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infiammat«Y reapome to ozone in a hyperthyroid state include m mcreae
in NF� B activation and an up-regulatioa of dlemoki.nc procb:tion.
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llllllldloa of CYP1Al ... NADPH ..._ on4oredactae (QR) wtda 
coneomitud attemwloa ol CYP2B1 la tM lmls: Ell'edl of pavtq 
asphalt fame e� .. 
Jane Y. C. Ma. David Frazer, Mart W. Barger, Appavoo Rcngasa.my, Ann 
F. Hubbs, Elizabeth Kano, Lori Baneli, Seth Tomblyn, Sam Stone, Vince 
CastranoVL HELD, NIOSH. 1095 Willowdale Road, Morpmown, WV 
26505
Polycyclic aromatic hydrocabom (PAiu) in upbalt fiuma require
bioactivation by cytochrome P-450 to exert toxic/carcinogenic effects.
Exposure to asphah fume may alter phase I (P-450) and phue Il (QR md 
GST) mzymea in tho lung. The objective oftlm study wu to evaluuc thia
hypothesis in a rat model Rats wens exposed to air or upbalt fume
gencnted at paving tanpcrature (-150°C, -20 mwm3. 3.5h or 6h/day for 5
days). Lung mic:rosomea and cytOIOl were isolated. The�- for P-450
isozymes (CYPlAl and CYP2Bl) and phase II mzymea (QR and GST)
were monitored. Protein levels were determined by Westcna blot analysia.
The resuha show that asphah fume exposure significandy induced the
activity and protein levela of CYPlAl, but markedly reduced CYP2Bl
levels and activity in the lung. By immunofluorelCCIICO, CYPlAl induc:tion
was localized in airways, blood vessch, and alveoli. Cytosolic QR activity
wu signific:antly elcvat.ed after upbah fume exposure, whereas, OST
activity wu not affected by the exposure. This induction ofCYPlAl and
QR with the concomitant attenuation of CYP2Bl after asphalt fume
exposure may alter P AH metabolism leading to potential
can:inogcnic/mutagcnic eff ecb.
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Alternation or Innate md Cell-Mediated Immiinfty to Listeria 
1110110cyto1enes by Short-Term E:l]IOIRU'e to Diesel Exbamt Partklet
X�un Yln1• Rosana Schafa-l, James M. Antonini3, Martt W. Barger3,
Cang-Zhuan Dong1 , Jenny R. Robcrts3, Patricia de la Rosa2, Jane Y.C. Ma3,
Joseph K.H. Ma1

• 
1School of Pharmacy, West Virginia University, PO Box 

9530, Morgantown, WV 26506, 2schooi of Medicine, West Virginia
Un

i
venity, Morga.mown, WV, 3Hcalth 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 inhalatioa (SO and 100 mg/m3, 4 h) by rats resulted in a slowed lung 
bacterial clearance, suppressed alveolar macrophage (AM) pbagocytosis 
and reduced AM production of tumor neaosia factor (TNF)-alpha, 
interlculc.in (IL)-1 and IL-12 in response to Listeria.. The combined 
DEP/Listeria exposure wu also characterized by increased CD4+ and 
CDS+ coll counts, and perccmage of cog+ cells in lung draining lymph 
nodes. The lymphocytes from DEP4reated rats showed inacased IL-2 
production when challenged with concanavalin A (CoaA). Cells from the 
combined exposed rats produced inacased interferon (IFN)-gamma at day 
7, but deaeased IFN-gamma at day 3, when cballonpd 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 
prcexposure. These results indicate that short-term DEP oxpomre 
aggravates Listeria infection by auppresaing AM phagocyt.olil and the 
production ofTNF-alpha, IL-1 and IL-12, and by eliciting an adverse effect 
on T-cell-mediated immunity, 
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Effects or J111Yin1 asphalt ra- espo1ure oa .-,tolic aall 11D1ta,enk: 
lldivitles ID tbe hml
Hongwen Zhao1, Xucjun Yin2, David Frazer, Mart Barger, Seth
Tomblyn1, Sam Stone1, Joe Ma2, Vmcc Culnnova1, Jane Ma1• 1NIOSH.
1095 Willowdale Rd, Morgantown, WV 26505, 2Weat Virginia Univonity, 
Morgantown, WV .. 
Aspbah fumes are complex miXlllres of aerosola and vapors c:omaining 
various organic compounds, including polycyclic aromatic hydrocarbona, 
and have been demonstrated to al:tcr the cytochrome P-450 system in the 
lung with significant indw:tion ofCYPlAl. The prcsoill study wu.cmried 
out to characterize the potential mutagcnic and genotoxic effoctl of inhaled 
asphalt fume in a rat model. R.a%J were exposed to air or asphah fume 
goncnted at paving temperature (-1SO"C) at -98 mg/in3 and 6Wday for S 
days. Alveolar macrophages (AM) were obtained by brondloalveolar 
lavage. S9 wu isolated from the lung tiuuc. Mutagaiicity wu monitored 
using the Ames test and genotoxicity wu determined by Comet assay. In 

oompamoa to controls, AM from uphah fumo.expoaed rats 
significanl DNA damage u dcmonstnted by the C-OIDCt assay. How 
the S9 fraction from asphah oxpoeod rat hmp UICd f<¥ md&bolic 
of 2-aminoaulhrace:e or be:nzo[a)pyrme in Ama teata, did not · 
mutagcnic activity in either S. typhirmuiMlfl YG1024 or YG1029. 1"be.t 
resuha suggest that abort term inhalltioa of asphalt fume did not induce 
metabolic activity«pe:ndcm mutagmicity, bat c:&llled ligaific:ant Dti 
damage in AM ... 
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Innc:do• of :Apopbil from InedOedoa of Apicaltanl n.a '

Robcrt-R Mercer, Liying Wang, James M Antonini, Jamea F Scalilloai; 
Vallyathan. . Vince Castrmova. NIOSH, 1095 Willowdale 
Morgantown, WV 26595 
In thia audy, we test the hypothesis that incb:tioo of alveolar ma4::n:l!ltllai 
(AM) apoptoaia plays a role in lung injury from particulates. We o 
AM apoptosia in F344 l'll1I following imntrachcal instillalion of hnl ot 
saline containing 4mg of particles. Particlea used included �. 
silica, titanium dioxide and particulates from air  sampling of citruJ 111d 
grape tielda. Aft« 4 weeks, rats wen, aaaificed and lung sectiona anal� 
for the number of apoptotic celb per lung uaing TdT labelling. Apoptotie 
1J!8aophagea, cxpreued in milliona of cells per lung (mean±SE,N�l 
were 43.4±4 for c:rystalline silica, 10.50±0.2 for grape, g, 1±0.S for citnii 
and 3.1±0.4 for titanium dioxide. Saline eolllrob were 1.6±0.4. Toe� 
of apoptosia. correlated well with inflammation and damage suggesting 1
role for apoptosis in lung injury resulting from particulata. 
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Eobmced Nlaic Chide Prodac:doll Awldated wttla S1Hca-m1hac1111 
�lnRm.
V Caatnnova1, L Millocchia1

, OW Porter, VA Robinson1
, P Willard1

, Ai
Hubba1• D R.amsey2, J McLaurin2

, A Khan2
, A Tcasa2. 1PPRB. NIOSH,

1095 Willowdale Rd, Morgantown, WV 26505, 2DAR"F, NIOSH, 
Cincinnati, OH 
This study investigated tho relationship between silica-induced 11111g 
damage, intJarnma,ion and fibrosis and nitric oxide (NO) production in .-.
exposed by in.halation to silica ( 1 S mg/m3 silica, 6 hr/day, S days/weelc, f11
116 exposure days). Marlten of pulmonary inO•mrnation and damage rill 
rapidly (S-16 days of exposure) and are maintained 11 a relatively sta1* 
new set poinl tm-ough 40 days, before rising explosively at 79 and 116 da)I 
of exposure. Fibrosis is evident only during thi1 explosive period d 
intJ•mmation and damage. Silica inhalation resuhs in a rapid (S days) rile 
in NO-dependent chemiluminescence from alveolll' macrophages (AM). 
NO products in bronchoalveolar lavage fluid inacasc significaatly, 
exhibiting a time course similar to that for parameters of inflammation and 
damage. lmmunohistochemical analysis of. pulmooary inducible NO 
synthase (il'JOS) and nittotyrosino identified elevated iNOS and NO. 
induced damage in AM and typo II cells after 79 days of exposure. Thia 
NO production is associated with granulomatous regjoos of the lung 
These data indicate that NO production is associated temponlly a

anatomically with silica-induced lung disease in a rat inhalation model 
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Increaaed bmc permeability accom...-. bomeomdc dedlne la a&III 
mke 
Jeaka Ann Shanlr.1, Elizabeth M Wagna-l, Clarice G Tanlccnlc,(1Medicine, Johna Hoplcins University, SSOI Hopkin, Bayview Cirdl.
Baltimore, MD 21224, 2Division of Pulmonary and Critical Care Mcdicinr. 
Department of Medicine, Scliool of Medicine, Johns Hoplcim UnivmirJ, 
Baltimore, MD, 1Environmental Health Scie:ncca, Johns Hopkia 
Univenity, Baltimore, MD 
Epidemiological studiea show elderly populations are at greater ruk fu 
adverse heaJth effects from inhaled onviromncntal particulate matter. Tt 
determine whether enhanced particle uptab comibutea to inacucd rui. 
we studied 99mTc-DTPA clearance from the lung in mice with gendicall! 
accelerated aging(AKR/J). Omel of weight lou in this strain prcdilS 
lifespan and ii a reliable .. estimate of homeostatic doclino(34±3SElt 
Tanlcenley, AJP 2001). Both suble adult(wild typo:2Sg. AKR/J:4Sg) .. 
AKR/J mice after 9.3% weight lou were anesthetized, intubated, and gi\'CI 
25µ1 99mTc-DTP A by tracheal instillation. 30min clearance from the hllt 
wu measured by gamma scintigraphy. Roauhs indicated that mice showd 
an increased rate of particle clearance after weight loss compared to saahll 
adult colllrolL Particle retention in the lung of stable aduh wild typo(n--4� 
AKR/J(D"'2), and senescent AKR/J(n-=8) averaged 56%,. SO% Id 
40%(p<O.OS), respectively. Thus during tho period of homeostatic cledill 
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