
In some vacuoles it could be seen granules sug-
gesting acid fast bacilli. Giemsa staining. 400.
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found with basophilic cytoplasm and eccentric nu-
cleus. Others had elongated or irregular shape. About
2% =+ Q.8 cells were large with vacuolized form cyto-
plasm and had central nucleus with very lax chroma-
tin (Fig. 2). These cells were identified as Virchow
-like cells and contained acid fast bacilli. T lymphocytes
represented less than 1% of the total cells and were cyto-
chemically characterized by small granules adjacent to
cellular membrane4. Multinucleated cells with 2 or
more nuclei were also seen in these preparations.

The cells identified in 24 hours culture were
almost exclusively macrophages with many of them
very well spread out. Bi and multinucleated cells (giant
cells) were frequent (Fig. 3). At the 5th day culture,
there was very few viable cells. After 72 hours, the
adherent cells decreased. The few cells remaining in
the coverslips were large, flattened and vacuolized.
Multinucleated cells were still present.

Phagocytic assay: cells containing two or more
fungi represented 15.5% = 0.5 of the total adherent
cells present in the 24 hours culture. Some multinu-
cleated cells also contained fungi within them (Fig. 4).

Fig. 3- Giant cell after 24 hours culture. Giemsa staining.
1000x.

Fig. 4- Binucleated cell containing Saccharomyces cere-
visiae. 24 hours culture. Giemsa staining. 1000X.
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DISCUSSION

The enzymatic dispersion has showed to be an
efficient method for the isolation of mononuclear
phagocytes from inflammatory lesions and neo-
plasms2 8. This method has also been used to cynetic
studies of experimental granulomas® 10 12, Ne-
vertheless very few studies have been done in leprosy
with the inflammatory lesion cells in culture. In the
present study all the biopsy specimen was submitted to
enzymatic digestion and this could explain the high
number of epithelial cells obtained at the first hours.
We believe we should peel of the epidermis in order to
get more purified inflammatory cell population.

An interesting finding was the disagreement
between the histologic and isolated population. In the
histologic sections, no multinucleated cells were iden-
tified. However, as soon as the cells were isolated,
multinucleated cells could already be seen. It is
known that in the lepromatous leprosy, giant cells are
not found in the tissue. This finding led us suppose that
when the cells are removed from their micro-environ-
ment they could regain some of the blocked properties
or acquire new ones.

The presence of Yirchow like-cells among cul-
turing cells allows one to admit that the capacity to
adhere on glass remain unchanged, even if heavy
charge of bacilli is present within the cell.

The different morphologic characteristics seen
among isolated cells and the great number of them that
looks like monocytes suggest that these cells may be in
different stages of maturation. These data probably
reflect some degree of cellular turnover. Other interes-
ting finding was that atleast 15 per cent of macrophages
in culture maintained the capacity to phagocyte. Ne-
vertheless if it is related or not with their bactericidal
capacity must be proven further.

This research work provides a way for the ef-
ficient approach to macrophage behavior in leproma-
tous lesions which up to now had only been contem-
pleted.

RESUMO

Células inflamatérias presentes em lesées Vir-
chowianas humanas foram isoladas do tecido por um
Dprocesso de digestdo enzimdtica. Elas foram manti-
das em cultura por cerca de S dias e suas caracteristicas
morfolégicas citoquimicas e funcionais foram descri-
tas.

Palavras-chaves: Macrofago. Dissociagdo en-
zimatica. Hanseniase. Células inflamatérias.
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