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Changes of Arachidonic Acid Metabolites in Silica- Exposed Alveclar Macrophage of Rats
Young Lim, M.D. and im Goung Yun, M.D.
Catholic Industrial Medical Center, Catholic University Medical College, Seoul, Korea

Background: The alveolar macrophage may metabolize arachidonic acid through cyclooxygenase-
and lipoxygenase- catalyzed pathways to produce a variety of metabolites of arachidonic acid. The
production of these metabolites of arachidonic acid may enhance the defensive ability of the challen-
ged lung. However, continued stimulation with the consequent production of preinflammtory
metabolites of arachidonic acid, may ultimately enhance the disease process by contributing to
chronic bronchoconstriction, fibrosis, and the persistent release of toxic oxygen species. Silicosis is an
example of a disease process resulting from chronic exposure of the lung to foreign particles. This
study was carried out to evaluate the changes of arachidonic acid metabolites from macrophages in
experimental silicosis. )

Methods: We measured PGE; and LTB, in cultured macrophages taken from rats by radioim-
munoassay at 24 and 48 hours after stimulation by silica dust, natural carbon dust, lipopolysaccharide,
calcium ionophore (A23187) and medium (RPMI) as a control. For the experimental silicosis, 50 mg
silica in 0.5 ml saline was administered intratracheally into the rat and grown to 20 weeks and
measured PGE; and LTB, in the cultured macrophages lavaged from that rat. The used stimulants
were the same as above.

Resuits:

1) The amount of PGE: in the cultred macrophages from normal rat was significantly decreased in
the group which was stimulated with silica dust for 48 hours compare with control non-stimulated
group. .

2) In the experimental silicosis group, PGE; release in cultured macrophages after 48 hours incuba-
tion with silica and natural carbon dust tended to be lower than those of non-stimulated group.

3) There were marked changes of LTB, in the groups of normal rats which were incubated with
silica for 24, 48 hours and natural carbon for 48 hours compared with non-stimulated group.

4) In the experimentalsilicosis group, the release of LTB, was significantly increased macrophages
cultured with silica and natural carbon dust after 24 and 48 hours incubation compared with
non-stimulated group. :

Conclusion: The results of these studies suggest that the in vitro exposure of rat alveolar macroph-
ge to silica and coal dust results in an alteration in alveolar macrophage metabolism of arachidonic

acid that may promote an inflammatory reaction in lung tissue.
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Table 1. The Change of PGE, Released from Alveolar Macrophages of Control and Experimental Silicosis According

to the Various Stimulants {ng/10® cells) -

Group Control Exp.silicosis
Stimulants 24 hrs, 48 hrs. 24 hrs 43 hrs
None 0.3+0.2 1.0£0.2 0.2£0.1 08+04
LPS 2.7 £ 0.8 6.0 £ 1,5% 1.6£0.1* 55£1.6%
A23187 0.5£04 11203 . 0.4 +0.2 0.9 £ 0.4%
Silica 0.20,1 05£04% 0302 0.4 £0,2%
NC 0.4+0.2 0.7 £0.6 0.4+03 0.4 £ 0,2%

* p < 0.05 (compared with non-stimulated) by paired t-test

Table 2. The Change of LTB, Released from Alveolar Macrophages of Contrel and Experimental Silicosis According

to the Various Stimulants (ng/10° cells) -

Group Control Exp. silicosis

Stimulants 24 hrs, 48 hrs. 24 hrs, 48hrs,

None 0.6 +0.2 0.7+ 0.3 0.8+0.2 1.0£03

LPS 0.4+03 08z 0.2 0.5 +0.1 08=+0.1

A23187 7.1 £ 0.5% 123+ 20% 6.0 £ 0,5% 40.0 + 5.2%

Silica 5.1 £0.5% 10.2+ 1.2% 2.4 £ 0.3% 9.8 £0,5%

NC 0.8+ 04 1.0+ 0.2* 1,.2+0,3% 1.8 + 0.4%
*p < 0.05 (compared with non-stimulated) by paired t-test
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