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chronic low-grade inflammation due to exposure contribute 
to adverse health effects of exposure. The aim of the current 
study was to determine if current exposure levels to respir-
able quartz or dust at Swedish iron foundries induce acute or 
chronic systemic inflammatory responses, using biomarkers 
broadly classified into three groups; 1) general markers of 
inflammation, 2) novel inflammatory markers of CVD, and 
3) NLRP3 inflammasome-related markers. Exposure to res-
pirable dust and quartz was determined during a workday 
in 40 iron foundry workers, and blood samples were col-
lected before and after workshift. The sampling procedure 
was repeated approximately three weeks later. To deter-
mine acute effects of exposure, the over-shift difference in 
biomarker levels were studied, whereas to study chronic 
effects, the average morning sample biomarker levels were 
correlated to the average exposure levels of the two sam-
pling occasions. We found that biomarkers of the NLRP3 
inflammasome correlated to quartz exposure, including acute 
and chronic effects on ex vivo caspase-1 activation in mono-
cytes, acute effects on plasma levels of IL-18, and chronic 
effects on IL-1Ra plasma levels. Our results suggest that the 
present exposure levels to respirable quartz in the Swedish 
iron foundries, which were below the Swedish occupational 
limits, may trigger inflammasome activation in the exposed 
workers.
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Chronic exposure to fine particles (PM2.5-0.3) can have dra-
matic consequences for health, especially for the most 
vulnerable people, such as asthmatics. In order to better 
understand the impact of PM2.5-0.3 from different emission 
sources on the modulation of gene expression, a 3-D in 
vitro model of human bronchial epithelium (MucilAir-HF™) 

reconstructed from primary cells from healthy (EpiH) or 
asthmatic (EpiA) donors was used. Repeated exposures to 
PM2.5-0.3 (collected at industrial or road traffic sites) were 
performed during three weeks, and epithelia were sacrificed 
to extract RNAs and assess gene expression. Data were ana-
lysed according to emission sources, physiological status 
and exposure doses using an innovative method consisting 
of a graph analysis on pairwise expression ratios. Results 
obtained were related to those obtained with the common 
ΔΔCt method. Graph analysis on pairwise expression ratios 
proved to have better statistical properties than the common 
ΔΔCt method and demonstrated that repeated PM2.5-0.3 ex-
posures induced a dose-dependent up-regulation of meta-
bolic genes (CYPs) and a down-regulation of inflammation 
gene (CXCL10). These modulations were greater for "indus-
trial" than for "urban traffic" PM2.5-0.3, and the effects were 
found to be greater after exposure of EpiA compared to 
EpiH, emphasing the importance of the epithelium physio-
logical status in the sensitivity to particles. In conclusion, 
our study, original in terms of experimental conditions and 
statistical analysis method, highlights the importance of par-
ticle chemistry on the modulation of cellular and molecular 
responses, which may vary according to the vulnerability of 
the individuals.
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In this study, we investigated engineered nanoparticle (ENP) 
release associated with the contamination of personal pro-
tective clothing during the simulated motion of the human 
wearing the ENP-contaminated protective clothing and evalu-
ated the relative ENP retention on the fabric. The release of 
airborne ENPs can contribute to inhalation exposure, which 
is the route of exposure of most concern to cause adverse 
health effects in the pulmonary system. The evaluation fo-
cuses on four popular fabric materials making the laboratory 
coats (cotton, polypropylene, polyester cotton blend, and 
Tyvek®) and three types of ENPs (Al2O3, carbon black and 
CNT). The magnitudes of particle contamination and resus-
pension were investigated by measuring the number concen-
tration increase of airborne particles in sizes of 10 nm to 10 
μm and the weight changes on fabric pieces. Collected aerosol 
particles and contaminated fabric surfaces were further char-
acterized for understanding particle morphology, elements, 
agglomeration and surface contamination status. The particle 
resuspension from contaminated lab coat fabric was found 
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to vary by the type of fabric material. Cotton fabric showed 
the highest level of particle resuspension for all three tested 
ENPs. Data were evaluated to determine the dominant forces 
responsible for ENP adhesion on the surface of the fabric. 
Tyvek® fabric was determined as the best fabric for trapping 
Al2O3 and carbon black ENPs indicating less resuspension 
of particles meaning lower subsequent release, but not dur-
able enough to wear for the long term compared with other 
fabrics.
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Graphene (Gr) nanomaterials are one of the fastest 
growing nanotechnology markets with a variety of appli-
cations in numerous industries due to a battery of unique 
physicochemical properties related to two-dimensional 
structure. Occupational exposure to graphenes by inhal-
ation is a concern. Understanding the relationship of these 
properties to toxicity is critical for better predicting risk. 
The goal of this study was to associate material prop-
erties of this class of two-dimensional material with 
parameters of pulmonary toxicity and pathology. In vivo 
pulmonary exposure studies were previously conducted to 
compare different graphene nanomaterials [Gr that varied 
in lateral dimension, graphene oxide (GO), and reduced 
GO (rGO)] and carbon-based reference nanomaterials 
[carbon black (CB) and multi-walled carbon nanotubes 
(MWCNT)]. Size, density, surface area, oxygen content, 
as well as reactivity, agglomeration size, and zeta poten-
tial in delivery vehicle for oropharyngeal aspiration were 
measured. MWCNT and rGO caused persistent inflam-
mation and a fibrotic response over time whereas in-
flammatory responses to other materials were transient. 
A classification Random Forest was used to predict tox-
icity grouping based on material properties to determine 
variable importance. Grouping was determined by sig-
nificant difference from control using lavage and path-
ology outcomes and incidence. Toxicity ranking was 
MWCNT=rGO>>Gr5=Gr20=GO=CB≥Gr1. Variable of 
importance varied by time and toxicity parameter; how-
ever, density and mean agglomerate size were critical fac-
tors in the highly toxic materials whereas surface area 
was the most important factor in less toxic groups. This 
study contributes to understanding the structure-activity 
of this material class and read-across toxicity assessments 
of similar emerging materials.  
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Airborne pollution particles have been shown to translocate from the 
mother’s lung to the fetal circulation but their placental-fetal distribu-
tion and internal tissue load remain poorly explored. Here, we investi-
gated the placental-fetal distribution of diesel engine exhaust particles 
during gestation under controlled exposure conditions using a pregnant 
rabbit model. Pregnant dams were exposed by nose-only inhalation to 
either clean air (controls) or diluted and filtered diesel engine exhaust 
(1 mg/m3) for 2h/day, 5 days/week, from gestational day (GD) 3 to 
GD27. At GD28, placental and fetal tissues (i.e., heart, kidney, liver, 
lung and gonads) were collected for biometry and to study the accumu-
lation of carbon particles (CPs) using white light generation by carbon 
particles under femtosecond pulsed laser illumination. CPs were de-
tected in the placenta, fetal heart, kidney, liver, lung and gonads in sig-
nificantly higher amounts compared with controls. By using multiple 
factor analysis, we were able to discriminate the diesel engine-exposed 
pregnant rabbits from the control group taking all variables related to 
fetoplacental biometry and CP load into consideration. Although our 
findings did not reveal a sex effect, a potential interaction effect might 
be present between exposure and fetal sex. The results confirm the 
translocation of maternally inhaled CPs from diesel engine exhaust to 
the placenta and the ability to reach fetal organs during late-stage preg-
nancy. The differential particle load in the fetal organs may contribute 
to the disruption of blood flow in the placenta with possible effects on 
fetoplacental biometry and placental function.
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35  2D-Hexagonal Boron Nitride and Lung 
Exposure: Exploring Long-Term Effects in 
Healthy Versus Asthmatic Human Lung in 
Vitro Model

D
ow

nloaded from
 https://academ

ic.oup.com
/annw

eh/article/67/Supplem
ent_1/i47/7159386 by Law

rence G
reen user on 06 M

ay 2024




