
despite similarities in mctd profile. ROA causes a Jes, severe pulmonary
in llammatory resronse per hap, mediated t hrough a molecular pathway differ­
ent from ROFA. 

I 1 994) PCLMONARY TUXICITY OF RESIDUAL OIL ! 'LY ASH lN 
THE RAT: INHALATION VERSUS INTRATRACHEAL 
INSTILLATIO'.\. 

D L Costa. J R Lehmann, R Jaskot, D W Winsett. J Ri<.:hards and K L 
Dn:her. US Em·irom11,•111al Pro/{'{"/ion Agemy, NIIEERL Research 
Triung/e Park, NC. 

Controv<.'.rsy cxi,ts as to the aprropriatcncss of intratracheal insti!!alion ( IT) 
of particulate malta 1PM)  into the rodent lung as a surrogate for inhalation
exposure (IH). The art i f icial nature of ho!us do,ing versus time- and ,·cn t ila­
tion-dcpcndcnt interlohar di,trihutim1 of PM, prohahk disparate intra!ohar
do,imetry. and the impact of t1uid vehicle co-administration umknnine the
accepiahility ot"thc IT methodology. However. a validated IT approach would
allow the screening of relative PM toxicities. the sludy or PM ,amplcs of
l imited availahility /e.g., .,mhient PM), and would diminish the necessity of
IH for acute le.sti ng. Tn evaluate the value of the IT aprroach, residual oil
Hy ash (ROFA) ( an emission PM) was admini,1crcd to groups of rats hy 
nose-only 1H ( 1 2  mg/m1 >: 6 hrs: l .9 um MMAD) follmvcd hy as,cssmcnt
of airv.ay reactivity. hrom·hoalvcolar l avage (BAL). and hi,topathology at
24. 48. and %h. The dose of ROFA lo ,ach of th, fhe disscctcd lung lohcs
was assayed (via neutron activation of V / �i content) in cohort, immcdiatdy
after exposure and summed for the lntal lung dose ( � 1 1  Oug). An identical
study was t hen perfom1cd using this IT dose ( ! ! Oug in (U ml steri le saline:).
The interlobar distrihution of ROFA was similar ( < l 5'7r variation) between
IT / IH with the exception of th.: diaphragmatic lobe dose ( IT > ]NH -·25'i, ) .
The kinetic, and 4uantitati�n or inflammation (BAL prot<:in, LDH, and nrntro­
phi!s) in  the two groups w as virtually identical over all time points. Airway
reactivity in the Ill group ,huwcd a definite, hut not stati>1ically ,ignilicant 
increasing trcn<l ( ---25rk) over the 96th period v- hcrcas the IT group cxhibilcd
a ,igni!icant increase r --40'.'i-) al 24. 48, and 96h. These lindings will be
compared 10 the morphornctric distrihution or injury. Thus. a low dose or
IT-PM appears Lo rnimi<: th!.' Ill-derived injury in terms of lobal distribution
and in llarnmatory hiomarkcr, over 96h, while airway n:activity, though show­
ing a similar re.,ponsc. is •;01m·what exacerhat.:d hy the holus IT challenge.
fThis ahstracr dnes not rc_(/ert EPA policv. ) 

j 1995 J CAPSAICIN RECEPTOR A'.':TAGONIST AND C-l'IBER
DEPLETION REDUCE Pl,LMONARY RESPO:'-,ISES TO 
PARTICULATE MATTER IN BALB/C MICE. 

S H  Gavett, S L  Madison. and B Veronesi. US E11vironme11tal Prnteciion 

Agcnn, NHEERL, f?esew r:h Triangle Park. il/C. 
Several clinical and experimental studies associate tachykinin ncuropcptidcs
with pollutant-induced airway inflammation. Recent eel! culture studies have
demonstratcd that cytok inc release hy human bronchial cpitht: l ia l  ce l ls
(BEAS-2B) in response to the emission source particulate residua! ni l  fly 
ash (ROFA) can be diminished hy preincuhation with ncuroreceptor antago­
nists. We invcsligated whcthcr disruption of lachykinin function inhihils
pulmonary i n llarnmation and airway hypcrreactivity in mice exposed to
ROFA. Six groups er IO wk old mah: BALB/c mice (n = 6-7 per group) 
were rnn1par.:d. Capsaicin wa, administcn:d (50 mg/kg i .p.) to po,tnatal day 
2 mice to dcncrvate S!.'nsory C fihcrs. As I O  wk old adults they were then
intratrachcally instil led ( IT1 with saline (CAP/OJ or ROFA (3 mg/kg: CAP/
ROFA). Other 10 wk old mice received IT capsazipinc (CPZ; 1 00 µI. 10 '
M). a selective antagonist of thc vanilloid (i .e., capsaicin or i rritant) receptor.
immediately heforc IT sal ine (CP7JO) or ROFA (CPZ/ROFA). Control mice
received only IT saline (0/0) or ROFA (0/ROFA}. Twenty-four hr after
expo,urc, numhcrs of brc,nchoalvcolar !avagc (BAL) neutruphils wne 27-
fold greater in 0/ROFA m ice compared with 0/0 mice, and mhcr significant
increases in BAL pmtein and lactate dehydrogcnase (LOH) were found.
Compared with 0/ROFA mice, CAP/ROFA mice had :17'k fewer ncutrophils,
:,41;0 lower LOH, and 25,;; lower protein; in contrast CPZ/ROFA values were 
similar to 0/ROFA. 0/ROFA mit:e were hypcrreactive to i .v .  mcthacholine
chalkngc compared with 0/0 micc (mcthacholine dose inducing 75'/c increase
in rcsi,tance (ED75) was 38'7c lower in 0/ROFA mice: P = 0.0 ! 5). CAP/
ROFA and Ci'Z/ROFA mice were less n.:active than 0/ROFA mice ( ED75 
was 2 1  'ii greater in both groups). Although these latter diffcn.:nces were not
significant, thc,sc trends suggest that tachykinins contribute to particu late­
i nduced airway inflammation and hypcrrcactiv ity. (This a/Jsrmcr does 1101 

reflect EPA policy. ) 

I 1 996 I EXPOSURE TO DIESEL EXHAUST PARTICLES (DEP) 
ALTERS THE RESPONSIVE'.'\ESS OF RATS TO BACTERIAL 
LIPOPOLYSACCI IARil)E (LPS) I.\JSULTS. 

H -M Yang' . J Y C  Ma'. V Ca,tranova'. M W  Barger' and J K H Ma'. 
1/fELDINIOSH, 'School of I'lwmwcy, WVU. Morgm11011·11, \VV. 
Exposure to DEP has been associatct.l with increased susceptibility lo pu ltno­
nary infection (Em iron Re\ :17:44, J 985). Our hypothesis i s  that the functional
activity of alveolar macrophage, (AM) in rcspon,e to hactcrial LPS insult,
is diminished after DEP exposure. Mak Sprague-Dawley rats (-25ll g)
received a single intratracheal instil lation ol DEP (5 mg/kg) or saline, then
were challenged in tratracheally with LPS ( 1 .0 mg/kg) lff saline 3 Jays later.
Rats were sacri ficed :1 h after this second 1 reatmcnt and underwent hronchoal­
vcu!ar lavage (BAL). BAL cc! !  differentiation, protein and lactate dchydroge­
nase (LDH) in BAL fluid were mca,urcd. Macrophage innammatory protein
2 (M IP2, ELISA). tumor necrosis factor-alpha (TNF-a, ELISA l and nitric 
oxide (NO, Greiss assay) were moni tored in hoth AM-conditioned supernatant 
and BAL fluid . Exposure to DEP resulted in increases in protein. LDH.
ncutmphil innux, l ymphocyte in flux and the production of MIP2. TNF-a
and NO by AM. Exposure to LPS alone increased the infil 1ration of hllth
neulrnphils and lymphocytes and the production of M IP2, T:'-,lf.a and :-,;o 
in AM supernatant and BAL fluid. Pretreatment nf rats with DEi' decreased 
the production of TNF-a, \1IP2 and :--n hy AM in response l<J suhse4ucnt
treatment with LPS hclow levels expected if Lhe DEP and LPS rcsp(>nscs w ere 
additive. In summary, hoth DEP and LPS caused inflammation. However. prl'­
exposure to DEP decreased the secretory function of AM in response to
suhsc4uent LPS exposure, which may, in part. he rcspon,ihlc for 1hc incrca,cd 
morhidity of infectious diseases after DEP exposure. 

J 1 997 J COMPROMISED PULMONARY AND SYSTEMIC IMML.::--;E
RESPONSES IN THE RAT MAY HELP EXPLAIN 
INCREASED PULMONARY INFECTIONS OBSERVED I� 
WOODSMOKE-EXPOSED CHILDREN. 

J T Zcl ikoff, Y Li, K Fang. L C  Chen, M D  Cohen. New fork lh1iver,i1y
Med. Ctr. . Tuxedo, NY. 
Epidemiological studies suggest that chroni<: inhalation of woodsmnkc (WS)
incrca,cs the incitlcncc, duration. and. possihly. severity of infectious respira­
tory disease in children. This ,tudy seeks 10 examine whether aculc hi:;h­
dnse and/or long-tenn low-dose cxpm,urc to inhaled WS compromise, host
rc,i,tance against hactcrial i n fections. Rats v-erc exposed nose-onlv tor either
4 d ( I hr/d) or I mo ( 3 hr/d) to WS gennatcd from the huming or red oak.
Smoke was chara,teri�cd in terms of paniculalcs. CO, N(h, metals, and 
BaP. Under the current huming conditions. particulate, were generalcd at a
level of either 750 or I 00 µg/m' for the short and long-tenn studies. respec­
tively. Fol!owing exposure, rats were intratracheally- im,ti! led with Staphvlo­
coccus aureu.1· 10 assess cJkcts upon bacterial c learance; thc,e same animals
were also used to study effects upon thymic ccllularity, hlood ,ell prof i l es.
and lymphopml ilcration. Lungs from unin fected rats were lavaged to as-css 
effects upon macrophage (MP) function and biochemical markers. Both shnrt
antl long-term \VS exposure reduced hac!crial clearance 5 d po,t-cxposurc;
e ffects from short-tcnn exposure, persisted for up to 1 1  d. Mcchanistic ,tudics
suggc,t that comprom ised ho.st resistance may he associated w ith changes
in :Vhh function. Inhalation of WS for 4 d reduced M<l, production of supcmx­
idc anion. while exposure for ! mo significantly reduced thymic cc! lularily
and proliferation or hlood lymphocytes 3 d following the final exposure.
RL·sults from these toxicological studie, dcmonstratc that altcr.:d pulmonary 
immunity may. at least in part, explain particular health effects ohscrvcd in
WS-cxposed children. Supported hy CIAR #94-0:1. 

1 1 998 [ WORKER EXPOSURE TO HEAVY METALS l'.\l PRESSURE-
TREATED WOOD DUST. 

P Decker, B Cohen, und T Gordon. N)'U Medical Center, Tuxedo, NY.

Pressure treatment with chromium. arsenic, and copper enahlcs rdativcly
non-resistant wood to he used in a numher of outdoor con,truction projects
including marine p i ling,, founda1ions. playgrounds, and recreational decks.
This study examined the airhomc concentration and particle! size distrihution
or wood particles, chromium. copper, and arsenic at outdoor and indoor work
sites. The mean Lota! dust conc<!ntration for the outdoor area and personal
samplers were 0. 7:1 ant.I 0.57 mg/m '. respccti vcly. Personal impactor ,amp I ing
demonstrated that over 80'k of the outdoor wood dust was greater than ! 5 
µm in diameter. Indoor woo<l dust concentrations were much greater than
the outdoor values and w�rc job cawgory-depcndent. For an indnor sanding 
operation, the mean total du.st concentration, as determined hy personal 
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