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Is the Macrophage Multinucleation a Consequence of Microwave Irradiation?
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Abstract: The study was done on purpose of searching for
biomarkers of susceptibility on free lung cells after whole
body irradiation of rats with 2450 MHz microwove at
power density of 5-15 mWcm". Cell response was
determined by standard laboratory methods. Unexpected
findings of appearance of multinucleated alveolar
macrophages that were time and dose dependent in the
treated animals point out that macrophage multinucleation
might be consequence of microwave irradiation.

Table 1: Total number of free lung cells (FLC), alveolar
macrophages(AM) and multinuclear alveolar macrophages
(MC) in the non-irradiated (Gl) and irradiated (G2) rats.
(* number of animals per group)
non-rrradrated
iated rats (Ol
days
1(5)*

8(5)
15(5)

INTRODUCTION

30(5)

Electromagnetic field (EMF) is a natural and permanent
part of human environment, beside wide variety of manmade sources. There is a big concern about unclear and
doubtful effects on living oragnisms, harmful orland
beneficial, of non-ionizing non-thermal irradiation [1]. If
there are adverse health effects attributed to non-thermal
microwave radiation exposure, it is important to conduct a
basic research study in vivo to find them [2]. Within the
framework of our study on EMF potency on circulating
body system including bone marrow, peripheral blood, and
free lung cells, we investigated free lung cells by count,
type, and their morphological feature affected by 2450
MHz in vivo l3l.

MATERIALS AND METHODS

of forty, adult male Wistar rats, were divided in
four subgroubs which were subject to treatment of 2x2,
8x2, l3x2 and 22y2 hours of irradiation. During the
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Figure 1: Total number of free lung cells (FLC), alveolar
macrophages (AM) and multinuclear macrophages (MC) in
the non-irradiated group of animals (Gl)

Twenty

treatment animals were kept in the Plexiglas cages. The
microwave irradiation frequncy was 2450 MHz with power

density 5-15 mWcm2. The microwave source was

a

modified Micro-Chef Moulinex generator. The rectal body
temperature was measured before and after each exposure
treatment. The control animals were also divided in four
subgroups to be sacrificed on indicated days. Those rats
were kept under normal physiologycal conditions. Free
lung cells were obtained by bronchoalveolar lavage of each
lung t4]. The absolute number of retrieved cells was
deternined by a hemocytometer. The share of alveolar
macrophages and their morphological features were
determined by light microscope under the oil immersion
(magnfication l:1000).
RESULTS

Total cell count and the share of alveolar macrophages
decreased in the treated animal group (G2) showing time
and dose-dependent decreasing tendency during the
experiment (Table 1 and Fig. 2). In comparison to the nontreated animal group (Gl), findings of multinucleated cells
were elevated (G2) (Table

I and Fig. l).
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Figure 2z Total number of free lung cells (FLC), alveolar
macrophages (AM) and multinuclear macrophages (MC) in
the irradiated group of animals (G2)
DISCUSSION
The alveolar macrophage is the first defense barrier against
invading inhaled organic and inorganic particulates, the
primary processor of inhaled antigens, and an important
effector of mononuclear cell inflamation in the lungs. The
ability of the lungs to eliminate toxic or allergenic particles
depends on the integrated functioning of mucociliary
clearance and the functional ability of alveolar
macrophages (5). It is generally believed that mature,
functioning alveolar macrophages are not likely to divide,
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and multiplication of free macrophages within the alveoli is
considered unusual. These functional alveolar cells are in
the Go phase of the mitotic cycle (6). Multinucleated
macrophages are a common feature of some chronic

inflammatory states in the lung. These cells have been
described as foreign body giant cells and have been
attributed to fusion of macrophahes (7). Multinucleated
cells may also appear in case of immature cells migration to
the alveoli (8). The question still remains whether the
macrophages multinucleation found in our study was a
consequence of microwave inadiation?
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