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RATIONALE: We investigated effects of tumor necrosis factor-ex 308 (TNFcx) on 
asthma and wheezing and determined whether ambient air pollutants modify effects of 
TNFcx. METHODS: Risk factors, asthma and wheeze outcomes, TNFcx genotype, and 
community air pollution levels were collected at entry from 2896 CHS participants. 
Logistic regression was used to estimate the effects of TNFcx on the wheezing and physi­
cian-diagnosed asthma. We assessed modification of the TNFcx associations with current 
asthma and wheezing with 03, 
PM,o, PM,,, NO,, and acids in a Table I. The effects of TNFcx on wheezing outcomes subset of 1123 fourth graders. in the lowest and highest ozone communities RESULTS: The vanant TNFcx was . . . 
associated with increased risk of m the subgroup of CHS participants 
asthma and Wheezing outcomes in Lowest 03 Highest O, 
wheezing. The effects of TNFcx the past !2 months OR (95% Cl) OR (95% Cl) 
on wheezing outcomes were 
significantly larger in low than ����!� ::�:�1

�old. t� g -�·rn g:� ig·;·: �!high O, communities (Table I). Shortness of breath• 3.9 (I :S:105) 0.8 co:3�:o) There was no modification by the Awakened at night• 3.8 (1.2,11.8) 0.4 (0.1 ,13) 
other air pollutants. CONCLU- ���fc�i;�1
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c:}g-�>l g:� <cg·�·:1>>SIONS: TNFcx-308 variant geno- · · · · · 
types were associated with • Significant interaction ofTNfo and o, (p < 0.05) 

increased asthma and wheezing 
risk, and the effect on current wheezing decreased with increasing 03 level.

This Abstract is Funded by: the CARB, NIEHS (PO I ES093958 I, 
5 P30 ES07048), EPA (R826708), NHLBI (ROI HL61768). 

Antioxidant Supplementation and Generic Susceptibility to Ozone: A 
Randomized Controlled Trial of Children with Asthma 

I. Romieu1 , JJ. Sienra', M. Ramirez•, H. Moreno', NJ. Reyes', B.E. Del Rio', G. 
Hatch'. M. Hernandez•. 1lnstituto Nacional de Salud Publica, Cuernavaca, Mor., 
Mexico; 'Hospital Infantil de Mexico Federido Gomez, Mexico, OF, Mexico; 
'Environmental Protection Agency, Raleigh, NC; •National Institute of Environmental 
Health Sciences, Raleigh, NC. Email: iromieu@correo.insp.mx 

Ozone is a powerful oxidant that has been shown to impair respiratory lung func­
tion in susceptible individuals. Genetic factors may influence variations between indi­
viduals in their response to 03• We hypothesized that a deletion polymorphism which 
abolishes the activity of glutathione S-transferase MI (GSTM I), a gene involved in 
response to oxidative stress, may be associated with susceptibility to ozone exposure. 
Methods: Using a PCR method, we genotyped 158 asthmatic children, residents of 
Mexico City who participated in a randomized double blind controlled trial of antiox­
idant vitamin supplementation. Children were followed through October 1998 to April 
2000. Results: Among children assigned to the placebo group and with an homozy­
gous deletion of the GSTM I gene (GSTM I null genotype), significant ozone-induced 
decrements in lung function were seen (-4.6% 95% CI -I .7% to -7 .6% for FEF25.75 and 
-1.8% 95% CI - 0.11% to -3.4% for FEY, per 50 ppb of ozone 1-h maximum) but no 
decrement was observed among subjects with one or two copies of GSTM I (GSTM 1 .
[ +] genotype). Among children who received the supplement, no significant changes 
in lung functions were observed in either GSTMI null nor GSTMI [+].Conclusion: 
We conclude that asthmatic children with GSTM 1 null genotype are more susceptible
to ozone exposure and that supplementation with antioxidants might compensate for
this genetic susceptibility by increasing the antioxidant defense mechanisms of these
children. 
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!COS (inducible co-stimulator) is the newest member of the CD28 co-stimula­

tory super-family. The gene is located at 2q32-33 near the genes for CD28 and 
CTLA4 and near the region linked to increased lgE production, a key asthma
phenotype. Unlike CD28 and CTLA-4, !COS does not bind CD28/CTLA4 B7
ligands and is not involved in T-cell activation, but is induced afterT-cell activation 
and stimulates T-cell proliferation. In addition, !COS has been shown to promote 
the Th2 phenotype and induce the synthesis of IIA. In this study, the !COS gene was 
sequenced in a subset of 96 individuals from four different asthma case/control
populations, US Caucasians, African American, Hispanic, and Dutch Caucasians
( 16 affected and 8 unaffected per population), to identify polymorphisms. A total of 
41 polymorphisms were identified in this study, 29 of which are novel. No coding 
polymorphisms were identified. Eleven frequent polymorphisms were tested for 
association with asthma phenotypes. Polymorphisms in intron I, intron 3, and in the 
3' UTR were associated with BHR (p<0.05) in the US Caucasian, Dutch Cauca­
sian, and Hispanic populations. In addition, polymorphisms in the promoter region, 
intron 3, and intron 4 were found to be associated with asthma susceptibility (case 
vs control, p<0.05) in US Caucasian, Dutch Caucasian, and African American 
populations. This data suggests that ICOS may have a functional role in asthma
etiology. 
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make to phenotypic variation, disease risk, and response to the environmequ 
been hypothesized for many years. A promising approach to dissect these co

nt "-­
tions is to systematically explore the common gene variants that may be ass

n�...,
with disease. Although asbestos-related diseases (ARD) are among the mo 1 studied occupational diseases, relatively little is known about the host facto ��may affect individual susceptibility. We are interested in the role of single� otide polymorphisms (SNPs) in these gen�s in the association between as n 
exposure and the development of ARD. Smee 93% of genes contain a SNp 
98% of genes are within 5 kilobases of a SNP, this approach provides a pow' aUf 
tool for genetic analysis. METHODS: DNA was isolated from blood sam 
donated by Libby MT and Missoula MT residents (as exposed and control po P1'i. 
lions, respectively). The distribution of the constitutional deletion of gluta� 
S-transferase M l  gene (GSTM I) and SNP analysis of the GSTPI and !LIB geOOt. 
were completed. RESULTS: Constitutional deletion of GSTM 1 was not signifi � A statistically significant effect was found for the presence of the GSTP! *C � 
(F(l ,88)=6.492, p=.013). A statistically significant interaction was found bet,,� 
the presence of GSTPI *A and !LIB (+3952T) (F(l,88)=7.301, p=.008). In this 
interaction, the presence of a GSTP I* A allele removed any effect of ILi B ( + 3953T). CONCLUSIONS: We have successfully shown the effect of SNP inter. 
actions on the development of ARD. Further studies will be needed as asbestos. response genes are identified in other ongoing investigations. 

This Abstract is Funded by: ES O 11676 and NSF-EPSCoR (EAP) 

Association between a Promoter Polymorphism of the CD14 Gene andAirwav 
Disease in Non-Atopic Farmers 

S.G. Von Essen', T.D. LeVan2, G.P. Lambert•, J. Merchant'. A. Stromquist', K.
Kellyl, E. Lyden', DJ. Romberger•, J.R. Spurzem', T.A. Wyatt•. 'University of
Nebraska Medical Center, Omaha, NE; 'University of Arizona, Tucson, AZ: 
lUniversity of Iowa, Iowa City, Iowa. Email: svonesse@unmc.edu 

IN TRODUCTION: CDl 4  is a pattern recognition receptor for LPS. Homozy­
gotes with a C-to-T transition at base pair -159 from the major transcription start 
site for the CD14 gene are known to have significantly higher soluble CD14 levels 
than individuals with the CC and CT genotypes. Farmers are routinely exposed to 
large amounts of LPS. Non-atopic farmers can develop airway obstruction, for 
which LPS exposure is a risk factor. The mechanisms by which LPS has this effect 
are incompletely understood. RATIONALE: To determine if there is an associa­
tion between the CD14 -159 polymorphism and airway disease in non-atopic 
farmers. ME THODS: 98 non-atopic, never-smoker male farmers were chose n 
from the Keokuk Country Rural Health Study cohort in Iowa. Subjects completed 
a respiratory health questionnaire based on the ATS Epidemiology Standardizatio n 
Project and performed spirometry. Genomic DNA was extracted from blood and
screened for the CD14-159 C-ff polymorphism. RESULTS: Obstruction was 
seen on spirometry in 20% and wheezing reported by 21 % of subjects. There was an 
association between a C-ff transition of the CD14 gene at the -159 position and
wheezing (p = .006). Also, airway obstruction was more prevalent in these subjects 
(p = .051). CONCLUSIONS: The C�T transition in the promoter region of the 
CD14 gene at the -159 position was associated with non-atopic wheeze and airway 
obstruction. This polymorphism could be a risk factor for airway disease in farmers.
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Rationale. Diisocyanate asthma (DA) is associated with specific HLA-DQ 
alleles, glutathione-s-transferase and N-acetyltransferase genotypes. We evaluated 
polymorphisms for IL-4 receptor alpha (IL-4Ra), a common component of IL-4 
and IL-13 receptors, IL-13, and CD14, a key constituent of the toll receptor 
complex. Methods. Studies were conducted in 18 workers with DA confirmed by 
inhalation challenge (DA+) and in 30 challenge negative (DA-) workers. Single 
nucleotide polymorphisms (snp) for IL-4Rcx (Ile75Val, Glu400Ala, Glu 576 Arg or 
Q576R, Cys431Arg), IL-13 (Rl30Q) and CD14 (Cl 59T) were analyzed to eluci­
date disease-associated genotypes. Results. No associations were detected between 
DA and individual alleles. However, combinations of snps in the IL-4Rcx and CD 14 
genes were found to be significantly associated with DA. The frequency of the IC 
haplotype (shared between 175V and Cl59T) was 0.44 in DA + workers vs. 0.23 
among DA- subjects (p=0.04). The QC haplotype frequency (Q576R, C l59T) of 
0.667 in the DA+ group was more frequent (0.425) than in the DA- groups (p=0.03). 
Furthermore, the frequency of!QC haplotype (175V, Q576R, Cl59T) was 0.44 in DA 
+ workers vs. 0.217 in the DA - group (p=0.04). Conclusions. The IC, QC and !QC 
haplotypes are significantly associated with the DA phenotype. Although the func­
tional significance of these findings is uncertain, these haplotypes could be suscepti­
bility markers for DA and may be useful aids in the diagnosis of DA. 
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