oukfsts) A 1327 A45(19994 124)
Korean ] Prev Med 1999;32(4):467-472

In Vitro 2HA| (150 &5 ol <Jgt v]Askshze] #H|Z
Macrophage %4 37}

EeeEEEEE EELEE

ol

(

\
In Vitro Magnetometric Evaluation for Toxicity to Alverolar Macrophage of Arsenic Compounds
Young-Chae Cho
Department of Preventive Medicine and Public Health, College of Medicine, Chungnam National University

Objectives : This study was conducted to evaluate the  dose-dependent increasing tendency in the GaAs-, InP- and InAs-
cytotoxicity of gallium arsenide(GaAs), indium phosphide(inP) and  added groups. In terms of cellular morphological changes, GaAs-
indium arsenide(inAs) all of which are used as the semiconductor ~ added groups revealed such severe cellular damages as
eletments in semiconductor industry. prominent destructions in cell membranes and their morphological

Methods : Cytotoxicity in the alveolar macrophage was  changes of nucleus, while InP- and InAs-added groups remained
evaluated by the measurement of in vitro magnetometry, LDH  intact in intracellular structures, except for cytoplasmic
release assay and histological examination. degenerations.

Results : The relaxation curves by the in vitro magnetometry Conclusions : It is suggested that GaAs is more influential to
showed that GaAs has the cytotoxicity for the alveolar  cytotoxicity of alveolar macrophages than InP and inAs.
macrophage which is more significant in the higher dosages, while
this cytotoxicity is not appeared in the groups added with InP or Korean J Prev Med 1999;32(4).467-472
InAs or PBS. In the decay constant for two minutes after
magnetization, GaAs-added groups showed a significant decrease ~ Key Words: Cytotoxicity, Magnetometry, Relaxation, Gallium
with increasing doses, but both InP- and InAs-added groups did arsenide, Alverolar macrophage
not show any significance. The LDH release assay showed a
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Figure 1. Magnetometric apparatus.
Macrophage adhering to the disk at
the bottom of the glass tube are
magnetized at 70mT for 10 mil-
liseconds by the magnetizer. After
the cessation of external magne-
tization, the stage rotates by the
motor. The remanent magnetic field
strength(RMF) is measured every
six seconds by the fluxgate magne-
tometer with the probe and recorded
by the pen-recorder. The temper-
ature inside the shield is kept at
37°C by the heater.
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Figure 3. Relaxation curves in the
alveolar macrophages exposed in
vitro to various doses of InP and
PBS as control. The normalized
percent means of the remanent
magnetic field strength(RMF) from
six hamsters are plotted as the initial
RMF as 100%.

Figure 2. Relaxation curves in the
alveolar macrophages exposed in
vitro to various doses of GaAs and
PBS as control. The normalized
percent means of the remanent
magnetic field strength(RMF) from
six hamsters are plotted as the initial
RMF as 100%.
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Figure 4. Relaxation curves in the
alveolar macrophages exposed in
vitro to various doses of InAs and
PBS as control. The normalized
percent means of the remanent
magnetic field strength(RMF) from
six hamsters are plotted as the initial
RMF as 100%.
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Figure 5. Decay constant for the first
two minutes after magnetization.
Decay constant(4) is an initial
relaxation rate calculated by the

equation B=B, exp(-At). Asterisks

indicate the significant differences
from PBS group as follows; x:
P<0.05, * x: P<0.01.
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Figure 6. Mean lactic dehydrogenases
(LDH) releases rates in the alveolar
macrophages exposed in vitro to
various doses of Fe:04, GaAs, InAs,
InP, and PBS as control. The LDH
releases rate (%) was calculated by
the following equation; {(LDH from
each experimental group) - (LDH
from control(PBS) group) x 100/
total LDH-(LDH from control group)].

Figure 8. Alverolar macrophages exposed to 20 ug/mi(A), 10 ug/mi(B), 4 ug/ml(C)
and 2 ug/ml (D) of GaAs-added groups. A cell pointed by an arrow indicates
destruction of cell membrane, intracellular degeneration, morphological changes

Figure 7. The representative optical
microscopic images. Alveolar
macrophages exposed to 50 ug/ml
of PBS-added controls(A), Fe:Q.-
added groups(B) and nothing-added
controls(C).

of nucleus and cell degradation.

Figure 9. Alverolar macrophages
exposed to 20 ug/ml(top) and 10 ug
/mi{bottom) of InP -added groups. A
cell pointed by an arrow indicates
destruction of cell membrane.

79 0% tl3] GaAs, InP 2 InAs#
TheE 2t 249 w27k S7H we

g D 20 ug =EAY GaAsHI}TY
LDH g4 A+ 2t 0%, 9.9%, 64.4%

Figure 10. Alverolar macrophages
exposed t0 20 ug/mi(top) and 10 ug
/ml (bottom) of InAs-added groups.
A cell pointed by an arrow indicates
cytoplasmic degeneration.

89.8% % 11, InPH 7 E 42 0%,
5.6%, 33.3%, 90.7% .1, InAs A 7}
= 242 0%, 6.2%, 37.0%, 85.2%%
o] LDH 844 7 24 85 42
Gzqoz A wobE Agelgch
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