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1la Full Title: Interaction of Smoking and Genetic Polymorphism of GSTM1, GSTT1,
NAT2 and Atherosclerosis

b. Abbreviated Title (Length 26): Enzymes x Smoking and Athero

2. Writing Group (list individua with lead respongbility first):
Lead: Olshan, A.
Address. Dept of Epidemiology/School of Public HealthYUNC/Chapd Hill, NC 27514-
7400
Phone: (919) 966- 7424 Fax: (919) 966-2089
Electronic E-mail Address: Andy_Olshan@unc.edu
Members of Writing group: Li, R., Tyroler, H., Chambless, L.E., Boerwinkle, E.
Lab Tech (at NIEHS) Bell D.

Contact Person:  Gerardo Heiss (gerardo_hel ss@unc.edu)

3. TimeLine

Following approva by the Publications Committee, the Coordinating Center can begin
preparation of the ID listing. Transfer of the DNA materia to Dr. Bdl'slaboratory can
then follow, as arranged during a conference cal on July 24.

4. Raionde

A plausible link between metabolic enzyme systems and atherogenesis can be found in
the Benditt hypothesis. 1,2 Cells of atheroscleratic plagues differ from cells of the norma
arterid wall in terms of Sze, an gpparent deficiency of cdll to cdl contacts, and ahigh
degree of monoclond character. Benditt and Benditt pointed out that atherosclerotic
lesons begin aslocdized, excessve accumulations of smooth-muscle cdlsin the intima

Using glucose- 6-phosphate dehydrogenase (G-6-PD) isoenzymes as markers to determine
whether cdlls originated from a single progenitor, they concluded that three quarters of

the plagues sampled exhibited a monoclona character.I2 Since the publication of
Benditt'swork (in 1973) at least 26 articles have been published supporting Benditt's
hypothesisin studies of animals and using human tissues from surgery or autopsy. For
example Mgewsky et d. reported that monoclond smooth muscle proliferation in the
thoracic aorta of the chicken can be produced by an initiation-promotion trestment
sequence of chemica mutagens,3 whereas only one article could be found presenting
results that contradict Benditt's proposition. To our knowledge, no studies have explored
the role of genetic polymorphism in the detoxification/activation of promutagens or



mutagens in tobacco smoke on the risk of atherosclerosisin human populations, much
less on atherosclerosis measured in vivo.

5. Man Hypothess

a. Cigarette smoking is associated with increased risk of carotid atherosclerosis among
individuas who are not exposed to "at risk" genotypes of GSTM1, GSTT1, and NAT2
activation/detoxification enzymes,

b. "Atrisk" genotypes of GSTM1, GSTT1, and NAT2 activation/detoxification enzymes
are associated with increased risk of carotid atherosclerosis among never smokers,

c. Thereisasynergistic risk of carotid atheroscleros's among those exposed to the "at
rsk" genotypes of GSTM1, GSTT1, and NAT2 genotypes and cigarette smoking.

6. Data (variables, time window, source, inclusongexclusions):

Anayseswill be conducted on the ARIC cohort- representative sample, and the
asymptomeatic cases of carotid atherosclerosis. Laboratory anayses will include GSTM1,
GSTT1, and NAT2. GSTP1 may beincluded if anew assay can be set up to run thisgene
in the same PCR reection.
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