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Induction of Apoptoesis in Human Peripheral Blood Lymphocytes with
Silicate in vitro

Takaaki AIKOH

Several environmental factors have been reported to induce autoimmune diseases
; e.g. progressive systemic sclerosis in patients with silicosis. I have investigated
whether the incidence of autoimmune diseases is influenced by silicate, and previous-
ly reported the existence of superantigenicity of silicate to human lymphocytes in
vitro. In this study, using the TUNEL method, we recognized the induction of
apoptosis in human lymphocytes with silicate ¢ vitro. Peripheral blood mononu-
clear cells (PBMC) were separated from the heparinized blood of healthy volunteers
and cultured with chrysotile. Then the surface markers of PBMC and apoptosis
were analyzed flow cytometrically. As a result, I found that CD4* cells especially
were activated by chrysotile and induced to apoptosis. Fas molecules seemed to be
involved in the induction of apoptosis, because the expression of Fas on the cell
surface of lymphocytes decreased according to the incidence of apoptosis. Therefore
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it might be speculated that the induction of apoptosis in human peripheral blood

lymphocytes after stimulation with silicate plays a role in the elimination of clones,

which are excessively activated. (Accepted on April 2, 1997) Kawasaki Igakkaishi 23(1):19

—26, 1997
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Fig. 1. TUNEL positive cells in PBMC by incuba-

tion with chrysotile for 4 days. Among
PBMC incubated with chrysotile (b) apoptotic
cells could be observed more frequently than in
control cells without exposure to chrysotile
(a).

(a) (h) FITC fluorescence microscopy. = 200
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Fig. 2. (a) Cell size analysed flow cytometrically. PBMC were 20 VA VRO T
incubated with chrysotile fiber (50pg/ml) (S), or without ' ) i
exposure to chrysotile as a control (C). Small sized cells M~ —4—TH s CDIDFHH
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Fig. 4. Modulation of CD3 or CD14 expression by
incubation with chrysotile.
(a) Ratio of CD3 positive cells (stimulation
index) was analysed in PBMC incubated with
or without chrysotile for 1 to 6 days.
(h) Percentage of CDI14 positive cells was
analysed in PBMC incubated with or without
chrysotile for 0 to 6 days.
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Fig. 5. Induction of apoptosis in CD4 or CD§
positive cells by incubation with chrysotile.
CD4 positive cells or CD8 positive cells were
collected using CD4 or CD8 column on the day
4 of incubation with or without chrysotile.
After that, TUNEL method performed to each
cells. Ratio of TUNEL positive cells (stimula-
tion index) was analysed in CD4 positive cells
(CD4 column) or CD8 positive cells (CD8 col-
umn) .
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Fig. 6. Modulation of Fas expression by incubation with chrysotile.

Ratio of Fas positive cells (stimulation index) was analysed in
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PBMC incubated with or without chrysotile for 1 to 6 days.

On the day 4 of the incubation, when apoptotic cells increased
a prompt decrease in the cell surface expression of 5
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Fas molecule was observed.
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