
1118 EFFECTS OF XENOBIOTICS ON SERUM TUMOR NECROSIS 
FACTOR (TNF) AND INTERLEUKIN-6 (IL-6) RELEASE 
AFTER LPS IN RATS. N Hog1en, A Swim, L Robertson. 
and S Shedlofaky. Dept. Hed., VA Hasp. & Grad. 
Ctr. for Toxicol., Univ. of Ky., Lexington, KY. 

XenobiotioB which Bre classic _inducers of hepatic 
P450 also affect cells involved in the inflamma­
tory response. TUr and IL-6 are two important 
regulatory cytoklnes produced by these cells. To 
investigate xenobiotic effects on cytokine release 
in vivo. endotoxin (LPS, D.lmg/Kg iv) was given to 
male 5D rats 24h after ip administration of corn 
all (CO-vehicle), phenobarbital (PB-BOmg/Kg), 3-
methylcholanthrene (KG-BOrng/Kg), 2,2'4,4'5,5'­
hex8chlorobiphenyl (HCB-150pmol/Kg), or 3,3'4,4'5-
pentBchlorobiphenyl (PeCB-30pmol/Kg). TNF activity 
was analyzed in serum 90min post-LPS using the LM 
oytotoxicity assay (U/ml) and IL-6 in serum 24h 
post-LPS using the B9-cell proLiferation assay 
(U/ml). TRF values were; CO-26.5 ±5.2; PB-31.S 
±lO.5; HC-8S.9 ±20.4*; HCB-20.0 ±8.3; PeCB-179.6 
±34.1*. IL-6 values werel CO-3.5 ±1.2; PB-14.6 
±4.9*; HC-16.1 ±2.7*; HC8-2.9 to.7; PeCB-34.4 
t9.B*. Values are mean ±SEM, n=6 for TUF & n=5 
for IL-6, (*) denotes significant difference from 
CO at p<0.05. 

CONCLUSIONS: Both HC and PeeB increased serum 
TNF aotivity and PB, MC, and PeeB increased IL-6 
aotivity after LPS. The toxic PeeD was the most 
potent •. These data shaY that xenobiotics variably 
affect cytokine production by inflammatory cells, 
and that these effects seem to be independent of 
their ability to induce hepatic P450s. 

1119 INHIBITION OF MACROPHAGE FUNCTION 
AMELIORATES ACETAMINOPHEN HEPATOTOXICITY. 
o L Laskin, C R Gardner, J A Todaro, V 
Price and 0 Jollow. Joint Grad. Prog. 
Toxicol., Rutgers Uni versi ty I Piscataway, 
NJ and Univ. S. Carolina, Charleston, SC. 

Treatment of female SD rats with 
acetaminophen (AA) (1.2 g/kg) results in 
a rapid accumulation of activated 
macrophages in the liver. We hypothesize 
that these cells release mediators that 
contribute to the toxicity of AA. To test 
hypothesis, we analyzed the effects of 
inhibiting macrophage function on AA 
toxicity. Histological examination of 
tissues from livers revealed that 
pretreatment of rats with gadolinium 
chloride or dextran sulfate which inhibit 
liver macrophage function, ameliorated 
the toxicity of AA. In contrast AST and 
ALT levels were unaffected by these 
treatments. The effects of the macrophage 
.inhibitors were not due to alterations in 
the half-life of AA or to the formation 
of AA metabolites. We also found that 
pretreatment of rats with the macrophage 
activator lipopolysaccharide augmented 
the toxicity of AA. This was correlated 
with nonspecific depression of AA 
metabolism. Taken together, these data 
support for our model that activated 
macrophages contribute to hepatotoxicity. 
Supported by NIH Grant GM34310. 

1120 FIBROGENIC PARTICULATE STIMULATION OF THE HUMAN 
ALVEOLAR MACROPHAGE (AM). A Hollan. R Hamilton, B...Q 
Perkins, and B K Sche!Jle, Depts of Int. Med. and Pharmacol., 
The University of Texas Medical School, Houston, TX. 

Of all inhaled parliculates, asbestos and silica (SIL) are 
unique in their ability to cause human disease, Both are 
recognized as ubiquitous occupational fibrogenlc agents, 
capable of inducing fibroblast proliferation and excess 
collagen production in the lung. In this study we examined 
whether the responses {release of effector molecules} of the 
human AM to fibrogenic particulates such as chrysotile 
(CHR) and SIL are unique compared to non-fibrogenic 
titanium dioxide (TIO), and may play a role in the 
development of pulmonary inflammation and fibrosis. Of the 
three particulates only CHR stimulated superoxide anion 
release, a very early response (min). Both CHR and SIL 
stimulated leukotriene B4 release, an intermediate response 
(mln·hr), and the later (hr·days) release of the cytokines 
tumor necrosis factor-a (TNF-u) and interleukins-1aand 
p (IL-1). Increases in released IL-1 VoIere mirrored by 
increases in cell-associated levels. CHR was unique in that it 
also stimulated interleukln-6 production. TIO stimulates 
very little effector production, evoking only a minimal 
secretion of TNF-a. These results suggest that the spectrum 
of macrophage secretory products elicited by a particulate Is 
characteristic of that particulate. In addition, the different 
patterns of effector release imply that CHR and SIL stimulate 
non-identical (but possibly overlapping) sets of receptors 
and intracellular Signalling pathways. This work was 
supported in part by NIEHS grant ES-04B04 and NIH grant 
Mot -RR-02SSB. 

1121 MODULATION OF QUARTZ AND CHRYSOTILE­
INDUCED PRODUCTION OF REACTIVE OXYGEN 
lvlETABOLlTES. K M Savoiajnen, M Tuomala, and M 
Holopainen. Dept. Environ. Hyg. & Toxicol., Natt. Publ. 
Hlth. inst., Kuopio, FINLAND. 
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Quartz, chrysotile, and soluble stimuli, e.g. chemotactic 
peptide (FMLP) and phorbol myristate acetate (PMA), all 
activate human polymorphonuclear leucocytes (PMNL), and 
induce production of reactive oxygen metabolites (ROM). 
The aim of this study was to explore interactions between 
particulate and soluble stimuli in the activation of PMNL. 
PMNL (5 X 10' cells/ml) were exposed to quartz (Q; 100 
jlglml), chrysotile (CR; 200 jlglml), FMLP (2 X 10-' M) or 
PMA (5 X 10-' M) or to combinations Q + FMLP, Q + 
PMA, CR + FMLP, CR + PMA, or FMLP + PMA. Ca" was 
present (1.0 mM) or absent in the medium; in interaction 
studies stimulants were added simultaneously. ROM-induced 
chemiluminescence was measured with a lurninometer. All 
stimuli induced ROM production. PMA and FMLP additively 
increased Q- or CR-induced ROM production. Also the 
interaction between FMLP and PMA was additive. Extracel­
lular ea2

+ did not have an effect on ROM production. FMLP 
activates PMNL via inositol lipid signaling pathway and 
PMA activates protein kinase C (PKC). Thus, inositol lipid 
signalling and PKC activation may be involved in ROM 
production by particulate and soluble stimuli in PMNL. 
Supported by The Academy of Finland and the Finnish Work 
Environment Fund. 

1122 EFFECTS OF OZONE INHALATION ON RAT 
ALVEOLAR MACROPHAGE (MP) PRODUCTION OF 
REACTIVE NITROGEN AND OXYGEN INTER­
MEDIATES. K Pendino, C punjabi, C Gardner, 
J Laskin, 0 Laskin. Graduate Program in 
Toxicology, Rutgers University and UMDNJ­
RW Johnson Medical School, Piscataway, NJ_ 

Acute exposure to ozone is associated with 
the accumUlation of inflammatory cells in 
the lungs which have been hypothesized to 
release mediators that contribute to lung 
injury. Nitric oxide is a highly reactive 
molecule produced via an L-arginine 
dependent nitric oxide synthase that has 
been implicated in tissue injury. In the 
present studies we examined the effects of 
ozone on production of nitric oxide by 
lung MP. AlVeolar MP were isolated from 
female SD rats 48 hr following exposure to 
ozone (2 ppm, 3 hr). Nitric oxide was 
measured by accumUlation of ni tr i tes in 
the culture medium. Ozone exposure 
resulted in a 2-fold increase in the 
number of cells recovered from the lungs. 
Differential staining revealed that these 
cells consisted of 89% MP. Cells from 
ozone-treated rats were found to produce 
significantly more nitric oxide than cells 
from control animals. This was correlated 
with decreased production of superoxide 
anion by these cells. These data suggest 
that MP-derived nitric oxide may 
contribute to tissue injury following 
ozone exposure. (ES04738) 

1123 GENERATION OF FREE RADICALS FROM PHAGOCYTES 
INDUCED BY OCCUPATIONAL MINERALS. V. Vallyathan, 
NS Dalal, JF Mega and X Shi. Div. of Resp. Dis. 
Studies, NIOSH, and Chern. Dept., West Virginia 
Univ., Morgantown, WV. Sponsor: V Castranova 

This study was undertaken to determine and 
differentiate the potential of occupational dusts 
to stimulate the production of oxygen radicals by 
human polymorphonuclear leukocytes (PMN) and rat 
alveolar macrophages (AM) in vitro using electron 
spin resonance spectrometry (ESR) and spin trap 
technique. PMN and AM were exposed to amosite, 
chrysotile or crocidolite asbestos, to freshly 
fractured or aged silica, and to an inert dust 
barite in the presence of a lipid soluble spin 
trap a-phenyl-t-butyl nitrone (PBN). Free 
radicals generated during phagocytosis were 
trapped by the PBN forming a stable PBN adduct. 
Lipid extract of the reaction medium was 
subjected to ESR measurement to determine the 
relative intensities of radicals generated. 
Amosite and crocidolite asbestos generated 
greater concentrations of oxygen free radicals 
than silica and chrysotile asbestos. Catalase, 
but not superoxide dismutase, inhibited more than 
70% of the generation of radicals. Desferoxamine 
inhibited the radical generation and 1,3-bis(2-
chloroethyl-l-nitrosouria (carmustine), an 
inhibitor of glutathione reductase systems, 
enhanced radical production four-fold. These 
data indicate that in vitro exposure of 
phagocytes to particles will generate significant 
levels of oxygen radicals. 

1124 EFFECTS OF HYPEROXIA ON THE ACTIVITY OF RAT 
PULMONARY MACROPHAGES. V Castranova, JYC Ma, 
MW Barger, WH Pailes. HV Dedhia, NS Dalal, M 
Billie, and V Vallyathan. Div. Respir. Dis. 
Studies, NIOSH and Div. Pulm. Med., and Dept. of 
Chern., West Virginia Univ., Morgantown, WV. 

This study characterized the activity of pulmonary 
macrophages after in vivo exposure of rats to 95% 
oxygen for 64 hrs. Zymosan-induced hydrogen 
peroxide (H202) production was decreased by 41% in 
phagocytes obtained from 02-exposed rats. 
Similarly, zymosan-stimulated oxygen radical 
generation monitored by electron spin resonance was 
decreased by 53% in phagocytes from hyperoxic rats. 
This decline in activity could not be accounted for 
fully by decreased viability, since membrane 
integrity of exposed cells declined by only 12%. 
In contrast, zymosan-stimulated chemiluminescence 
(CL) rose by 540% after 02-exposure. This high CL 
could not be explained by lower antioxidant levels 
(reduced and oxidized glutathione) in 02-exposed 
cells. Further, there was no difference in the 
proportion of CL generated by superoxide, H202, 
cyclooxygenase, or 1ypoxygenase metabolites in 02-
exposed vs control macrophages. Lipid peroxidation 
of lavaged pneumocytes was elevated by 118% after O2 
treatment. Therefore, high CL may be due to the 
production of reactive lipids by 02-exposed 
pneumocytes. In conclusion, in vivo exposure of 
rats to hyperoxic conditions results in lipid 
peroxidation, decreased membrane integrity, and 
depressed ability of phagocytes to release reactive 
oxyg.en species in response to particles. 

1125 BRONCHO-ALVEOLAR LAVAGE FLUID ENZYMES 
AFTER EXPOSURE OF MICE TO RICIN AND RICIN B 
CHAIN AEROSOLS. D A Creasja, S Bavari., K A 
Bostian and D M· Walters. United States Army Medical 
Research Institute of Infectious Diseases, Frederick, MD. 
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Ricin Is a plant toxin, with lectin properties, that is composed 
of an A chain and a B chain. Ricin binds to celis via the B 
chain and Is internalized. The A chain enzymatica!ly inhibits 
protein synthesis leading to cell death. When Inhaled by 
mice, ricin causes pulmonary necrosis and death. Systemic 
administration of ricin causes death but not pulmonary 
necrosis. Immunization against ricin can prevent death from 
both Inhaled and systemically administered ricin, but does 
not prevent pulmonary necrosis from inhaled ricin. Since 
ricin is not a primary irritant, we postulated that the binding of 
inhaled ricin (lectin) to cell(s) within the respiratory tract was 
sufficient to trigger the release of inflammatory mediators and 
produce pulmonary necrosis. To test this hypothesis, we 
exposed mice to aerosols of either ricin or ricin B chain alone 
and measured enzyme markers released in brocho-alveolar 
lavage (BAL) fluid. We found no difference between control 
and aerosol exposed mice in levels of total protein and 
albumin, but did find a time dependent, increased release of 
acid and alkaline phosphatase, lactic dehydrogenase and 5' 
nucleotidase after aerosol exposure to both ricin and ricin B 
chain alone. We conclude that either Inhaled ricin or ricin B 
chain alone is sufficient and both are effective In producing 
the release of enzymes indicative of alveolar macrophage 
activation and cytotoxicity in BAL fluid. 

'Supported by National Research Council Assoclateshlp 
Program. 
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