A962 Experimental Biology 2002: Meeting Abstracts

inflammatory response to ozone in a hyperthyroid state include an increase
in NF-kappa B activation and an up-regulation of chemokine production.
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Induction of CYP1A1 and NADPH quinone oxidoreductase (QR) with
concomitant attenuation of CYP2B1 in the lung: Effects of paving
asphalt fume exposure

Jane Y. C. Ma, David Frazer, Mark W. Barger, Appavoo Rengasamy, Ann
F. Hubbs, Elizabeth Kane, Lori Batteli, Seth Tomblyn, Sam Stone, Vince
Castranova. HELD, NIOSH, 1095 Wiliowdale Road, Morgantown, WV
26505

Polycyclic aromatic hydrocarbons (PAHs) in asphalt fumes require
bioactivation by cytochrome P-450 to exert toxic/carcinogenic effects.
Exposure to asphalt fume may alter phase I (P-450) and phase II (QR and
GST) enzymes in the lung. The objective of this study was to evaluate this
hypothesis in a rat model. Rats were exposed to air or asphalt fume
generated at paving temperature (~150°C, ~20 mg/m®, 3.5h or 6h/day for 5
days). Lung microsomes and cytosol were isolated. The activities for P-450
isozymes (CYP1Al and CYP2B1) and phase II enzymes (QR and GST)
were monitored. Protein levels were determined by Western blot analysis.
The results show that asphalt fume exposure significantly induced the
activity and protein levels of CYP1Al, but markedly reduced CYP2B1
levels and activity in the lung. By immunofluorescence, CYP1A1 induction
was localized in airways, blood vessels, and alveoli. Cytosolic QR activity
was significantly elevated afier asphalt fume exposure, whereas, GST
activity was not affected by the exposure. This induction of CYP1Al and
QR with the concomitant attenuation of CYP2B1 afiter asphalt fume
exposure may alter PAH metabolism leading to potential
carcinogenic/mutagenic effects.
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comparison to controls, AM from asphalt fume-exposed rats showeq
significant DNA damage as demonstrated by the Comet assay. However,
the S9 fraction from asphalt exposed rat lungs used for metabolic activatiop
of 2-aminoanthracene or benzo[a]pyrene in Ames tests, did not induce
mutagenic activity in either S. typhimurium YG1024 or YG1029. These
results suggest that short term inhalation of asphalt fume did not induce 89
metabolic activity-dependent mutagenicity, but caused significant DNA
damage in AM. ’
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Alternation of Innate and Cell-Mediated Immunity to Listeria
monocytogenes by Short-Term Exposure to Diesel Exhaust Particles
Xue-Jun Yin', Rosana Schafer?, James M. Antonini®, Mark W. Barger’,
Cang-Zhuan Dong', Jenny R. Roberts®, Patricia de la Rosa?, Jane Y.C. Ma®,
Joseph K.H. Ma'. 'School of Pharmacy, West Virginia University, PO Box
9530, Morgantown, WV 26506, School of Medicine, West Virginia
University, Morgantown, WV, Health Effects Laboratory Division,
NIOSH. Morgantown, WV >

The effects of diesel exhaust particles (DEP) on functions of pulmonary
host defense were studied using a rat Listeria infection model. Short-term
DEP inhalation (50 and 100 mg/m3, 4.h) by rats resulted in a slowed lung
bacterial clearance, suppressed alveolar macrophage (AM) phagocytosis
and reduced AM production of tumor necrosis factor (TNF)-alpha,
interleukin (IL)-1 and IL-12 in response to Listeria. The combined
DEP/Listeria exposure was also characterized by increased CD4+ and
~ CD8+ cell counts, and percentage of CD8+ cells in lung draining lymph
nodes. The lymphocytes from DEP-treated rats showed increased IL-2
production when challenged with concanavalin A (ConA). Cells from the
combined exposed rats produced increased interferon (IFN)-gamma at day
7, but decreased IFN-gamma at day 3, when challenged with either ConA
or heat-killed Listeria (HKLM). Listeria significantly induced lymphocyte
secretion of IL-6 in response to HKLM, which could be increased by DEP
preexposure. These results indicate that short-term DEP exposure
aggravates Listeria infection by suppressing AM phagocytosis and the
production of TNF-alpha, IL-1 and IL-12, and by eliciting an adverse effect
on T-cell-mediated immunity.
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Effects of paving asphalt fume exposure on genotoxic and mutagenic
activities in the lung
Hongwen Zhao', Xuejun Yin?, David Frazer!, Mark Barger', Seth
Tomblyn’, Sam Stone!, Joe Ma?, Vince Castranova', Jane Ma'. 'NIOSH,
1095 Willowdale Rd, Morgantown, WV 26505, *West Virginia University,
Morgantown, WV
Asphalt fumes are complex mixtures of aerosols and vapors containing
various organic compounds, including polycyclic aromatic hydrocarbons,
and have been demonstrated to alter the cytochrome P-450 sysiem in the
lung with significant induction of CYP1Al. The present study was carried
out to characterize the potential mutagenic and genotoxic effects of inhaled
asphalt fume in a rat model. Rats were exposed to air or asphalt fume
generated at paving temperature (~150°C) at ~98 mg/m® and 6h/day for 5
days. Alveolar macrophaces /4M) ---> gbtained by bronchoalveolar
1e. Mutagenicity was monitored
determined by Comet assay. In

Induction of Apoptosis from Instillation of Agricultural Dust

Robert R Mercer, Liying Wang, James M Antonini, James F Scalilloni, Val
Vallyathan, Vince Castranova. NIOSH, 1095 Willowdale Drive,
Morgantown, WV 26595

In this study, we test the hypothesis that induction of alveolar macrophage
(AM) apoptosis plays a role in lung injury from particulates. We examined
AM apoptosis in F344 rats following intratracheal instillation of 1ml of
saline containing 4mg of particles. Particles used included crystalline
silica, titanium dioxide and particulates from air sampling of citrus and
grape fields. Afler 4 weeks, rats were sacrificed and lung sections analyzed
for the number of apoptotic cells per lung using TdT labelling. Apoptotic
macrophages, expressed in millions of cells per lung (mean+SEN=4)
were 43.4x4 for crystalline silica, 10.50+0.2 for grape, 8.1+0.5 for citrus
and 3.1x0.4 for titanium dioxide. Saline controls were 1.620.4. The degree
of apoptosis correlated well with inflammation and damage suggesting 2
role for anontesis in lung injury resulting from particulates.

‘Enhanced Nitric Oxide Production Associated with Silica-induced

Disease in Rats.

V Castranova’, L Millecchia', DW Porter’, VA Robinson', P Willard', AF
Hubbs’, D Ramseyz, J McLaurin®, A Khan®, A Teass’. 'PPRB, NIOSH,
1095 Willowdale Rd, Morgantown, . WV 26505, *DART, NIOSH,
Cincinnati, OH

This study investigated the relationship between silica-induced lung
damage, inflammation and fibrosis and nitric oxide (NO) production in rats
exposed by inhalation to silica (15 mg/m’ silica, 6 hr/day, 5 days/week, for
116 exposure days). Markers of pulmonary inflammation and damage ris¢
rapidly (5-16 days of exposure) and are maintained at a relatively stable
new set point through 40 days, before rising explosively at 79 and 116 days
of exposure. Fibrosis is evident only during this explosive period of
inflammation and damage. Silica inhalation results in a rapid (5 days) ris¢
in NO-dependent chemiluminescence from alveolar macrophages (AM):
NO products in bronchoalveolar lavage fluid increase significantly,
exhibiting a time course similar to that for parameters of inflammation and
damage. Immunohistochemical analysis of pulmonary inducible NO
synthase (iNOS) and nitrotyrosine identified elevated iNOS and NQ’
induced damage in AM and type II cells afier 79 days of exposure. ThS
NO production is associated with granulomatous regions of the lung
These data indicate that NO production is associated temporally 204
anatomically with silica-induced lung disease in a rat inhalation model.
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Increased lung permeability accompanies homeostatic decline in agint
mice )

Jessica Ann_Shank', Elizabeth M Wagner’, Clarke G Tankersley"
Medicine, Johns Hopkins University, 5501 Hopkins Bayview Circl®
Baltimore, MD 21224, *Division of Pulmonary and Critical Care Medicin®
Department of Medicine, Schoo!l of Medicine, Johns Hopkins Universit}:
Baltimore, MD, ‘Environmental Health Sciences, Johns Hopki®
University, Baltimore, MD

Epidemiological studies show elderly populations are at greater risk for
adverse health effects from inhaled environmental particulate matter.
determine whether enhanced particle uptake contributes to increased f%™
we studied 99mTc-DTPA clearance from the lung in mice with genetic‘_'“"
accelerated aging(AKR/J). Onset of weight loss in this strain predi®
lifespan and is a reliable estimate of homeostatic decli.ne(34i3§EM‘
Tankersley, AJP 2001). Both stable adult(wild type:25g, AKRJJ:45§).’”
AKR/J mice after 9.3% weight loss were anesthetized, intubated, and gv
25ul 99mTc-DTPA by tracheal instillation. 30min clearance from the 1o
was measured by gamma scintigraphy. Results indicated that mice show
an increased rate of particle clearance after weight loss compared to S“/ )
adult controls. Particle retention in the lung of stable adult wild type(® d
AKR/J(n=2), and senescent AKR/J(n=8) averaged 56%, 50% m
40%(p<0.05), respectively. Thus during the period of homeostatic dec!









