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Introduction

Microglia form a regularly spaced network of
resident glial cells throughout the central nervous
system (CNS). They are morphologically,
immunophenotypically and functionally related to
cells of the monocyte/macrophage lineage'.
Microglia are believed to be important in modulating
neuronal function and to have macrophage- like
function in the central nervous system”. As microglia
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as well as other phagocytic cells can be primed
(preactivation) by exposure to a variety of agents
including LPS, platelet activating factor (PAF),
diacylglycerol. Some major cytokines, like IFN v ,
IL-1, IL-2, IL-4, TNF-a have the ability to prime
phagocytic cells ***. The development of techniques
for the isolation and maintenance of microglia cells
in culture has provided researchers with a valuable
experimental system for investigating of microglial
cell function®. The use of isolated microgia cells to
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study various aspects of cathepsin E have been
reviewed elsewhere "*°. In this paper we describe
techniques for culture, isolation and phagocytic

activity of microglia.

Materials and Methods

|. Materials

3-day old male Wistar rats, Ca** and Mg”"- free
phosphate buffered saline (CMF-PBS) (Gibco,
Gaithersburg, MD), papain and DNase (Worthington,
freehold, NJ), D,L-cysteine-HCL, bovine serum
albumine, glucose, fetal calf serum (FCS),
Dulbecco's modified Eagle's medium (DMEM
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2. Cell Culture
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maintained at 37°C in a 10 % CO,/90 % air
atmosphere. Subsequent medium replacement was
carried out on every 3 days.

3. Immunocytochemistry
To investigate the morphological change of
microglia, the cells after 2 days of culture were
washed with PBS several time and incubated with
biotinylated GSA-I-B4 (10pg/ml) at 4°C for
overnight. After washing with PBS, the cells were
processed with ABC method and visualized with
DAB. To detect the phagocytic activity, isolated
microglia were transferred to the chamber slides,
attached cells were removed after 30 min and
attached microglia were resuspended in the
pusisting DMEM, 0,3% NaHCO3,
100pg/ml streptomycin and
106U and LPS Iug/ml were
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(2.23 mg/ml), bovine serum albumi
glucose (50 mg/ml). After termination e

reaction by adding fetal calf serum (FCS), the tissue
fragments were isolated by centrifugation and
resuspended in the culture medium consisting of
Dulbecco's modified Eagle's medium (DMEM),
0.3% NaHCO;, 50 units/ml penicillin, 100 pg/ml
streptomycin, and 10 % FCS. The tissue fragments
were then dissociated by gentle passage through
plastic tips with three different diameters. The
mechanically dissociated cells were filtered through
a cell strainer with 70um pore size. Cell were |2J]ated
in a flask at a density of 107per 300 cm’® and

on of microglia from the
¢ Oligodendrocytes were removed
orously shakmg with a shaker (BR-40LF,
AITEC, Japan) with 160-200 stroke/min for 16 h at
37°C. About 95 % of the remaining cells were
positive for antibodies to GFAP, a marker for
astrocytes (Fig.1B).
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IFig. 1 Immunohistochemical staining of
astrocytes (B) isolated from the cerg
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Iig. 2. Morphological change and phagocytic activity of
cultured rat microglia. Isolated microglia were cultured in
the absence (A) or presence of [FN-y + LPS for 2 days and
then stained with B-4 Isolectin. Note that control cells (A)
showed rod-or amoeboid-shaped cell bodies, but most of
the IFN-y + LPS treated cells became amoeboid like cells
(13). Both control (C) and IFN-y + LPS treated cells (D)

Rat microglia cel

showed a similar phagocytic activity against zymosan
particles. Bar =20 pm.

Discussion

Since microglia were discovered and described
as a separate cell type of the brain, microglial
research was neglected until recently. The
introduction of microglial cell cultures “° opened
possibilities for studying more detailed functions of
this cell type. Two principal cell types were
identified the amoeboid cells also referred to
reactive migroglia and the ramified cells'
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¢ en employed be several other authors.
of example, treatment with IFN-y microglial cells
became la positive and functioned as antigen-
presenting cells. Futhermore microglial cells
exposed to IFN-y + LPS developed tumor cell
cytotoxicity and produce tumor necrosis factor « .
Taken together microglial cells share the
characteristic of cells of the macrophage lineage" .
[FN-y + LPS were used to make sure that the
effector cells remained fully activated.
We show that functional characterization of rat
microglial cells. Both control and IFN-y + LPS
treated cells exhibited the intense phagocytic activity
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