
protein kinase C translocation, due to a reduction in its anchoring protein RACK­
I in old rats. Use of RACK-I antisense oligonudeotide reduced the response of 
young macrophages to silica, supporting the idea that age-associated alcerations in 
AM signal transduction pathways contribute to decreased sensitivity to silica-in­
duced lung fibrosis. 

373 THIOL ANTIOXIDANTS INHIBIT THE ADJUVANT 
EFFECTS OF AEROSOLIZED DIESEL EXHAUST 
PARTICLES IN A MURIN£ MODEL FOR OVALBUMTN 
SENSITIZATION. 

M J. Whicekus1, M. Zhang~, N. Li2
, M. Horwitz'\ S. K. Nelson4, N. Brechun\ 

D. Diaz-Sanchez2 and A. Nel2
• 

1 Pathology and Lab. Med., UCLA, Los Angeles, 01, 
2 Division ofChnical Immunology and Allergy, UCLA, Los Angeles, CA., 3 Division of 
Infectious Disease, UCLA, Los Angeles, CA. and 1 Webb- ~ring Antioxidant Research 
Institute, UCLA, Los Angeles, 01.. 

Ahhough several epidemiological studies indicate a correlation bctwccu cxpu~u1e lu 

ambient particulate matter (PM) and adverse health effects in humans, there is still 
a fundamental lack of understanding of the mechanisms involved. We set out to 
test the hypothesis that reactive oxygen species are involved in the adjuvant effects 
of diesel exhaust particles (Department) in a murine ovalbumin (OVA) sensitiza­
tion model. First, we tested six different antioxidants, N-acetykysteine (NAC), bu­
cillamine (BUC), silibinin, luteolin, trolox (vitamin E) and ascorbic acid, for their 
ability to interfere in Department-mediated oxidative stress in vitro. Of the six 
agents tested only the chiol antioxidants, BUC and NAC, were effective at prevent­
ing a decrease in intracellular GSH/GSSG ratios, protecting cells from protein and 
lipid oxidation, and interfering with HO-I expression. We therefore selected the 
thiol antioxidants for testing in the murine OVA inhalation exposure model. Our 
data demonstrate that NAC and BUC effectively inhibited the adjuvant effects of 
Department in the induction of OVA-specific lg£ and IgG l production. 
Furthermore, NAC and BUC prevented the generation of lipid peroxidation and 
protein oxidation in the lungs of OVA+ Department exposed animals. These find­
ings indicate that NAC and BUC are capable of preventing the adjuvant effects of 
inhaled Department, and suggest that oxidative stress is a key mechanistic compo­
nent in the adjuvant effect of Department. Antioxidant treatment strategies may 
therefore serve to alleviate allergic inflammation and may provide a rational basis 
for treating the contribution of PM to asthmatic disease. (Supported by US Public 
Health Service Grant AI34567, EPA Southern California Particle Center, and by 
NIAID AI07I26). 

374 THIOL AND IMMUNE EXPOSURE DEPENDENT 
RESPONSE TO OVALBUMIN IN SENSITIZED RATS. 
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, J. Y. Ma1, 

D. N. Weissman1 andJ. K. Ma2
• 

1A5B, N!OSH, Morgantown, WV and 2School of 
Pharmacy, West Virginia University, Morgantown, WV. 

Brown Norway rats were exposed 30 min to the antigen, ovalbumin (OVA) at 7.2, 
68, 93, 111 or 156 mg/m3 on days 1, 8, 15, and 29. Tissue was collected one day 
after the last exposure. Cysccinc (CYSH), glutathione (GSH), and markers of in­
flammation in bronchioa!veolar lavage fluid (BALF) were measured. Alveolar 
macrophage (AM) and pulmonary associated lymph node lymphocyte (PALNL) 
were isolated and assessed for CYSH and GSH concentrations. Specific IgG and 
IgE, and lung tissue IFN-gamma, IL-4, and TNF-alpha mRNA levels (standardized 
with G3PDH) were the immunological endpoints studied. Rats were immunologi­
cally sensitized as evident by exposure related increases in all immunological pa­
rameters and OVA challenge induced increases in BALF albumin, protein and lac­
tate dehydrogenase. In addition, OVA caused a modest elevation at low OVA 
challenges, but sharp reduction in AM thiols at higher OVA challenges. 
Concomitantly, OVA exposure dependent increases in BALF CYSH and GSH were 
observed. CYSH, but not GSH was elevated in PALNL of OVA challenged rats. In 
summary, antigen exposure dose dependent alteration of thiol and immune param­
eters were demonstrated in ova sensitized and challenged rats. 

375 PROTEASE ENHANCEMENT OF IGG I AND !GE 
ANTIBODY RESPONSE TO HEMICELLULASE IN 
MOUSE MODELS OF ALLERGY. 

K. Sarlo, E. D. Clark and J. S. Parris. Central Product Safety, The Procter & Gamble 
Co, Cincinnati, OH. 

The mouse intranasal (MINT) and mouse aspiration (Masp T) tests are being de­
veloped as replacements to the guinea pig intratracheal (GPIT) test used to assess 
the allergenic potential of protein allergens. Protease enzymes have been shown to 
enhance the IgGl antibody response to non-protease enzymes in guinea pigs ex-

posed to mixtures of protease and non-protease enzymes (Sarlo, et.al. JACI, 1997, 
I 00:480). The shift in the antibody response to enzyme mixtures in the GPIT test 
is used to adjust occupational exposure guidelines. To replace the GPIT test, we 
must show similar shifts in antibody responses to enzyme mixtures in the mouse 
models. BDfl mice were exposed via intranasal (IN) instillation to protease, hemi­
cellulase or a mixture of protease + hemicellulase on days l, 3, IO, 17 and 24; sera 
were collected on day 29. Similarly, mice were exposed to the same enzymes via as­
piration (ASP) instillation on days I, 3 and 10; sera were collected on day 15. lgG I 
and IgE antibody to each enzyme were measured by ELISA. IgE titers were ran­
domly confirmed by the rat passive cutaneous anaphylaxis (PCA) test. The protease 
shifted the IgGI antibody response to rhe hemicellulase ~3x in IN and ASP dosed 
mice. The shift wa.~ dependent upon the amount of protease in the mixture - the 
lower the protease levels in the mixture, the smaller the shift. The protease also 
shifted the IgE antibody response to the hemiccllulase in IN and ASP dosed mice. 
The enhancement was greater for IgE than for IgGl. The antibody response to pro­
tease was not altered by the presence of the hemicellulase. Testing of the protease+ 
hemicellulase mixture in the GPIT test also showed a 3x to 4x shift in IgG I anti­
body to the hemicellulase. Therefore, there is consistency between the guinea pig 
and mouse model;. f:onrinued work with mixtures of enzyme allergens is needed to 

develop the mouse model as a full replacement to the GPIT test. 

376 RESPIRATORY PHYSIOLOGICAL RESPONSES TO AN 
EXTRACT OF Stachybotrys chartarum IN BALB/C MICE. 
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• 
1APR CVM, NCSU, Raleigh, NC and 2NHEERL ORD, USEPA, 
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Exposure to Stachybotrys chartarum has been associated with the development of se­
rious health problems in humans, including asthma. Previous studies by our group 
demonstrated respiratory exposure to a pool of 5. chartarum extracts caused bio­
chemical and immunological responses indicative of a respiratory allergic response. 
The goal of this study was to assess the ability of this extract to cause alterations in 
respiratory physiological responses similar to those observed in human allergic 
asthma. Five isolates of 5. chartarum obtained from wallboards in water-damaged 
houses were grown and combined in approximately equal weight amounts, ex­
tracted using Hanks' Balanced Salt Solution (HBSS) + Tween-BO, and filter steril­
ized to form a crude antigen preparation (SCE-1). Female BALB/C mice were anes­
thetized and exposed to 4 aspirations of 50 µl volume containing 10 mg of SCE-1, 
BSA as a non-allergenic protein, or HBSS over a 4-week period. Barometric whole­
body plethysmography was performed to measure enhanced pause (PenH) 10 min­
utes prior to (baseline) and I hour following each aspiration exposure to assess im­
mediate respiratory responses. Additionally, airway hyperresponsiveness co 
nebulized mcthacholine (MCh) was assessed on days I and 3 following the 4th as­
piration exposure. Exposure to HBSS or BSA did not alter baseline PenH values, 
PenH following the aspiration exposures, or airway responsiveness to MCh. 
Exposure to SCE-1 resulted in a 4.7-fold increase in PenH over baseline after the 
3rd exposure, increasing to 5.6-fold after the final exposure, and increased respon­
siveness to a 32 mg/ml MCh aerosol challenge. We conclude respiratory SCE-1 ex­
posure causes respiratory physiological responses similar to chose observed in 
human allergic asthma. However, BSA does not generate the respiratory physiolog­
ical responses expected of an allergenic protein when administered by aspiration. 
(Supported by NCSU/EPA Cooperative Training Agreement CT8265120IO.) 
(This abstract does not reflect EPA policy.) 

377 PATHOLOGIC AND CYTOKINE RESPONSES IN THE 
RESPIRATORY TRACT OF NJ MICE AFTER 
INTRANASAL SENSITIZATION AND CHALLENGE TO 
TOLUENE DIISOCYANATE. 

A. K. Farraj, T. R. Harkema and N. E. Kaminski. Pharmacology and Toxicology 
and Pathobiology and Diagnostic Investigation, Michigan State University, East 
Lansing, Ml. 
Occupational asthma is the most frequently diagnosed respiratory disease in the 
workplace and is often linked to low molecular weight chemicals (LMWC) such as 
toluene diisocyanate (TOI) that sensitize the respiratory tract. Occupational 
asthma is characterized by smooth muscle hypertrophy, mucus hypersecretion, ep­
ithelial desquamation and an inflammatory influx consisting of lymphocytes, 
eosinophils, and neutrophils in the airways. Many experimental models have linked 
the Th2 phenotype to LMWC-induced occupational asthma. Most murine models 
of occupational asthma, however, use systemic administration (e.g., dermal) to sen­
sitize mice. The present study was designed to test the hypothesis chat intranasal 
sensitization and challenge to TOI will induce the immunologic (cytokine and IgE) 
and pathologic responses in the lung that are characteristic of LMWC-induced oc­
cupational asthma. Only mice that were intranasally sensitized and challenged to 
TDI exhibited an increase in lung derived IL-4 mRNA. IL-4 mRNA expression in 
these animals reached 8-fold the level of control 24 hours after exposure and waned 
to 4-fold the control levels by 96 hours. In addition, only TD! sensitized and chal­
lenged animals exhibited an increase in total serum IgE. The total serum IgE levels 
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