The effect of ultrafine or
nanoparticles on lung cells

V. Stone’, J.H. Lightbody?, C.L. Tran3, L.
Hibbs2, M. Heal? and K. DonaldsonZ.

'"Napier University
2University of Edinburgh
3JOM, Edinburgh




Adverse health effects of PM,,
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Investigating particle and cell interactions
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The relative size of nanoparticles to cells k
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UK sampling locations k
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Relationship between PM,, mass, primary
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Relationship between PM,, composition and k
% neutrophils

*Harwell °Birmingham ®Marylebone Road ¢ Port Talbot ¢ North Kensington *Belfast
" o 2=-0.133
2 = r’ = -0.
60 o . r2=0.11 60 .
P 50 o P 50 o
z ¢ S 40 °
P S
‘5 : o ¢ o § T : 0 '
Z 200y z et
=10, o A0 wemd 0, > 10{{0.’. »
O‘fgg L, I N LR
0 10 20 30 0 10 20 30 40 50 60
Secondary (ug/m?3) Coarse (ug/m?3)

Lightbody et al., 2003 Manuscript in prep



Metals analysis of PM,, k
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% Neutrophils

Relationship between PM,, metal composition k
and % neutrophils
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Relationship between PM,, water soluble zinc k
content and % neutrophils
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Ranking of PM,, dose parameters driving k
inflammation
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Mechanism

PM,, / nanoparticles / metals
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Reactive oxygen species produced by
nanoparticles
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Reactive oxygen species production by k
particles and metals
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Interactions between particles and metals in vivo k
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Induction of ROS production in macrophages by k
particles and transition metal salts
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Interactions between particles and metals in vitro k
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Calcium imaging of particle treated rat alveolar
macrophages
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The role of Ca?* in the induction of TNFa
protein expression by carbon nanoparticles
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Inhibition of PM,, induced |IL1a expression by k
calcium antagonists and antioxidants

LPS =13.33 +/- 3.35

N WO A~ OO0 O N

Intensity (Normalised to GAPDH)

I n i

Control PM10 PM10 PM10 PM10 PM10 PM10
+Verap +BAPTA +W7 +Trol +Nac

o

Brown et al. manuscript in preparation



Summary

*The relationship between PM,, mass dose and inflammation was
highly variable. Some of this variation was explained by
composition, in particular metals and primary particles.

*Nanoparticles generate ROS, and this is enhanced by iron and
copper salts.

*Nanoparticles induce inflammation and this is enhanced by iron.

*Nanoparticles stimulate macrophages to make TNFo. This is
enhanced by zinc, but not iron.

*Nanoparticles stimulate TNFa production via ROS and calcium
signalling.
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