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FROM THE DIRECTOR

he University of California, | would like to extend a warmwelcome to

you to the 4 annual TRDRP investigator meeting. Thisyear marksthe

10" anniversary of TRDRP and this milestone is reflected in the theme of this
year’ s conference: Tobacco Research in Action — A Decade of Progress.

California was thefirst state to establish a comprehensive tobacco control
programin 1989, and until last year, the only oneto include research as part of
that plan. Thus, California hasthe ability to deploy itsexcellent research infra-
structurein the fight against tobacco and to make progress on a wide variety of
ISsues surrounding tobacco use.

Fortunately, California has been joined by a growing list of other states,
which have embarked on tobacco control efforts of their own, modeling onthe
California programand moving beyond. Thus, thereisnow the abilitytolearn
from each other and to strengthen everyone' s efforts.

Californiaisuniquely positioned to provide modelsfor interventions aimed
at diverse populationsresiding within our borders. Knowledge gained through
resear ch and practice about these communities can betransferred to other parts
of the country and theworld.

While we have made great progress, we all know that there is still a lot of
work left to be done. The tobacco control landscape is shifting continuoudly,
and we have to stay on top of those changes and their implications for public
health. | hope that this meeting will highlight just how much we have learned
and achieved over thelast ten years. At the sametime, the workshops, plenary
session, and poster presentations should stimul ate discussion about the press-
ing research questions we need to addressin the years ahead.

01 behalf of the Tobacco-Related Disease Research Program staff and

Qusanne Hildebrand-Zanki, Ph.D.
Director. TRDRP

S Ul Sanel- ol
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CHEDULE OF EVENTS

DECEMBER 2, THURSDAY

12noon-9:00pm

REGISTRATION

2:00-5:00pm
CoNCURRENT WORKSHOP SESSIONS

American Cancer Society — California Division

“American Cancer Society - Looking to 2015”
M oderator: John Simmons, M.D. - Kaiser Medical Ctr., Walnut Creek, CA

California Department of Education — Healthy Kids Office

“Innovative School-based Programs’
Moderator: D.J.Peterson - Healthy KidsProgram

California Department of Health Services — Tobacco Control Section
“Innovative Tobacco Control Programs”
M oderator: Holly Sisneros, M.P.H. - DHSTobacco Contol Section

California Thoracic Society — American Lung Association - California
“Tobacco and Asthma: Insights in Pathogenesis and Disease Expression”
Moderator: Homer A. Boushey, M.D. - Professor of Medicine, UCSF

6:00 - 9:00 pm
DINNER & GALA CELEBRATION

WELCOME AND OVERVIEW
A Celébration of the California Tobacco Control Movement Successes;
10 Years of Progress...and the Fight Continues
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The 10t Anniversary Gala Celebration will commemorate a decade of tobacco
advocacy and research. The Tobacco-Related Disease Research Program is being joined by
the Tobacco Control Section of the Department of Health and Human Services, Regional Linkages,
Local Lead Agencies, Ethnic Networks, American Nonsmoker’s Rights Foundation, and the Cali-
fornia Department of Education to salute the many and various tobacco control effortsin our state.
This event is free to the general public and dinner is provided. The evening will feature videos,
remembrances, awards and testimonies presented by people who have been on the front line of the

tobacco wars.
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5:30 - No Host BAar wiTH Music

RecepTioNn/DINNER
WeLcomE & GaLa Overview
Phil Gardiner, TRDRP & Robin Shimizu, DHS-TCS

OPeNING CEREMONY
Gerry Rainingbird, American Indian Tobacco Education Network

Overview oF Tosacco CoNTROL SECTION
Tacey Buffington

DIRECTOR’S MESSAGE
Susanne Hildebrand-Zanki

AsiAN PaciFic IsLANDER T oBacco EpucaTioN NETWORK
Betty Hong & Jung Ho

CALIFORNIA DEPARTMENT OF EDUCATION
Gerald Kilbert

AwaARD CEREMONY - LETTERS OF SUPPORT

AFRICAN AMERICAN ToBacco EpucaTioN NETWORK
Brenda Bdll Caffee & Susanne Hunter

REGionAaL LINKAGE PROJECTS
Sue Heitman & Thi Pham

LocaL LEaD AGENCIES

Hispanic/LaTino Toeacco EpucatioN NETWORK
Lourdes Baezconde-Garbanati

DancinGg & Music
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SCHEDULE OF EVENTS

DECEMBER 3, FRIDAY
7:00am

REGISTRATION ONGOING

7:00-9:00am

CONTINENTAL BREAKFAST

9:00 am-12noon
WELCcoME
KevyNoTEADDRESs - Barry S. Lewy
“Tobacco and Public Health: Challenges and Opportunities’

PLENARY Session - Anti-Smoking Ad Campaigns
Moperator: Lori Dorfman, Dr.P.H.
PaNELIsTS
DileepBal, M.D.,M.S, M.PH.

Valerie Graves
David Hill, Ph.D.

Peter Mitchdl
Meanie Wallendorf, Ph.D.

12 noon -1:30pm
L UNCHEON
Clarion Hotel
401 Millbrae Avenue
(The Clarion Hotel is located adjacent to the Westin Hotel)

1:30pm-5:15pm
Poster SEssions
1:30-2:45p.m.
Cancer
Epidemiology
NicotineDependance

2:45-4:00p.m.
Heart Discase
Prevertion
Secondhand Shoke

4:00-5:15p.m.
LungDisease
Health EffectsonWomen & Infants
Palicy
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AMERICAN CANCER SocieTy — California Division

“ American Cancer Society - Looking to 2015”

M oder ator
John Smmons, M.D. - Past President, ACS-CaliforniaDivision;
Senior Physician & Medical Oncologist, Kaiser Medical Ctr., Walnut Creek, CA

Participants
TimByers, Ph.D. - Professor of Preventative Medicine, University of Colorado, Denver, CO
Eugenia Calle, Ph.D. - Director, Analytic Epidemiology, American Cancer Society, Atlanta, GA
TomFogd, M.D. - Immediate Past President, ACS-California Division,
Cabrillo Radiation Oncology Center, Ventura, CA

Thepand will look at the epidemiology, research & programsneeded to achieve these goalsby 2015.

2:00-5:00p.m.

x Reducing Cancer I ncidenceby 25%

Reducing Cancer Mortality by 50%

X Increasing the Quality of Lifeof Cancer Patients
In Relation to Tobacco Contral | nitatives.

% Roundtable Discusson
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CALIFORNIA DEPARTMENT OF EbpucaTioN — Healthy Kids Office

“ I nnovative School-based Programs’

GusT. Dalis, Ed.D. - Los Angeles County Office of Education
L.D. Hirschklau, Project Director - Smokel ess School days Project
Meyla Ruwin, M.P.H.,CHES - School Health Programs Dept., SFUSD

2:00-2:50p.m.

2:50-3:35p.m.

3:35-3:45p.m.

3:45-4:30p.m.

4:30-5:00p.m.

D.J. Peterson - Healthy Kids Program

M oder ator

Participants

“TheMissing Link in Prevention Education”
GusT. Ddis

“ Smokless Schooldays: Cessation Awareness’
L.D. Hirschklau

Break

“Basement Burns: Adventuresin Life Skills’
Meyla Ruwin

Roundtable Discusson

Annual Investigator Meeting 1999
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CALIFORNIA DEPARTMENT OF HEALTH SERVICES
Tobacco Control Section

“Innovative Tobacco Control Programs’

M oder ator
Holly Ssneros, M.P.H. - DHSTobacco Control Section

Participants
Monica Cervantes- Contra Costa County Health Services
Denice Dennis, M.P.H. - Contra Costa County Health Services
Dimitre Karadais- Contra Costa County Health Services
Pat Spratlen Etem - L.A. LINK, Smoke Free Zoo Project
Brian L. Mimura, M.P.H. - California Health Collabor ative

2:00-2:50p.m.  Workingwith Youth toChange Tobacco Palicy: TIGHT Experience
Denise Dennis, Monica Cervantes & Dimitre Karadais

2:50-3:35p.m.  Tobacco-free Cultural Events:

AlteringNorms Amongthe Hmong Communitiesin theCentraValley
Brian L. Mimura

3:35-3:45p.m. Break

3:45-4:30p.m.  Saidon Arrival: “1’'m SoHappytobeBackin CaliforniaBecause

| Can BreatheEveryplacel Go” WEDID THAT!
Pat Spratlen Etem

4:30-5:00p.m.  RoundtableDiscusson
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99 WORKSHOPS

CALIFORNIA THORACIC SOCIETY
American Lung Association, California

“Tobacco and Asthma: Insightsin Pathogenesis and Disease Expression”

M oder ator
Homer A.Boushey, M.D. - Professor of Medicine, UCS-

Participants
Carol Basbaum, Ph.D. - Professor of Anatomy, UCSF
Wendy Cozen, D.O., M.P.H. - Assistant Professor of Preventive Medicine, USC
John Fahy, M.D. - Associate Professor of Medicine, UCSF
Laurel Gershwin, D.V.M., Ph.D. - Professor of Immunology, UCD
Kenneth Serio, M.D. - Clinical Instructor of Medicine, UCSD

2:00- 245p.m.  ThePathogenesisof Asthma:
Potential Relationshipto I njury I nduced by Tobacco Smoke
John Fahy

2:45- 3:05p.m. TheRoleof Tobaccoin Epidemiology of Asthma
Wendy Cozen

3:10- 3:30p.m.  Effectsof Environmental Tobacco Smoke on Pulmonary Allergy
Laurel Gershwin

3:35- 345p.m.  Break

3:45- 4:05p.m.  Regulation of LungInflammation by L TC-4 Synthetase Pathway
Kenneth Serio

4:10- 4:30p.m.  HowDoesTobacco SmokeProduce MucousSecretionin LungCdls?
Carol Basbaum

4:30- 5:00p.m.  Roundtable Discussion
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Tobacco and Public Health: Challenges and Opportunities
BArRrYS. LEvy, M.D., M.P.H.

ary S. Levy, M.D., M.P.H., is an internationally recognized author and

gpeaker on heath and environment issues, an independent consultant in
environmental and occupational hedlth, and an Adjunct Professor of Commu-
nity Health at Tufts University School of Medicine. In 1997, he served as presi-
dent of the American Public Health Association.

Dr. Levy has devoted his entire career to public hedlth — as a practitioner,
educator, scientist, consultant, program director, and organizational leader. He
has been a medica epidemiologist for the Centers for Disease Control; a pro-
fessor at the University of Massachusetts Medical School, where he founded
and directed its Occupational Health Program; and an international health pro-
gram director. He has worked in more than 20 countries, primarily developing
countries of Africaand Asia and countries in Central and Eastern Europe.

Dr. Levy has written more than 100 published article and book chapters and
edited 15 books and monographs, including four editions of Occupational
Health, atextbook on work-related disease and its prevention; the book, Inter-
national Perspectiveson Environment, Devel opment, and Health; and the book,
War and Public Health.

Heco-wroteand performsin Damaged Care: A Cabaret-Style Musical Com-
edy about Health Care in the ' 90s, which has been presented at many confer-
ences and on Capitol Hill.

Annual Investigator Meeting 1999
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Lori DorFmaN, Dr.P.H. - Panel Moderator

Lori Dorfman is Director of the Berkeley Media Studies Group, a project of he Public Hedlth Indtitute,
where she directs BMSG's work with community groups, journdists and public hedth professonas.
The Berkeley Media Studies Group operates out of the belief that the mass media, especidly the news,
have a significant influence on peopl€e's beliefs and actions regarding public hedth and socid issues and
that the news media can be apowerful force for advancing hedlthy public policy. BMSG studiesthe news
and news gathering to support professond education for journaists and media advocacy training for
grass roots and public hedth leadership groups. Dr. Dorfman’s current research examines how loca
televison news and newspapers portray youth and violence. She edited Reporting on Violence, a hand-
book for journdists illustrating how to include a public hedlth perspective in violence reporting, pub-
lished by BMSG. Based on this work, she is part of an interdisciplinary team that is conducting work-
shops on violence reporting for newspapers and locd TV news stations. Dr. Dorfman taught a course for
magters students on mass communication and public hedth at the School of Public Hedth a the Univer-
gty of Cdifornia, Berkeley, has published articles on public health and mass communication issues, co-
authored Public Health and Media Advocacy: Power for Prevention, (Sage Publications, 1993) and
News for a Change: An Advocates Guide to Working with the Media, (Sage Publications, 1999) and is
completing a book on how televison reports on hedlth. Dr. Dorfman has consulted for government
agencies and community programs across the U.S. and internationally on a variety of public hedth
issues, including violence prevention and injury control, alcohol control, tobacco control, children’s
hedlth, child care, childhood lead poisoning, affirmative action, nutrition and exercise, and women and
HIV/AIDS.

DiLeer G. BaL,M.D.,M.S,, M.P.H.
Dr. Bd isthe Chief of the Cancer Control Branch of the Cdifornia Department of Hedlth Services.
His responghilities include cancer prevention and control and the statewide tumor registry. This
includes Cdifornia's acclaimed Tobacco Use Prevention and Cessation Program, the Breast and
Cervix Cancer Screening Program, the Nutrition and Cancer Program, and the new Cancer Research
Program.

Dr. Bd aso has an gppointment as a Clinica Professor at the medica school of the University of
Cdiforniaat Davis. Prior to coming to Cdiforniain 1981, Dr. Ba wasin Tucson, Arizonafor ten
years, where he was the Director of the Pima County Health Department and on the full-time faculty
of the University of Arizona, College of Medicine. Dr. Ba was born and educated mainly in New
Delhi, India He dso has graduate degrees in Public Hedlth from Columbia and Harvard Universties.

Dr. Bd is very active with the American Cancer Society at the locd, sate, and nationd levels. He
isamember of the National Board of Directors and a Nationa Officer, in addition to being an Honor-
ary Life Member, and Past President of both the Sacramento Unit and the Cdifornia Division of the
American Cancer Society.
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VALERIE J. GRAVES
Vderie Gravesis currently Senior Vice President and Chief Creative Officer for the UniWorld Group in
New Y ork City, alarge African American-targeted advertisng agency with aroster of Fortune 500 com-
panies. Her long and productive career in the advertisng and communications field has included em-
ployment in a smilar executive capacity at Motown Records as well as more recent service as Cregtive
Director for ethnic initiatives for a billion-dollar heelth communication corporation. In this latter capac-
ity, she developed amulti-media program for World AIDS Day 1999 program and served as a consultant
for ateen-focused nationwide HIV testing campaign. Ms. Graves hasrecelved anumber of awardsfrom
the advertising industry for her efforts, which hasincluded being honored by Advertising Age as*“One of
the 100 Best and Brightest” in thefield. Of particular relevance to tobacco control has been her ongoing
participation on a Columbia University School of Public Hedlth expert pand established to develop
innovative anti-tobacco youth countermarketing campaigns.  She has dso been ingrumenta in the hit
male singing group Boyz |1 Men emerging as nationd spokespersons againgt teen smoking.

Davip HiLL, Ph.D.

David Hill isabehavioura scientist and Director of the Centre for Behavioural Research in Cancer at the
Anti-Cancer Council of Victoria, Audtrdia. He has authored or co-authored over 150 scientific articles
and reports in the medica, public hedth and psychologicd literature. His published works include re-
search on the prevaence of adolescent and adult smoking, strategies for smoking cessation, reduction of
smoking uptake, smoking regulation, behavioural aspects of screening mammography, management of
primary operable breast cancer, efficacy of breast self-examination, monitoring trends in skin cancer
prevention and exploring determinants of behaviours related to skin cancer prevention.

Dr. Hill has served on a number of nationa and international committees and task forces in cancer
prevention and formerly headed the UICC's project on Doctor Involvement in Public Education About
Cancer. He advises the UICC on behavioural science applications in cancer control. In 1996, under the
auspices of the UICC, he organized the inaugura World Conference for Cancer Organizations. The
conference was designed for professond staff and volunteers involved in community approaches to
cancer control and was attended by representatives from over fifty countries. Later that year, the Federd
Minigter for Hedth invited him to chair the Minigterid Tobacco Advisory Group to establish the first
comprehensive nationa anti-smoking campaign ever launched in Australia. He is now chairman of the
Nationa Expert Advisory Committee on Tobacco which is responsible for the National Tobacco Strat-
egy to which dl jurisdictions committed in June 1999.

Annual Investigator Meeting 1999

MPAIGNS PANELISTS

15



16

PETER MITCHELL
Peter Mitchdl isasenior program officer at the Academy for Educationa Development (AED), provides
training and technical assstance in socia marketing to a variety of federd agencies, including the Cen-
ters for Disease Control and Prevention, the Nationd Highway Traffic Safety Adminigtration, the Envi-
ronmenta Protection Agency and the Hedlth Care Finance Administration. Mitchell joined the AED, a
Washington-based nonprofit, in April after serving as the original marketing director of Florida's
groundbreaking teen-oriented anti-tobacco program. In FHorida, Mitchell worked with teens to develop
the irreverent “truth” advertisng campaign amed a repositioning tobacco in the youth culture as wdl as
the communications and advocacy srategies that surrounded it. Research showed dramatic results in a
year: not only changes in attitudes, but dso a drop in the teen smoking rate. At AED, Mitchdl has
continued his specidization in the areas of youth and tobacco control and is currently overseeing aCDC-
funded project to assst parents in preventing their children from using tobacco. Before being appointed
by the late Horida Gov. Lawton Chiles to work on FHorida s anti-tobacco campaign, Mitchell served as
the policy coordinator for the Florida Senate. Mitchell came to the Senate after a career in journdism,
which included covering government and health care in Florida for The Wall Sreet Journal and serving
as the senior political reporter for The Orlando Sentinel. Mitchell holds a BA in political science from
Colgate University.

MeLanie WaLLENDORF, Ph.D
Melanie Wallendorf is Professor of Marketing, and of Comparative Cultural and Literary Studies a the
University of Arizona. Sherecelved an M.A. in sociology in 1977 and a Ph.D. in Marketing in 1979,
both from the University of Pittsburgh. Her research focuses on the sociological aspects of consumer
behavior. Currently, she has received funding from the Arizona Disease Control Research Commission
to conduct a longitudina study of young children’s understlandings of tobacco advertisng. This study
addresses two central research questions: Which children understand what from tobacco advertising,
and when do they understand it? Furthermore, how do these understandings contribute to the onset of
tobacco use in later adolescence? Children in grades 2 through 7 are being interviewed using a projec-
tive method to overcome socid desirability bias in reporting, and followed for three years to track longi-
tudind change in beliefs and behavior.

Annual Investigator Meeting 1999




AO01

Theuncommon phenotypeof poor inducibility of
CYP1Alin human lungisnot ascribableto poly-

mor phismsintheAHR, ARNT, or CYP1Algenes
Lei, Xiang-Dong; Anttila, Sisko; Hankinson, Oliver
University of California, Los Angeles

Polycydic aromatic hydrocarbons (PAHS) are one of the mast impor-
tant carcinogensin cigarette smoke. However, they must befirst metabo-
lized to dectrophilic derivaives to have ther carcinogenic effects This
converson is principaly catayzed by CYP1A1, the mgor cytochrome
P450in the lung. Importantly, it iswell known that CY P1A1 isinduced
by cigarette smoke. Therefore, the expression of CYP1A1 has been of
major concern regarding cigarette smoke-induced lung cancer. The in-
duction of CYP1A1 by PAH involvestwo transcription factors, the aryl
hydrocarbon receptor (AHR) and the aryl hydrocarbon receptor nuclear
trandocator (ARNT). Thus, AHR, ARNT and thepromoter of CYP1A1
gene condtitute the key players with the respect of CY P1A1 inducibility
by PAH.

Although the CYP1AL1 gene is induced by cigarette smoke in most
people, we observed that in nine cases out of sixty-five, CYP1A1 pro-
tein was not detectable ther by enzyme activity assay or by immuno-
histochemigtry staining even though these people were active smokers.
RT-PCR andysis of the CYP1A1 mRNA reveded thet eight of nine of
these CYP1A1 protein-negetive cases express much lower levels of the
mMRNA compared with the controls. Further andysis showed that no
significant differences were observed in the MRNA levels of AHR and
ARNT in the lungs of the nine cases rdative to the contrals. We hypoth-
esized that functiond polymorphisms or mutations exigt in the coding
regions of the AHR or ARNT geneor inthe 5' regulatory region of the
CYP1A1 gene in the nine cases with poorly inducible CYP1A1. We
developed a drategy for screening for unknown polymorphisms, and
optimized the conditions under which heterozygous polymorphisms can
be detected. The risk of missing very rare polymorphisms was mini-
mized. Wethen searched for polymorphisms or mutationsin the coding
regions of the AHR and ARNT genes, and the CYP1A1 promoter re-
gion. Thefull-lengthcDNAsof AHR and ARNT wereamplified by RT-
PCR and sequenced. A known codon 554 mutation of AHR was found
as homozygousin one and as heterozygous in one of the nine individu-
ds. In addition, silent mutations of AHR (codon 44) and ARNT (codon
189) were detected. A 1554 bp of genomic DNA corresponding to the
promoter of CYP1A1 was dso amplified and sequenced. In one indi-
vidud a heterozygous C to T mutation at - 455 upstream of CYP1A1
was obsarved. One of the cases that were negative for CYPL1A1 protein
expressed amoderatelevd of CYP1AL1 mRNA. Inthiscase, full-length
CYP1A1 coding region, amplified and sequenced, turned out to be of
wild type. Our results demongrate that a low inducibility phenotype of
CYP1A1inhuman lung isnot dueto mutationsin the coding regions of
AHR or ARNT, or inthe promoter of CYP1A 1. We propose that poly-
morphismsin ather (perhaps currently unknown) genes may be respon-
shle for the lack of expression of CYP1AL in the nine cases We are
continuing to andyse CYP1A1 norinducible placenta and lymphocyte
samples.

Acknowedgement: Thisworkissupportedby TRDRP grant 7RT-0061.

AQ02
Dissecting 9gnaling pathwaysto cancer -killingagents
Chen, Yi

University of California, San Diego

Tumor cells can bekilled by drugs through programmed cell degth
(PCD) called apoptosis. Many of these drugs, however, can also
activate mechanism that prevents cells from gpoptosis. Therefore,
those drugs are less effective in killing tumor cdlls than otherwise
expected. Recently, this reduced effectiveness has been suggested
to result from the anticancer agent-induced activation of transcrip-
tion factor of the NF-kB family, which form key components of a
primary signadl transduction pathway. The god of this project is to
characterize a kinase complex IKK which controls NF-kB activa-
tion.

IKK is alarge protein complex and contains at leest three IKK
polypeptides. During past three years, this laboratory has purified
and cloned al three polypeptides. Two of these polypeptides, IKKa
and IKKB are serine-threonine kinases. To determine these two ki-
nasesaredirect regulator of NF-k B, weexpressed recombinant IKKa
and IKKB individualy in insect cells using baculovirus expression
system. Both of them are catalytic active and able to phosphorylate
directly inhibitors of NF-kB. IKKa and IKKB forms homodime as
well as heterodimein vitro. We have dso obtained alarge amount of
pure recombinant IKKB from baculovirus expression system and
are doing crysta structure anayss.

Characterization of IKK may provide important information for
designing or screening agents that can reduce IKK activity. Using
purified recombinant wild type or mutated IKK molecules, we have
demondtrated that anti-inflammatory cyclopentenons prostaglandins
can directly inhibit IKKa and IKKB activation. Studies from other
laboratory aso showed that another anti-inflammatory aspirin binds
and inhibits IKKB activation. Therefore, results of this study should
be directly applicable to drug-designing or searching program and
will help cancer-killing agents to treat many kind of cancers includ-
ing lung cancer.
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AO03

Aretroviral link tohuman tobacco-rdated lung cancer ?
Barsky, Sanford H.
University of California, Los Angeles

Peripheral adenocarcinoma (PAC) and bronchioloalveolar carci-
noma (BAC) are forms of lung cancer whose etiology and patho-
genesis are controversial and whose link to either main stream to-
bacco smoking or second hand smoking unproven. While squa-
mous cell carcinomas and smdl cdll carcinomas have shown an
overal decrease in incidence during the past decade, peripheral ad-
enocarcinomas (PACs) and bronchioloalveolar lung cancers (BACs)
have shown exponential increases. These increases have been ob-
served equally in both smokers aswell as non-smokers. These epi-
demiological observations suggest that either different etiologica
factors exist (other than main stream or second hand smoke) that
cause PACs and BACs or that different etiologica co-factors that
are synergistic with main stream or second hand smoke play arole
in the genesis of PAC/BAC. Some of the digtinguishing pathol ogi-
cdl, biological, epidemiological, and perhaps etiologica festures of
PAC/BAC include its peripherd location, its association with des-
moplasia (scarring), its significant occurrence in non-smokers, its
comparatively high female/male ratio, and its high incidence of
multifocality (especialy BAC) which reflects its multiclonal ori-
gins. Unlike other forms of lung cancer, PAC/BAC naturally occurs
in cats and sheep, the latter occurring as ovine pulmonary adenoma:
tosis or jaagsiekte, a disease caused by an exogenous retrovirus
(JSRV).

Antibodies made to a recombinant JSRV magjor capsid protein of
this virus (derived from gag) in our initial immunocytochemical
studies surprisingly were able to recognize an immunologically re-
lated protein in a significant number of human PAC/BAC cases but
not in other types of lung cancer nor in normal lung. More surpris-
ingly, in our subsequent studies, RT-PCR performed on these PAC/
BAC casesrevealed expression of JSRV gag transcriptswhich were
95-100% identica to both the endogenous and exogenous gag tran-
scripts (distinguished by a Scal site) expressed in sheep jaagsiekte.

These findings raise severa intriguing possihilities: 1) an exog-
enous retrovirus is involved in either the initiation and/or promo-
tion of human PAC/BAC; 2) activation and expression of an endog-
enous retrovirus and the gene products of this retrovirus, eg., gag in
human PAC/BAC isan important step in the pathway of tumorigen-
esis analogous to the activation of oncogenes; 3) the mechanism of
oncogenesis in human PAC/BAC resctivates retrovira transcripts
as downstream events of the neoplasia. These downstream events
have nothing to do with transformation or progression per se but
may reflect the end point of a common pathway present in both
PAC/BAC and sheep jaagsiekte (since in jaagsiekte there is dso
resctivation of endogenous geg).

A04
Development of ablood test for pancr eatic cancer
Hao, Ying; L owe, Anson

Stanford University

Pancrestic cancer is the most letha human cancer. The median
surviva is 2-3 months after diagnosis. It is the fourth leading
cause of cancer-related death among men and women in Califor-
nia and the United States and accounts for 28,000 deaths per year.

Numerous scientific studies designed to reveal the causes of pan-
cregtic cancer have consistently identified cigarette smoking as a
significant risk factor. In fact, cigarette smoking remains the only
well-established risk factor for pancreatic cancer. The risk of pan-
cregtic cancer correlates with the amount of cigarette smoking.
These findings have been supported by experimentsin the labora-
tory where rats fed chemicals derived from tobacco develop can-
cers of the lung and pancreas. Thus cigarette smoking is a cause
of pancreatic cancers.

An effective blood test for human pancreatic cancer will result
in earlier surgical intervention, which currently represents the only
hope for cure. As new therapies are developed in the future, a
blood test for pancreatic cancer will also be used to assess the
effectiveness of treatment.

The project’ s goal isto develop atest to measure blood levels of
a pancreatic protein known as GP2. Previous studies performed
in rats demonstrated that GP2 blood levels rise in pancrestic dis-
ease. The generation of anti-human-GP2 antibodies represents
the first step in the development of a blood test for patients. For
this purpose, we previoudly cloned and characterized the human
GP2 gene. The gene was then expressed in mammalian cell lines
to produce sufficient protein for the production of monoclonal
antibodies. We have had recent success in generating anti-human
GP2 antibodies that can be used for the development of a clinica
assay. A prototype assay has been made for which its sensitivity
and specificity are currently being assessed. The determination of
GP2 levels in patients with pancrestic cancer will be possible in
the very near future.

Thusfar al of the pancreatic cancer victims from whom samples
have been collected possess a history of cigarette smoking. Be-
cause smoking serves as the only well-substantiated risk factor
for pancreatic cancer, this project strives to reduce the human cost
of this disease through earlier detection. The test will aso pro-
vide a means to measure the progress of the cancer as new thera-
pies are developed.
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A05

Novel imaging methodsfor diagnosing tobacco
related cancers

Conolly, Steven; M acovski,Albert
SanfordUniversity

The objective of this research project isto demonstrate the tech-
nica feasibility and low cost of a novel form of magnetic reso-
nance imaging (MRI) for diagnosing and staging of tobacco-re-
lated cancers in the head and neck.

Conventional MRI systems cost between $1M and $3M. We
propose anovel Prepolarized MRI system that uses two inexpen-
sive electromagnets rather than one expensive superconducting
magnet. We aim to demonstrate that a complete dedicated head
and neck Prepolarized MRI scanner imaging can be constructed
for less than $50,000 while maintaining excellent image quality.

During thefirst two years of this grant, we have made excellent
progress towards these goals. We have invented three new meth-
ods for designing electromagnets that show great promise for
improving patient comfort, physician access, and for reducing
system cost. We aso designed and constructed three new magnet
power supply circuits, al of which which will improve image
quality for reduced cost. We also constructed several transceiver
circuits which are necessary for sensitive low-frequency MRI
detection, akey engineering challenge for the PMRI concept. We
recently accepted a bid from a loca magnet contractor (Alpha
Magnetics in Hayward, CA) to build our latest PMRI system for
just $20,000. This new system incorporates dl of latest magnet
design inventions, and it is the first we have designed with bore
wide enough (30-cm free bore) to image a human head and neck.
The low price clearly indicates some significant breakthroughs in
low-cost magnet technology.

Cancers of the head and neck account for about 1.5% of all
cancer deaths. Studies have shown that non-drinking smokers
have a 4- to 13-fold increase in risk for this cancer. MRI is cur-
rently the key clinical tool to indicate surgery over chemotherapy.
Our PMRI system could reduce the cost of treatment staging.
Ultimately, we hope that a PMRI scanner could be inexpensive
enough that society could justify screening high-risk patients.
Screening is now routine for diagnosing colon cancer, and early
diagnosis is the best predictor of survival. Hence, PMRI could
improve the survival rate and reduce the total societal costs of
treating tobacco-related tumors of the head and neck.

A06

Early detection of oral cancer
Wilder-Smith, Petra; Ebihara, Arata
University of California, Irvine

Chewing or smoking tobacco is the main cause of oral cancer, a
condition which claims the lives of aimost 10,000 people each
year. Because of the difficulty in detecting oral cancer early, it has
one of the worst survival rates of all major cancers. This project
investigated use of fluorescence for non-invasive (non-surgical),
early diagnosis of potential precancers (leukoplakias) and can-
cers (squamous cell carcinoma) in hamster cheek pouches, which
best simulate conditions in the human mouth. Both
autofluorescence (the tissue’ s own fluorescence under laser light)
and fluorescence under laser light after the application of the
photosensitizer 5-aminolevulinic acid (ALA) are being studied.

These investigations were performed using the standard ham-
ster cheek pouch model for oral cancer, and low light level fluo-
rescence microscopy as well as an in vivo fluorescence detection
system which could be used directly in the hamster mouth. Fluo-
rescence under laser light of ALA-treated healthy tissues did not
differ significantly between animals or in different locations in
the mouth. Fluorescence in tissues pre-treated with ALA was sig-
nificantly different in healthy tissues than in cancerous lesions.
Both time-point of the fluorescence maximum and intensity of
fluorescence differed. In hedthy tissues, the strongest fluores-
cence occurred approximately 4-5 hours after topical ALA appli-
cation; in cancerous tissues the peak occurred after 1.5-3 hours.
The fluorescence maximum in cancerous tissues was up to 10x
more intense than in healthy tissues. In premalignancy, the fluo-
rescence maximum averaged 3-5x that found in healthy tissues.

The next step in our work will be to determine to what extent
fluorescence correlates with the exact pathologica status of the
tissues. We will determine whether each stage in the progression
of healthy tissue first to precancerous lesions, then to early, estab-
lished and advanced cancer, correlates with a specific fluorescence
signature. From this data we will be able to determine exactly
how precise a diagnostic tool this modality can be. In summary,
to date we have shown that non-invasive fluorescence measure-
ments can be used for the early detection of premalignant or ma-
lignant change in the mouth. This information brings us one step
closer to developing a sensitive and accurate tool for the early
detection, diagnosis and monitoring of oral lesions. Clinical im-
pact will be enormous, as currently >2/3 of all oral carcinomas
are detected at the advanced stage, when 5 year survival is <16%.
If detected early, 5 year survival is 75%. By the early detection of
malignancies, and effective monitoring of suspect lesions, much
pain and suffering will be prevented, and many treatment costs
avoided.
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AO07

Developing new vaccinesfor lung cancer
Basak, Saroj; Roth, Michael D
University of California, LosAngeles

The god of this study is to boost a patient’s immune system so
that it can react againgt lung cancer. The firgt specific amisto test
two immune stimulating drugs, GM-CSF and IL-4, for their ability
to increase the number and function of specia antigen presenting
cells cdled dendritic cdlls. Dendritic cells are essentid for stimulat-
ing the immune system and appear to be turned off in patients with
cancer. The second aim is to determine whether these dendritic cells
can enhance the immune response to geneticaly-engineered vac-
cines. The third and final specific aim is to combine GM-CSF and
IL-4 thergpy with geneticaly-engineered vaccines in a manner that
boosts the immune response againgt lung cancer.

Research to date has concentrated on the first specific aim. Dif-
ferent combinations of the two immune stimulating hormones, GM-
CSF and IL-4, were given to mice by a specia continuous infusion
pump. Spleens removed from mice treated with GM-CSF alone
demongtrated a 15.9-fold increase in the number of lymphoid-type
dendritic cdlls (CD11c+/CD8a+/MHCII+) and a 34.5-fold increase
in the number of myeloid-type dendritic cells (CD11c+/CD11b+/
MHCII+). In addition to generating dendritic cells, the combination
of GM-CSF and IL-4 also produced a 5-6-fold increase in the num-
ber of spleen macrophages and naturd killer cells - an effect that was
not observed with GM-CSF alone. These studies suggest that GM-
CSF and IL-4 can be used to enhance the number of dendritic cdlls,
macrophages and naturd killer cells. The dendritic cdlls stimulated
in response to GM-CSF, or GM-CSF and IL-4, appear to function
normaly and are capable of simulating T cells in a mixed-leukocyte
reaction. In recent experiments we have examined the lymph nodes
and spleens of treated mice under the microscope to determine the
effects of our treatment on their lymphoid organs.

The next step will be to test whether this increase in antigen pre-
senting cells can be used to enhance the immune response to a tumor
vaccine. A common cold virus (adenovirus) has been modified in
the laboratory so that it carries a gene encoding for a tumor antigen.
When injected into tumor-bearing mice (or people), this virus should
infect their dendritic cells, cause them to express the tumor antigen,
and result in an immune response againgt their tumors If successful,
mice treated in this way will destroy their tumor.

The administration of GM-CSF and IL-4 is now being tested in
patients with cancer. We have observed up to a 300-fold incresse in
the number of circulating dendritic cells, and a restoration of im-
mune function, in several patients. When finished, it is hoped that
these studies will lead to a vaccine treatment which will stimulate
the patients own immune system to cure lung cancer.

A08

T obacco-related cancer prevention by
vitamin A derivatives

Dawson, Marcial.; Hobbs, Peter D.; Jong, Ling; Waeh,
Nahid; Fontana, Joseph A.; Leid, Mark; and Zhang, Xiao-kun
Molecular Medicine Resear ch Institute; SRI International,
Wayne State University; Oregon State University;

The Burnham Institute

In spite of recent advances in treating cancer, lung cancer contin-
ues to be the second most common cancer and the highest cause of
cancer death in California.  Although prostate cancer and breast
cancer are only dightly more common, lung cancer kills about three
times as many victims. Therefore, there is an urgent need for more
effective methods to prevent and treat lung cancer. Tobacco use and
exposure are the main causes of lung cancer. Because more women
and young people are smoking cigarettesthan in the past, these groups
are at increased risk.

The carcinogens in tobacco smoke cause mutations in genes that
regulate the cell cycle, with a resulting loss of the norma controls
that allow the cell to repair itsalf or begin the process of natural cell
desth (apoptosis). Drugs that reintroduce cell-cycle control points
permit abnorma (transformed) cells to either undergo repair or die
rether than to continue their uncontrolled growth.

Recent studies indicate that gpoptosis induction in damaged cdlls
is one method to prevent cancer. We discovered that the vitamin A
derivative or retinoid 6-[3-(1-adamantyl)-4-hydroxyphenyl)]-2-
naphthal enecarboxylic acid (AHPN) inhibitslung cancer cell growth
and induces lung cancer cell apoptosis. AHPN isfar more effective
(20- to 100-fold) than other retinoids, including the natura retinoid
trans-retinoic acid, in inhibiting the growth of lung cancer cdls in
the laboratory, including those cells that have mutations in genes for
the tumor suppressor protein p53 and the retinoid receptors. These
genes, which have important roles in cancer cell growth inhibition,
are commonly mutated in lung cancer cdls so that they no longer
function. Our studies indicate that AHPN exerts its anticancer ac-
tivity without interacting with the retinoid receptors, an advantage
because toxic effects caused by use of standard retinoids are less
likely. Eliminating retinoidal activity in an analog of AHPN would
reduce side effects due to interaction with retinoid receptors but
retain lung cancer preventive effects.

We identified one variant of AHPN that causes cancer cell
apoptosis but does not activate the retinoid receptors. Therefore,
sde effects caused by activation of retinoid receptors would be re-
duced. Moreover, thisnovel compound inhibited the growth of new
blood vessel cdlls, which only grow during normal wound repair or
reproduction, or when stimulated to do so by cancerous tumors.
Formation of new blood vessdls permits tumors to invade neighbor-
ing normal tissue and to migrate to other sites in the body to form
second tumors. In the final year of this grant, we plan to evauate
the inhibitory activity of thisnovel compound and its analogs against
lung cancer cell growth, including cancer cell lines whose growth is
not inhibited by standard retinoids.
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AQ09
Nicotine suppressesvitamin A activity by inhibiting
RARRexpresson

Zhang, Xiao-kun; Chen, Guo-quan; and Lin, Bingzhen
The BurnhamInstitute

Epidemiological and animal studies have demonstrated that vita
min A and itsnatura and synthetic derivatives (retinoids) are effec-
tive agentsin preventing the development of lung cancer. Unfortu-
nately, clinica trials of retinoids on cigarette smokers have found
lack of efficacy in preventing lung cancer, suggesting that cigarette
smoking might impair retinoid activities. The overal objective of
our project isto study the mechanism by which nicotineinhibitsthe
anti-cancer activities of vitamin A.

Previously, we showed that nicotine could suppress anti-cancer
activities of retinoids in lung cancer cdlls. We dso found that the
suppressive effect of nicotineislikely duetoinduction of nur77 by
nicotine. In this study, we analyzed whether nur77 could regulate
expression of retinoic acid receptor-beta (RARI), which is known
to mediate the anti-cancer effect of retinoids.

Expression of RARR is highly induced by retinoic acid (RA)
through a RA response element (BRARE) that is activated by
heterodimers of RARsand retinoid X receptors (RXRs). However,
RARR induction is often lost in cancer cells despite expression of
RARs and RXRs. In the present study, we observed that orphan
receptor COUP-TF isrequired for RA to induce RARM expression,
growth inhibition, and apoptosis in cancer cells. Expression of
COUP-TF correlates with RARR induction in a variety of cancer

cel lines. In addition, stable expression of COUP-TF in COUP-
TF-negative cancer cells restores induction of RARNR expression,

growth inhibition, and apoptosis by RA, whereas inhibition of

COUP-TF by expression of COUP-TF anti-sense RNA represses
the RA effects. In transient transfection assay, COUP-TF strongly

induced transcriptional activity of the RARR promoter inaRA- and
RARR-dependent manner. Theeffect of COUP-TF requiresboth a
DR-8 element that binds strongly with COUP-TF and the BRARE
inthe RARR promoter. Mutationsthat either abolished COUP-TF
binding to the DR-8 element or RARR hinding to the BRARE im-
paired RA - and RARR- dependent transactivation function of COUP-
TF. By GST-pull-down assay, we observed that COUP-TF, through

itsinteraction with RARR, strongly enhanced interaction of RARR
with its co-activator CBP, suggesting that COUP-TF functions as
an accessory proteinfor RARMRBtoinduce RARIM promoter transcrip-
tion. These results demonstrate that COUP-TF, by serving as an
accessory protein for RARR to induce RARR expression, plays a
critical rolein regulating anti-cancer activities of retinoids. We pre-
viously showed that nur77 could physicaly interact with COUP-

TF. We, therefore, investigated effect of nur77 on transactivation
function of COUP-TF in the RARR promoter. Our results demon-

strated that nur77 could strongly interfere with COUP-TF activity
in various cdll types examined. Together, our results demonstrate
that nur77 could inhibit expression of RARRB through itsinteraction
with COUP-TF and suggest that nicotine may suppress anti-cancer
effect of retinoidsin part through its ability to interferewith RARR
expression. (supported by a funding from TRDRP, University of

Cdifornia)
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BO1

Brachial vasor eactivity in young adult smokers
Barth, Jacques; Zhang, Ling; Zonjee, Maud

Southern California Prevention and Research Center,
LosAngeles

Introduction: Smoking has been shown to be an independent
cardiovascular risk factor. Complicationsof smoking canincludethe
development and progression of atherosclerosis, myocardia infarc-
tion and stroke. The current view of the development of atheroscle-
ross indicates the following steps prior to an acute event. Initidly,
exposure to arisk factor inhibits endothelia function. If the cardio-
vacular risk factors persist, plaque formation and other complica-
tionscan occur. The ahility to detect the early changesin endothelia
function (in particular in young adults who smoke) would be avalu-
able prevention tool becauseitsreversa could prevent future compli-
cationslater inlife. Our group has experience with thistype of quan-
titative assessment of the level of endothelid function. It is done
using ultrasound images of the brachid artery, testing the responseto
hyperemiain the underarm, distal to the antecubital crease. We dso
have the capability of assessing peak velocity (using Doppler tech-
niques) to assessthe blood flow responseto hyperemic chalenge.

Hypothesis: To assessand comparethe extent, severity and per-
sistenceof endothelial dysfunction betweenyoung adult smokersand
nonsmokers using a sonographic flow-mediated dilation procedure.

Methods/Procedures: The method of choice to assess endothe-
lia dysfunction is quantitative assessment of the vessel diameter us-
ing ultrasound images during a period of induced hyperemia. One
hundred and fifty young adults (aged 18-25 years of age) were re-
cruited and underwent thisprocedure. Asdesigned, 75weresmokers
and 75 had never smoked before. Theimages and vessel diameters
were measured off-line after the series of imageswere acquired using
a7.5 MHz linear array B-mode/Doppler transducer. The vessd di-
ameter was measured at basdlineand at 30-second intervasfor 5 min-
utes post-hyperemia. The peak velocity of flow as measurement of
recuperation capacity after hyperemiawas also anayzed.

Results: To date, dl 150 individuals have been analyzed and 43
individuals have returned for a 1-year assessment. The cohort de-
scription is as follows: Smokers. 39% were femae (n=29) with a
mean age of 21 years. 61% mae (n=46) with a mean age of 21.8
years. Also, 72% were Asian (n=54), 24% Caucasian (n=18), 4%
African American (n=3), and 0% Hispanic (n=0). Nonsmokers: 52%
werefemale (n=39) with amean age of 21.9 years. 48% male (n=46)
with amean age of 23.7 years. Also, 47% were Asian (n=35), 28%
Caucasian (n=21), 14% African American (n=11), and 11% Hispanic
(n=8).

Conclusion: Inthese cases we have seen that cigarette smoking
hed a deleterious effect on the norma level of vessal responsiveness
to an oxygen-deprived situation, hyperemia (as measured by vessel
eladticity). Thissuggeststhe beginning of atherosclerosis. Thenor-
mal would have been adramatic vascular dilation, which did not oc-
cur in the smokers group. Furthermore, the endothelia dysfunction
was greater than expected and could lead to further complications.
Anaysisof the one-year follow-up datawill provide additional infor-
mation on the persistence of endothelia dysfunction. A sub-anaysis
on ethnic response patterns will be performed. These findings sug-
gest the need for smoking prevention effortsin young adults, tailored
to the specific ethnic origin.

BO2

Trendsin cigar ette smoking among adolescents
by ethnicity

Burns, David M; Anderson, Christy M; Shanks, ThomasG.
University of California, San Diego

Since smoking initiation varies between ethnic groups, we com-
pared adolescent initiation rates among different ethnicities. For
each gender, overall adolescent initiation rates and initiation rates
among non-Hispanic White, Hispanic, and African-American ado-
lescents were compared.

Adolescent initiation rates have been reconstructed from cross-
sectiond Tobacco Use Supplements to the Current Population Sur-
veys (CPS) administered in 1992, 1993, 1995, and 1996. Initiation
rates were reconstructed for each caendar year based on respon-
dents who were 12 t017 years old during that caendar year. Rates
were compared from 1942until 1990.

During this period, White male adolescents generally initiated
cigarette smoking a higher rates than Hispanic or African-Ameri-
can male adolescents. Overdl, initiation rates anong mae adoles-
cents of al three ethnicities declined during this period. Initigtion
rates among White and Hispanic male adolescents followed a simi-
lar pattern, both rising beginning in 1983. Unlike initiation rates
among Hispanic mae adolescents, initiation rates among White male
adolescents continued to rise until the end of the study, 1990. Initia-
tion rates among Hispanic male adolescents declined from 1986 to
1990.

Although the overal patterns of initiation among Hispanic and
African-American male adolescents look different, their initiation
rates for dmost every individual year were not significantly differ-
ent. Theinitiation rates among African-American male adolescents
have been declining at a greater rate than Hispanic or White male
adolescentssince 1972. Unlikeinitiation rates among Hispanic male
adolescents, but similar to White male adolescents, initiation among
African-American male adolescents increased from 1985 until
1990.Initiation rates among White and Hispanic female adolescents
generaly increased during this period.

Initiation ratesamong femal e adolescents of dl three ethnic groups
followed similar patternswith anincressein rates until the late 1950s
and another sharper increase in themid-1960s, lasting until the mid-
1970s. Relative to initiation rates anong White female adolescents,
initiation rates among Hispanic and African-American female ado-
lescents were relatively flat for this period, and were rarely signifi-
cantly different from each other for this period.

Initiation rates among African-American femal e adolescents have
decreased more than initiation rates among White and Hispanic fe-
male adolescents since the mid-1970s. Wheress initiation rates
among White and Hispanic femal e adolescents increased from 1984
to the end of the study, initiation rates among African-American
female adolescents continued to decrease.

Different patterns of increasing and decreasing smoking initia
tion among gender and ethnic adolescent groups suggest the effect
of varying socid and cultura influences. These findings support
the importance of including ethnic factors in studies of smoking
behavior.
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BO3

Theinfluenceof advertising on adolescent initiation
Burns, David M ; Anderson, Christy M; Vaughn, Jerry
University of California, San Diego

Cigarette manufacturers have claimed that advertising encourages
smokers to switch cigarette brands without causing non-smoking
youth to take up cigarettes. To evauate this assertion, we compared
sales and advertising of cigarettes with male and female adolescent
initiation rates. In particular, the sales and advertisements of
Marlboro and Camel were each compared to male adolescent initia-
tion, and the sales and advertisements of the combined brands Vir-
ginia Slims, Eve and Silva Thins were compared to femae adoles-
cent initiation.

We collected quantitative estimates of the number of cigarette ad-
vertisements appearing in eleven popular magazines available from
the beginning of the century to 1996, and these data were summed
to present the number of advertisements per year for each primary
brand of cigarette. Adolescent initiation rates were reconstructed
from the cross-sectiond Tobacco Use Supplements to the Current
Population Surveys (CPS) administered in 1992, 1993, 1995, and
1995. Initiation rates were reconstructed for each cadendar year and
based upon respondents who were 12 to 17 years old during that
caendar year.

In 1954, Philip Morris started anew advertisement campaign fea
turing aMarlboro Man who was either acowboy, asailor, etc. This
introduction was accompanied by an immediate rise in the number
of advertisementsfor Marlboro. Thisrisein advertising activity was
quickly followed by arise in cigarette consumption but not a corre-
sponding rise in mae adolescent initiation, possibly indicating the
switching of brands. 1n1963, Philip Morris concentrated solely on
the cowboy as the Marlboro Man and in 1964 launched the now
familiar Marlboro Country ad campaign. This introduction coin-
cided with a renewed increase in advertisements and with the con-
tinued rise in consumption of Marlboro cigarettes. The initial rise
in the number of advertisements for this new campaign occurred
from 1963 to 1970, followed by arise in male adolescent initiation
from 1970 to 1975.

Like previous studies, we show that in the late 1960s a dramatic
rise in cigarette sales among brands marketed to women, coincided
with a corresponding increase in female adolescent initiation. This
rise dso matched a notable rise in the number of advertisements
placed by these brands, in particular by Virginia Slims.

In 1987, R.J. Reynolds introduced Joe Camel to U.S. consumers
a atime when male adolescent initiation had been increasing. In
contrast to the rise in adolescent initiation coincident with the intro-
duction of the Marlboro Country campaign and of Virginia Slims,
male adolescent initiation rates did not change with introduction of
Joe Camdl. The number of advertisements for Camd cigarettes has
increased since 1993,but it was not possible to evaluate the effect on
adolescent initiation since the data only provided estimates for ado-
lescent initiation rates up to 1990.

Adolescent initiation rates have coincided with increases in ad-
vertisements placed by some manufacturers, in particular the ad-
vent of the Marlboro Country ad campaign and the introduction of
Virginia Slims.

B0O4

Global deter minantsof tobaccouseonset in diver seyouth
Carvajal, Scott C.

ETR Associates

In order to develop more potent adolescent tobacco-prevention
projects, the factors most predictive of smoking in diverse youth
need to be identified. Thisthree-year study will test amode of ado-
lescents smoking using a broader array of theory-derived determi-
nants than typicaly addressed in prevention programs. The deter-
minants of interest include tobacco-specific and more general psy-
chosocial factors of importance.

This poster reports on the predictiveness of our hypothesized
model variables using our first year data. The tobacco-specific fac-
tors include respondents confidence (sdlf-efficacy) in their ability
to avoid smoking, their attitudes towards smoking, the degree to
which others smoke around them (smoking norms), perceived risks
of smoking, barriers to smoking, and whether they intend to smoke
in the next year. The genera determinants of interest include the
respondents’ academic success, sense of future, level of depression,
coping styles, involvement by their parents, and school involvement.
The participants (N = 2004) were surveyed in seven middle schools
in Northern Cdlifornia (we oversampled 6" graders). The partici-
pants completed paper and pencil questionnaires asking about their
levels of tobacco use, background and cultural factors, and the psy-
chosocia determinants of interest. Only enrolled students with posi-
tive parentd (active) consent were surveyed (over 60% of the tar-
geted sample participated). Ethnic grouping of the sample was as
follows: 44% L atino (65% Mexican American, 8% Central Ameri-
can), 27% Euro American, 17% Asian American (35% Vietnamese,
28% Chinese, 20% Filipino), 4% African American, and 9% “mixed
ethnicity” or another ethnicity not listed above. Twenty-three per-
cent of the respondents had smoked at least one cigarette, and 9%
had smoked in the last month. The findings suggest al of the deter-
minants significantly predicted the smoking outcomes, and in the
expected direction. The more stringent statistical tests suggest in-
tentions, attitudes, salf-efficacy, and academic success, in that order,
were the strongest predictors of smoking in the last month. Because
many students may be at risk for future smoking, yet had not ever
tried smoking at the time of the survey, we used our generd deter-
minants to predict susceptibility in students who had not yet tried a
cigarette. Having less parentd involvement, more maadaptive cop-
ing strategies, exhibiting more depression, and not wanting to go to
college were the strongest determinants of smoking susceptibility.

Our work is related to the prevention of cigarette-related dis-
eases. By helping identify the key predictors of adolescent smok-
ing, we can help target prevention efforts toward the most important
factors related to youths onset and escalation of smoking. Though
preliminary, our findings suggest that programs combining cogni-
tive & behaviora skills-based smoking curricula with youth devel-
opment gpproaches may be most effective in reducing smoking in
youth. Over the next 2 years we will further test our model using
more rigorous scientific tests made possible by following these stu-
dents over time and explore whether the findings hold for adoles-
cents of various cultural backgrounds, especidly for Latinos.
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BO5

Does age affect self-reported age of smoking initiation
amongadolescents? An analysisof adolescent datacollected
through thecomputer assisted telephoneinterviewing tech-
niquein California

Chen, Xinguang; Unger, Jennifer B.

University of Southern California

Ageof smoking initiation isan important indicator of the success of
tobacco control efforts. Suchinformationisusually collected through self-
reported recall data. Both the CaliforniaTobacco Survey (CTS) and the
CaliforniaY outh Tobacco Survey (CY TS) have collected dataon theage of
smoking initiation using the computer-assisted tel ephone interviewing
(CATI) technique. Studieswith datafrom in-classroom surveysand face-
to-faceinterviewing haveindicated that these datamay be biased; self-re-
ported age of smokinginitiation tendsto increase asrespondentsgrow ol der
(Labouvieetd., 1997, Newman et a., 1976). Thisstudy examinesif age of
therespondents at the time of the survey affectstheir self-reported age of
smoking initiation using the CATI datacollection mechanism.

Methods: Datawere analyzed from 20,327 adolescents 12 through
17 yearsof age(50.3% males). 13,978 werefrom CTSin 1990-1991, 1992,
and 1993; 6,349 werefrom CY TSin 1994, 1995 and 1996. 49.8% were
Caucasian, 29.5% wereL atino/Hispanic, 7.4%wereAfrican American, and
8.6% wereAsian Americans, and4.7% werefrom other ethnic groups. The
mean age of the subjects by gender, data source and ethnicity ranged from
14.38t0 14.52 yearswith no significant differences by data source, gender,
and ethnicity. 4,715 respondents(23%) reported an age of smoking initia-
tion. The reported mean age of smoking initiation ranged from 12.34 to
12.97 yearswith no significant differences by dataresource, gender and
ethnicity.

The dataon age of smoking initiation were analyzed according to the
respondents’ ageat thetimeof thesurvey. If self-reported age of smoking
initiation indeed increases asthe respondents grow older, the older respon-
dentsin the samplewould be expected to show an ol der age of smoking
initiation than the younger respondentswould.

Results: A cross-tabulation of ageat survey by the self-reported age of
smoking onset indicated no significant increasing trend in self-reported age
of smoking initiation along with theincrease of the subjects’ ageat survey.
For example, the proportion who reported they started cigarette smoking at
12 yearsof agewas 17%, 21%, 18%, 20% and 19% for subjectswith ageat
survey of 13, 14, 15, 16 and 17 respectively. A similar trend was observed
for both male and femal e subjects, for subjectsfromboth CTSand CYTS
data, and for thefour ethnic groupsof White, L atino/Hispanic, Black, and
Asian. Regression analysisindicated that the age at survey did not have
significantimpact on the self-reported age of smoking initiationin general
(beta=-0.068, p=0.084, r square=0.002). However, such impact was
significant for femal es (beta=-0.100, p = 0.049, r square = 0.06), for non-
Hispanic Whites (beta=-0.129, p=0.008, r square =0.009), and for Asian
Americans (beta=0.530, p=0.009, r square =0.108).

Conclusions. The dataon age of smoking initiation reported through
CATI mechanism does not show a significant upward trend with the
respondent’ s age at the time of the survey. However, there was aslight
upward trend for Asian American adolescentsand aslight downward trend
for females and for Caucasian adolescents. Although these trends were
statistically significant in thislarge sample, they accounted for avery small
proportion of thevariancein self-reported age of smokinginitiation. In
addition, these trends appear not to exert significant bias on smoking initia-
tion data, because aone-year differencein the age of the subject at survey
will result in only a1-6 month differencein the reported age of smoking
initiation according to theregression analysis. Theseresultsindicatethat
retrogpective self-reports of age of smoking initiation may be more accurate
than previous studies have suggested. Further longitudinal popul ation-based
studies are necessary to determine the causes and extent of biasin self-
reported age of smoking initiation anong adolescents.

BO6

A multivariate, multigene approach tothegenetics
of complextraits

Comings, David

Beckman Research Center, City of Hope, Duarte, CA

The identification of the genes involved in complex, polygenic
traits has proven to be a difficult challenge. Polygenic disorders are
due to the interactive effect of multiple genes, each with a small
effect. Our studies of over 60 genes in many different behavioral
disorders have shown that on average each gene contributes to less
than 2% of the variance of the phenotype. Family based linkage
techniques do not have the power to identify genes with such small
effects. Population based association studies do have the power to
detect small effect. However, random genome screenswould reguire
over 500,000 single base pair polymorphisms (SNPs). More suit-
able techniques for studies of complex traits must be developed be-
fore we can hope to clarify the role of individua genes as risk fac-
tors in smoking.

We propose that the best way to identify the genes used in disor-
ders that are due to the interactive effect of multiple genesisto ex-
amine the additive effect of multiple candidate genes. Mogt of the
first line candidate genes for behaviora and addictive behaviors have
been identified. SNPs are available for half of these and SNPs for
the remaining half are rapidly being identified. We have developed a
technique for studies of complex traits caled Multivariate Andysis
of Associations (MAA). One or more quantitative phenotypic traits
are chosen for study in a sample of 200 or more subjects. The geno-
types of each of 5 to 100+ genes are assigned a score of 0 to 2
depending upon whether they are associated with low, intermediate
or high mean for each phenotypic score. Multivariate regression
andysis is utilized with the phenotypic trait as the dependent vari-
able and gene scores as independent variables. With pin setto .1 and
pout to .2, with backward eimination to select the genesincluded in
the equation, thisidentifies those genes that contribute to the pheno-
type in the presence of dl the other genes being tested.

The MAA technique provides six pieces of information about the
genes involved in a complex trait. 1. Which genes are included in
the equation, 2. The fraction of the variance ettributed to each in-
cluded gene, 3. The level of significance for each included gene, 4.
The rdative involvement of the different genotypes of each involved
gene, for each trait, 5. The sum of the variance of functiona groups
of genes, for each trait, and 6. Theratio of the variance for each gene
group to all the other gene groups, for each trait. To demondtrate the
effectiveness of the MAA technique, we present the results of an
examination of the role of 59 genesin the seven persondlity traits of
the Temperament and Character Inventory.

The MAA technique can also be adapted to dichotomous traits
such as smokers vs non-smokers. These studies are in progress
and will provide information on the relative involvement of
dopamine, serotonin, norepinephrine, GABA, neuropeptide,
hormone, and other functiona groups of genes in tobacco
dependence. This can lead to the identification of new trestments
for nicotine addiction.
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Cigarette smoking, arterial wall thickness, and

systolic distention of thecommon carotid artery
Dwyer, James H
University of Southern California

Smoking is associated with increased risk of cardiovascular dis-
ease events. Thisrelation may be achieved viapromotion of atherosis
(fatty lesionsin the arteria intima), sclerods (stiffening of the artery
wall), plague rupture, thrombosis (formation of clots in the arteria
lumen), or some combination of these pathologica pathways. The
current study is investigating the relations between cigarette smok-
ing and an indicator of early atherosis (intima-mediathickness, IMT)
and sclerogis (systolic disention) in the common carotid arteries.

Our laboratory has developed highly reproducible procedures for
the measurement of intima-mediathickness (IMT) and systolic dis-
tention in the common carotid arteries using high resolution B-mode
ultrasound at 7.5 MHz. IMT is a measure of arteria wadl thickness
and the extent of early atherosis. Systolic distention measures the
change in diameter between diastole and systole of the cardiac cycle
and isthus related to stiffness of the artery wall.

The data for this study are generated from a cohort of 573 em-
ployees of a large utility company who were free of symptomatic
cardiovascular disease and aged 40-60 years at recruitment. Mem-
bers of the cohort are examined at 18-month intervals for arteria
wall thickness, arterid stiffness and risk factors (such as smoking).

Preliminary results from partia data at the basdine examination
suggest that cigarette smoking has a greater impact on arterid wall
thickness than on arterial stiffness. If this tendency is confirmed by
complete and longitudina observation, this will suggest that the
pathological pathway for promotion of cardiovascular disease by
smoking is via more rapid progression of fatty lesion development
in the arteriad wall, rather than promotion of gtiffness and ensuing
vasomotion disorders. If confirmed by further observation, thisfind-
ing would have implications both for the treatment of coronary ar-
tery disease among smokers and for the use of early detection of
progressing IMT among smokers as amotivator for smoking cessa-
tion.

BO8

Racial/Ethnic patter nsof adolescent smoking
over sixyears

Ellickson, PhyllisL.

RAND, Santa Monica, CA

The adverse hedth effects associated with cigarette smoking are
extendve and wel documented (US Department of Hedlth and Humen
Sarvices, 1994). Yet the public hedth gains in youth smoking preven-
tion that were experienced during the 1980’ s have eroded in recent years
(Johngton et d., 1997). To improve prevention efforts, we need to better
understand the naturd higtory of youth smoking initiation and cessation
and the factors that place young people & risk for cigarette use. To
addressthese godls, we are using datafrom alongitudind study of youth
recruited from 30 Cdlifornia and Oregon schools and followed from
Grade 7 (N=6527) to Grade 12 (N=4390).

This andyss examined whether patterns of smoking established
during early adolescence remain stable across racid/ethnic groups
throughout the middle and high school years. We examined lifetime and
annud prevaence rates, weekly smoking, and daily smoking for four
groups—Whites, Mexican Americans, African Americans and Asian
Americans. All andlyses were adjugted for atrition over time. The ob-
tained sample a grade 12 included about 10% who had dropped out of
school before high school graduation.

Resultsfor Grades 7-10 and 12 show subgtantial crossover inrda
tive rankings across groups.  Although a large proportion of African
American youth started smoking during or before early adolescence,
mogt did not make the trangtion to regular use. Quit rates for African
Americans rose subgtantialy between grades 8 and 9 and continued to
rise theregfter. Correspondingly, African Americans hed the lowest rates
of weekly smoking from grade 9 to grade 12 (between 7 and 12%),
while daily smoking for this group never rose higher than four percent.
Incontrest, relatively few Asan Americanyouth started smoking asyoung
adolescents (35%). However, they began to catch up with other groups
after entry into high school (grade 9). By grade 12, Asan American
rates of daily smoking gpproached those for Mexican Americans.

Although Mexican American youth had higher early initiation rates
than whites, they did not progress as quickly to regular and daily use as
did whites By grade 12, non-Hispanic white youth actudly hed the
highest rates of weekly and daily smoking. Mexican American youth
had the next highest rates, but daily smoking in this group was only two
thirdsthat for whites. Because the sampleinduded asubstantia propor-
tion of dropouts and was weighted to adjust for attrition over time, these
findings are unlikely to be an artifact of differential dropout rates

Thesereaultsindicatethe need to continue prevention effortsthrough-
out the high schoal yeers, when subgtantia changes occur in smoking
behavior across racid/ethnic groups. They dso underscore the impor-
tance of identifying what factors help protect African American from
progressing to regular smoking once they start, what factorsincresse the
risk for white and Mexican American adolescents, and what factors ac-
cderate use for Adan American teenagers during high school. Such
information would help program developers adapt prevention efforts to
better meet the needs of different youth populations. Subsequent analy-
ses for this study will seek to identify common and unique risk and
protective factors for continued smoking across these four racid/ ethnic

groups.
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BO9

Natural history of tobacco addiction in polydrug
usersover 3years

Hser, Yih-Ing; McCarthy William J.; Zhou, Y un
University of California, Los Angeles

Indght into the naturd history of tobacco addiction was sought by
obsarving tobacco use annudly in 254 polydrug users over a 3-year
period. Two sudies are reported here.

Sudy 1: The pattern of gtability/change in smoking status was ex-
amined annudly. Respondents smoking stetus wes dassfied as non-
smoker, intermittent smoker, or regular smoker. Smoking waas defined
as “intermittent” if respondents reported smoking for less than 15 days
of the last month. Results showed thet the typica probability of retain-
ing the same smoking status across any two consecutive assessments
was 0.77 for non-smokers, 0.82 for regular smokers, and 0.16 for
intermittent smokers. Fifty-fivepercent of intermittent smokersconverted
to regular smoking within ayear but 29% converted to former smoker
gatusinthe same period. No other transition exceeded 12%. Consder-
able flux in individua smoking status, particulally among intermittent
smokers, was observed despite stable prevaence of smoking gatus in
this population. Intermittent smoking atus gppeared to be atemporary
“way dation” between the two more sable regular smoker and non-
smoker dassifications, affecting 26% of the entire cohort over a 3-year
period. These results chdlenge past characterizations of intermittent
smoking as arare parsondity trait. Intermittent smoking may be more
judtifigbly described as a temporary but predictable behaviord sate po-
tentidly affecting more than a quarter of adl smokers a some point dur-
ing their smoking carears.

Sudy 2: Two popular messures of addiction were compared for
their ability to predict future smoking satus. An adaptetion of the
Fagergom Nicotine Tolerance Quedtionnaire (FNTQ) explained 38%
and 30% of the variance repectively, in Time 2 and Time 3 smoking
status. When previous smoking satuswasincuded asacovariate, how-
ever, the variance in Time 2 and Time 3 amoking status was reduced to
0.3% (p > 0.20). A subset of measures from the Addiction Severity
Index (AS) weredso usad aspredictors. TheASl explained 25% and
4.7% of the variance in progpective Time 2 and Time 3 smoking satus,
respectively, but when previous smoking status was included as a
covariae, thar rdation to future smoking status was only dightly re-
duced (1.4% and 4.0% of the variance, respectively; both p < .05).

Reaults highlight the epiphenomendlity of sdf-report tobacco ad-
diction severity and suggest that more dinical benefit may be obtained
by focusing on changing a respondent’s relaionship to his community
(hislegd gatus) and changing other lifestyle habits associated with to-
bacco eddiction, particularly doohol use, even though the variance ex-
plained by these factors in progpective smoking atusisinitidly smdl.

Immediate future research will focus on esimating the impact of
tobacco use status on other drug use and on physica hedth outcomes
among polydrug users followed for 3 years. Longer-term future re-
search will examine novel non-pharmacologicd gpproaches to helping
amokers live more hedthfully. Nove gpproaches are nesded to help the
80% of smokers who wart to quit, but who have thus far not been able
to sustain long-term abstinence, even with nicatine adjuncts.

B10

Thepopularity of cigars: Continuing phenomenon
or fadingfad?

Reimann, Joachim O.F.; Liles, Sandy; Hogtetter, C. Richard,
Chu, Sandy; Angulo, Ofmara .; Hovell, MdbourneF.

San Diego State Univer sity Foundation

Over the lagt two years, trendsin cigar use have become increasingly
unclear. From 1992 to 1996, the popularity of cigars increased steadily,
with the number of estimated regular U.S. amokers jumping from 8 to
10 million. A growing number of socid events, magazines, internet
dtes, and dubs cdebrated cigars. While research linked cigar use to
serious hedlth risks including laryngeal and esophageal cancer, the
migperception that this form of smoking was safe remained common.

Some more recent indicators, however, Suggest that cigar use is de-
creesing. For example, one mgor cigar company reported thet its net
income fell by nearly haf during the later part of 1998. Subsequently,
industry andysts predicted thet generd cigar sdles will drop & lesst ten
percent in 1999, and that the sde of premium brandswill fal by asmuch
as 25%. These figures have lead media sources to repond with heed-
linessuch as“Ashesto Ashes Sogies Trendiness TakesaTumble” In
actudlity, it is difficult to deduce if these figures reflect ared dedinein
cigar use It might, for example, be speculated that an overesimation of
projected demand has resulted in overstocked retail outlets. Thus no
automatic conclusions about the trend's demise can be made.

As part of a multi-faceted research effort, our epidemiologica study
determined current cigar sSmoker prevalence rates and use patterns. A
tota of 1,137 San Diego County resdentsranging in age from 18to 93
(Mean=44.2) participatedinarandom digit did telephonesurvey. Forty-
sx percent of the totd sample indicated having smoked cigars a some
point, and 10.5% reported themsdves as current smokers. For maes,
the current use rate fdl a 13.3% while the corresponding figure for
femaes was 3.8%. Among ethnic groups, Latinos reported the highest
percentageof current cigar smokers(13%), followed by Whites (10.8%),
African Americans (8%) and Asans (4.8%). None of those identifying
themsdlves as Middle Eastern or American Indians described current
cigar use. Mae smokers reported having consumed an average of 10.5
cigars whilefemaesreported having smoked an average of 8.7 cigarsin
thelast 30 days. Age of initiation ranged from 12 to 63 with amean of
25. Thirty-four percent of smoking respondents said they planned to use
cigars for the rest of ther lives

Approximately two percent of thase who had amoked cigars a some
point, and 7.3% of current smokers attributed hedlth problems to their
cigar use. Reported difficulties induded the aggravation of asthma and
dlergy symptoms, chronic cough, and bleeding gums

A comparison of current results to 1996 cigar smoking prevaence
rates among California adults (8.8% for men and 1.1% for women)
uggests a recent increese rather than decreese in digar use While the
metropolitan characteridtics of San Diego County may contributeto higher
than date-wide prevaence rates, overdl results suggest thet, & best, d-
gar smoking hasleveled off. In condusion, it appearsthat cigar useisnot
fading by itsdlf. Given assodiated hedlth risks, continued efforts to coun-
teract this tobacco's popularity appeer important.
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Gay malesmokers: Prevalenceof current smoking
Stall, Ronald D; Greenwood, Greg; Paul, Jay

University of California, San Francisco -

Center for AIDSPrevention Sudies

Research objective: To measure the prevaence of current smoking
among men who have sex with men (M SM) among apopul ation-based
sampleof MSM infour large American cities.

Background and significance: Although results from a small his-
toricd literaturetend to concludethat MSM smoke et higher ratesthan
do men drawn from comparison samples of the general population,
the opportunistic sampling methods used in these studies may have
oversampled gay male smokers (i.e. through recruitment a gay bars).
In addition, little attention has been paid to identifying the socia and
behaviora characteristics of gay male smokers. Estimating the preva-
lence of current smoking with data drawn from probabilistic sampling
methods should be attempted before claims of higher current smoking
ratesamong M SM populations are accepted.

Methods: From a previoudy recruited population-based sample of
MSM (n=2881) in four urban areas (Chicago, LosAngeles, New York
and San Francisco), respondents who were willing to participatein a
follow-up interview (89% of the origina sample) were re-contacted
beginning in December 1998. So far, 1551 MSM have participated in
a brief telephone interview on history of tobacco use and methods
used to quit.

Findings. Prevaence rates of smoking (with 95% C.I.'s) for gay
men were compared to published ratesin 1996 of smoking from men
drawn from general population samples at the county (San Francisco
and LosAngeles) and statelevel (New Y ork and Chicago):

UMHS Men in Gen. Population

SenFrancisco 29.1% (25.1-33.1)  23.7% (21.4-26.0)
(N=498) (N=1690)

NewY ork 30.7% (26.4-35.1)  23.3% (21.0-25.5)
(N=433) (N=1744)

LosAngeles 26.1% (21.8-305)  21.6% (20.5-22.8)
(N=391) (N=7582)

Chicago 37.8% (3L.544.1) 26.2% (23.4-29.1)
(N=225) (N=1151)

Discussion: Although the prevaence estimatesfor MSM interviewed
to date from the UMHS were dways higher than for menin the gen-
eral population, intwo cities (San Francisco and Los Angeles) confi-
denceintervasoverlgpped. Although fromthepreliminary datait can-
not yet be concluded with a high degree of certainty that gay men
smoke at higher rates than other men, it should also be recognized that
rates of smoking aretoo high among al men. Advocatesfor tobacco
prevention effortsamong gay men should not haveto claimthat MSM
populations have the highest rates of smoking of all men in order to
justify need for prevention campaignsin their community. Analyses
of the final, completed sample as well as the associations of current
smoking will be presented.

B12
Susceptibility tosmokingamong Califor niaadolescents
Unger, Jennifer B. - University of Southern California

Susceptibility to smoking isthe absence of afirm commitment not to
smoke. It isarisk factor for adolescent smoking initiation. This study
examinesthe demographic, attitudinal, psychosocial, and environmen-
tal correlates of susceptibility among California adolescents. We have
analyzed datafrom Wave 1 of the Independent Evaluation of the Cali-
forniaTobacco Control, Prevention, and Education Program, whichin-
cluded school-based surveys of 15,834 California adolescents.

Using data from 5870 8th-grade students, we compared susceptible
youth with non-susceptible never smokers, experimenters, and addicted
smokers on tobacco-rel ated attitudes, beliefs, and behaviors. Two main
patterns of results emerged. In thefirst pattern, susceptible never smok-
ersshowed alevel of risk that wasin-between that of the nonsusceptible
never smokers and the experimenters. This supports the view that sus-
ceptibility is an intermediate stage of smoking initiation that precedes
experimentation. In the second pattern, however, susceptible adoles-
cents showed especially high levels of risk, higher even than those of
experimenters and addicted smokers. This pattern was evident for ciga-
rette refusal self-efficacy and tobacco-related knowledge.

Among adolescents who had not yet tried smoking, logistic regres-
sion analyses were used to identify the risk factors for susceptibility.
Among the respondents who had not yet smoked, the risk factors for
susceptibility were similar to therisk factorsfor smoking initiation found
in previous studies. These included older age, Latino ethnicity, accul-
turation, low smoking-related knowledge, low perceived negative con-
seguences of smoking, high perceived positive consequences of smok-
ing, low cigarette refusal self-efficacy, friends&rsquo; smoking,
friends& rsquo; approval of smoking, perceived access to cigarettes,
cigarette offers, and use of other forms of tobacco.

Next, we analyzed datafrom 6887 10th-grade Californiaadolescents
to examine attitudestoward anti-tobacco policy among susceptible ado-
lescents, including awareness of anti-tobacco policies and support for
anti-tobacco policies. Awareness of anti-tobacco policieswasespecialy
low among susceptible never smokers, lower than all other stages of
smoking initiation. Support for anti-tobacco policies among suscep-
tible never smokers was lower than that among nonsusceptible never
smokers, but it was higher than that among experimenters, addicted
smokers, and former smokers. Policy awareness and support were sig-
nificantly associated with psychosocial tobacco-related variables, in-
cluding perceived consequences of smoking, friends& rsguo; smoking,
perceived access to cigarettes, preval ence estimates of smoking among
peers, cigarette offers, and cigarette refusal self-efficacy. Policy aware-
ness and support were associated with the probability of performing
advocacy actions against tobacco use.

Theseresults suggest that susceptibility to smoking isastage of height-
ened vulnerability to tobacco-related influences. Susceptible adoles-
cents are characterized by a low ability to refuse cigarette offers, low
knowledge about the dangers of tobacco, and low awareness of anti-
tobacco palicies. Thisinformation may be useful for the development
of effective tobacco control programs to prevent susceptibility among
never-smokers and to prevent smoking among adolescents who already
are susceptible to smoking. A better understanding of the conditions
associated with susceptibility may make it possible to design tobacco
control programs that prevent or counteract susceptibility and thereby
prevent adol escents from progressing to the experimentation stage.
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CO01
Discretesitesof action for spinal epibatidineand a-
85380in dicitinganalgesicresponsesinrats

Khan, |.; Stanidaus, S.; Yaksh, T. and Taylor, P.
University of California, San Diego

Previoudy, we demonstrated that intrathecal (i.t.) administra-
tion of the nicotinic agonist. epibatidine (EPI), icits a short-lasting
but profound analgesic response in rats. However, the analgesic re-
sponse is accompanied by cardiovascular and irritation responses.
Our data suggest that a different subtype of spinal nicotinic receptor
mediates the analgesic response, as opposed to the irritation response.
Recently, others have demondtrated that a newer nicotinic agoni<t,
A-85380, upon s.c. injection can dlicit an analgesic response with
minimal cardiovascular or other behavioral responses.

In the present study, we examined the spindl action of A-85380
to determine if it could selectively dicit analgesic response at the
spind level. Sprague-Dawley rats were implanted with i.t. catheters
and the analgesic response to A-85380 was determined by using the
Hot Box apparatus. Intrathecal A-85380 elicitsan analgesic response
in a dose-dependent fashion. However, similar to other nicotinic
agonidgts, it also dicits profound pressor and heart rate responses as
well as an irritation response. In addition, A-85380 aso displaced
[3H]-epibatidine binding from spinal cord membrane in a dose-de-
pendent fashion. The effects of i.t. nicotinic receptor antagonists on
A-85380 dlicited analgesic and irritation responses were examined.
Mecamylamine blocked both of the behavioral responsesto A-85380.
DbE blocked the analgesic response but not the irritation response
dicited by the nicotinic agonist. Methyllycaconitine significantly
blocked both of the behaviord responses. In contrast, neither com-
petitive nicotinic receptor antagonist blocked the andgesic response
toi.t. EPl. Prior adminigtration of A-85380 desenditized the analge-
sic response to subsequent i.t. A-85380. However, repeated admin-
istration of A-85380 did not desensitize subsequent EPI dlicited be-
havioral responses. In contrast, repeated prior administration of EPI
desensitized the A-85380 dlicited analgesic response. The irritation
response to A-85380 was significantly blocked by pretrestment with
AP-5, a NMDA receptor antagonist. This suggests that, smilar to
other nicotinic agonists, A-85380 dlicits the spinal release of EAA to
produce the irritation response. Interestingly, pretreatment with i.t.
phentolamine amost completely abolished A-85380 elicited andge-
sic response. In contrast, phentolamine had no effect on EPI icited
analgesic response.

The data suggest that analgesic response elicited by A-85380
may be produced by stimulation of nicotinic receptors localized on
adrenergic descending bulbospinal terminas. The data dso argue
that A-85380 when compared to EPI, acts on separate spinal Sites as
well as different icotinic receptor subtypes to dicit an analgesic re-
sponse at the spind level. (Supported by HL-35018 and TRDRP).

C02

Functional neuronal nicotinicreceptorson
primary afferent terminals

Khan, I., Stanidaus, S., Calvo, R., Osaka, H.,
Yaksh, T.and Taylor, P.

University of California, San Diego

Intrathecal (i.t.) nicotinic agonists including epibetidine (EPI)
elicit dose-dependent increases in pressor, heart rate and pain re-
sponsesinrats. [3H]-EPI reveal stwo types of binding sitesin spinal
cord membranes, which differ in both affinity and number of sites.
Higher affinity sites are present in the superficial dorsa horn layer,
which contains c-fiber primary afferents.

To correlate function with location of nicotinic receptors in the
spinal cord, we examined the nicotinic receptor subunits on c-fibers
and their role in dliciting pain responses to i.t. nicotinic agonists.
Neo-natal rats were treated with the neurotoxin capsaicin (50 mg/
kg, s.c.) to degenerate c-fiber neurons. At 12-14 weeks of age, the
capsaicin-treated ratswereimplanted withi.t. cathetersand responses
to nicotinic agonistsexamined. Cytisineor EPI did not show differ-
ences in magnitude of pressor, tachycardia or pain responses be-
tween capsai cin-treated and control rats. However, inthe EPI treated
rat, the duration of the pain response was significantly shortened in
capsaicin-treated rats as compared to control rats. In control rats,
repeated cytisine dosing partially desensitized the pain response to
subsequent EPI dosing; however, in capsaicin-trested rats, i.t. cytisine
pretreatment almost completely desensitized the pain response to
subsequent i.t. EPl.  Autoradiography also revealed reduction in
[3H]-EP! binding in the superficial dorsal horn in capsaicin-treated
rats. Immunostainsfor a3, a5and b2, but nota 4 nicotinicreceptor
subunits could be detected in the presynaptic terminal in superficial
layer of the dorsal horn. Moreover, there was significant loss of
staining for a3, a5 and b2 in capsaicin-treated vs. control ratsinthis
region. The datarevea that nicotinic receptors on the primary affer-
ent terminas play arole in mediating pain response to i.t. nicotinic
agonists and they also show different desensitization properties to
specific nicotinic agonists. (Supported by HL-35018 and TRDRP).
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C03

Augmented responsesto spinal nicotinic agonists
in agenetic model of rat hypertension

Khan, |., Stanidaus, S, Yaksh, T., Printz, M. and Taylor, P.
University of California, San Diego

Abnormalitiesin central cholinergic system have been implicated in
the pathogenesis of high blood pressure in different models of rat
hypertension including the Spontaneoudly Hypertensive Rats (SHR).
Nicotineand other nicotinic agonists, when administered intrathecaly
(i.t.) eicit dose-dependent increases in blood pressure, heart rate
and nociceptive responsesin rats. These cardiovascular and behav-
iora responsesto spinal nicotinic agonists are augmented in SHR as
compared to normotensive WKY or Sprague-Dawley rats. More-
over, the genetically hypertensive SHR shows a sower rate of de-
sensitization to the cardiovascular and behavioral responses to re-
pesated adminigtration of i.t. cytisne. Interestingly, in the presence
of heightened responses to spind nicatinic agonists, a paradoxica
decrease in spinal nicatinic receptor is observed in adult SHR versus
age-matched WKY ras.

In this study, we sought to determine if the hyper-responsiveness
to spinal nicotinic agonist in SHR as compared to normotensive rats
is a determinant, but not the consequence, of higher blood pressure
in the genetic model of rat hypertension. Similar to those observed
in adult rats, pressor, heart rate and pain responses to i.t. cytisine
were ugmented in the 6 week old prehypertensive SHR vs. age-
matched WKY rats. In SHR and WKY rats, hydralazine (25 mg/kg/
day, p.o.) trestment from 5 to 12 weeks of age significantly lowered
the blood pressure in both strains of rats. Interestingly, at the end of
the treatment period, the mean arteriad pressure between hydraa
zine-treated SHR and tap water drinking WKY rats did not differ.
However, the responses to i.t. cytisine were gill augmented in hy-
dralazine-treated SHR versus hydraazine-treated WKY rats. In a
separate set of experiments, captopril (200 pg/kg/day, p.o.) treat-
ment from in utero to 12 weeks of age resulted in significantly low-
ered blood pressure in both strains of rats. However, similar to un-
treated rats, cardiovascular and pain responses to spina nicotinic
agonists were still augmented in captopril-treated SHR versus
captopril-treated WKY rats. Findly, seven-week-old WKY ratswere
uninephrectomized and then treated with DOCA and oral sdine for
5weeks. The DOCA-salt treatment resulted in hypertensionin these
WKY rats as compared to sham-operated vehicle-treated WKY con-
trol rats. However, the DOCA-salt treated WKY rats with a chroni-
caly elevated blood pressure did not exhibit augmented cardiovas-
cular or behaviord responses to spina cytisine as compared to con-
trol WKY or untreated WKY rats. Overall, our data suggest that the
hyper-responsiveness to spina nicotinic agonists in the SHR com-
pared to normotensive ratsis a determinant, but not the consequence,
of the higher blood pressure in SHR, a genetic modd of rat hyper-
tension. (Supported by HL-35018 and TRDRP).

Co4

Analgesiainduced by exposureto tobacco smoke
and hyperalgesiaduringwithdrawal

Anderson, Kenton L.; Pinkerton, Kent E.; Carstens Mirela
lodi and Carstens, E.

University of California, Davis

The primary god of our research project is to investigate the analge-
sic (pain-reducing) and irritant effects of nicotine in tobacco smoke.
While nicotine is known to produce analgesia, the effect of tobacco
smoke on pain-sengtivity has not been well studied.

Eight adult rats were exposed to controlled conditions of ciga-
rette smoke in an environmental chamber over 4 successve 5-day
blocks (6 hr/day), with 2 smoke-free days between blocks. The con-
centrations of total suspended particulate matter (TSP), nicotine and
carbon monoxide (CO) in the exposure chambers averaged 87.3 +/-
8.8 mg/mm®, 3.67 +/- 0.59 mg/mm?® and 210.1 +/-24.6 (SD) ppm,
respectively. On days 1, 3 and 5 of each smoke exposure block, and
onthefirst or second smoke-freeday between smokeexposureblocks,
the following behavioral tests were conducted: tail-flick latency
(TFL), thermal paw withdrawal latency (TPW), von Frey threshold
(VF), and hot plate (HP) latency. For TPW, rats stood on a glass
surface and the time to paw movement after heating the foot, from
below, wasmeasured. For VF, rats stood on wire mesh and theforce
required to dlicit touch-evoked paw withdrawa was measured. For
HP, the rat was placed on a pre-heated surface and the time measured
until it jumped or licked a hindpaw. Behavioral measures during
smoke exposure were compared to pre-exposure baselinesin the same
rets, as well asto behaviora data taken from control rats (N=8) not
exposad to cigarette smoke.

There was asignificant lossin body weight during smoke expo-
sure, with small weight gains during the smoke-free interludesand a
rapid weight gain after cessation of smoke exposure. During each
block of smoke exposure, TFL increased significantly.  The magni-
tude of the TFL change progressively decreased across smoke expo-
sure blocks, indicative of tolerance. During smoke-free intervals,
TFL increased significantly within 1 day, indicating short-term re-
versal of analgesia and possible development of hyperalgesia. Simi-
lar results were obtained with TWP and HP. VF, which measures
tactile sendtivity, was not consistently affected during smoke expo-
sure. However, during smoke-free intervals, the VF threshold de-
creased, reflecting an increase in mechanosensitivity.

The data obtained using several different tests consistently show
a reduction in pain-like behavioral reactions, i.e. anagesia, during
exposure to cigarette smoke. These changes recovered rapidly dur-
ing smoke-free periods, indicating that the andgesic effect wears off
quickly and/or that increased sengitivity to pain (hyperalgesia) de-
velops during acute withdrawal from smoke exposure. Future phar-
macologica studies are planned to test the hypothesis that nicotine
in cigarette smoke is the primary factor involved in andgesia. The
findings are significant in terms of nicotine addiction and withdrawal.
The analgesic effect may provide positive physiologica reinforce-
ment for smoking, while the increase in pain-senditivity during with-
drawd is likely to be a negatively reinforcing factor which makes it
more difficult to quit smoking. Supported by TRDRP # 6RT-0231
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C05

Structural deter minantsof ?-toxin: nicotinic
acetylcholinereceptor interactions
Malany S, Taylor P - University of California, San Diego

Thesdective a-neuratoxin, Naja mossambica mossambica (Nmml)
inhibitsagonist binding to the nicotinic acetylcholinereceptor (NACHR).
ThenAChR from muscle, whichiscomposed of four homologous sub-
unitswith composition a ,bdg binds agonists and competitive antago-
nistsat the boundary between the adand aginterfaces. Nmml, athree-
loop polypeptide, binds with high interfacid contact and high affinity
to the subunit interfaces and thus serves as an excdlent probe for delin-
edting key sde chain interactions within the nAChR:Nmml complex.
By mutating specific positionsin both the nAChR a-subunit and the
NmmI, we have examined pairwise interactions between residues on
the ad and ag interfaces of the receptor and the a-neurotoxin loops.

Seven positions on the a-toxin have been mutated and assayed
relativetowild-typereceptor Thesemutationsinclude; tworesidueson
loop 1, three cationic side chainson thetip of loop 11, and two adjacent
cationic Sdechainsonloop I11. Within the nAChR extracellular region
of the a-subunit, we have congtructed a totd of eeven mutations at
conserved positions in the three domains identified as contributing to
agonist binding and specificity.

Initial binding experimentswere conducted for single mutant com-
binations (mutant N mml:wild-type nAChR and mutant nAChR:wild-
typeNmml). Equilibrium dissociation constants (K , values) weremea
sured by binding Nmml, expressed from recombinant DNA bacteria
systems, withmousemusclenAChR, expressed transiently fromtrans-
fected cDNAs on the surface of human embryonic kidney cdls, by
competition againgt initid rates of 21-labdled a -bungarotoxin. Mutant
NmmI binds with different affinities to the two receptor binding inter-
faces. By blocking the ad site with another neurotoxin, a-conotoxin
MI, we have confirmed the ad Steasthe high affinity steand ag asthe
low affinity Ste. In addition, grester losses of affinity occur at the ag
sterdativetothe ad Site suggesting that more of the sabilization en-
ergy for binding the NnAChR:NmmI complex is contributed from the
adste. These studies have not only confirmed the ligand affinity dis-
tinctions between the ad and ag sites, but establish that the a-toxin
interacts at a multipoint attachment with both a-subunit and d/g-sub-
unit determinants.

Presently we have conducted ~ 80 double mutant combinations
(mutant N mml:mutant nAChR) and haveanayzed interaction energies
for the mutant pairs by thermodynamic mutant cycleandysis. Inama
jority of the binding assays, we have linked the toxin mutations, which
al involve charge reversd, with mutationsin the a-subunit of the re-
ceptor dso invalving chargereversd. For example, position 8in Nmml
isaserineand position 198inthea -subunit of thereceptor isatyrosine.
We constructed two mutations at each position to both a negative and
positiveresdue and cd culated the overal binding energy for the double
mutant combination, Lys8GIu : Glu198Arg. Using this approach we
obtained pairwise energies highlighting possible dectrogtatic attractive
and repulsive forces between Nmml and nAChR. From the Columbic
interactions, we can gpproximate relaive distances between residue
positionsinthe Nmml:nAChR complex, basad on published x-ray crystd
structuremodels.

C06

L ong-term nicotinic effects on acetylcholine
receptor scontaining a7 subunits

Kawai, Hideki, and Berg, Darwin K.

University of California, San Diego

Theinitia biologica step in establishing tobacco addiction is that
of nicotine acting on nicotinic acetylcholine receptors (NAChRS) in
the nervous system. A variety of nAChRs are expressed by neurons
in the brain and they are thought to be pentameric transmembrane
proteins that act as ionotropic receptors, meaning that in response to
the naturally-occurring neurotransmitter, acetylcholine (ACh), the
receptors open and allow ions to enter the neuron, producing an
electrical Sgnd. Nicotine also activates the receptors but, like ACh,
can desensitize the receptors such that they stop signdling in the
continued presence of either compound. One of the most abundant
and interesting NAChRs in the nervous system is a species that con-
tains subunits encoded by thea 7 gene (a 7-nAChRS). Thereceptors
are unusualy effective at alowing calcium to enter neurons and
thereby influence adiverse array of calcium-dependent eventsin the
nervous system. Thismakesa 7-nAChRspotentially oneof themost
important sites of nicotine action.

We have examined the effects of nicotine exposureona 7-nAChRs
expressed by rat cortica neurons grown in cell culture. Using
radioi odinated al pha-bungarotoxin (asnake venom protein that binds
to the receptors) to quantify a 7-nAChRs, we find that cultures pre-
pared with embryonic neurons achieve a steady developmenta in-
crease in receptor number for at least three weeks. Whole-cell patch
clamp recording from rounded, phase-bright tripolar neurons yields
ACh-induced currents that average about 0.3 nA and rapidly decay
in amanner characteristic of a 7-nAChR responses. Pharmacol ogi-
cal manipulationsconfirmthecurrentsasbeinga 7-nAChR responses:
they are reversibly blocked by 1 nM methyllycaconitine and pseudo-
irreversibly blocked by 50 pM apha-bungarotoxin. Application of
100 uM nicotine quickly desensitizes the receptors, causing amost
complete loss of the ACh-inducible current. Rinsing away the nico-
tinereversesthe desensitization and alowsamost full recovery within
minutes. Long-term exposure to 100 pM nicotine for periods up to
4 days has no long-lasting effects. Full recovery can till be ob-
tained within minutes after removing the nicotine.

These results are different from those reported for other classes of
nNAChRs which are thought to undergo long-lasting, if not irrevers-
ible, inactivation after chronic nicotine exposure. Long-lasting nico-
tine-induced inactivation was aso thought to explain changesin a
a 7-nAChR responses previously seen in Xenopus oocytes express-
ing an artificid a7 gene construct. The present results show, how-
ever, that rat cortica neurons can sustain competenta 7-nA ChRsunder
such conditions. Thusa 7-nAChRsinthemammadian brainarelikely
to remain available, shifting in and out of the desensitized state,
depending on fluctuations in systemic levels of nicotine produced
by smoking. As a consequence, the many cellular processes subject
to @7-nAChR contral are likely to be subject to the same fluctua
tions. (Supported by TRDRP 6RT-0050)
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Differ encesbetween nativebrain and a4b2

nicotinic receptors
Cohen, Bruce N. - University of California, Riverside

Brain nicotinic receptors initiate the train of events that pro-
duce the psychologicaly rewarding effects of nicotine. Gene knock-
out experiments suggest that nicotinic receptors containing the a 4
and b2 subunits form the high-affinity nicotine binding site in the
brain and are responsible for the reinforcing effects of the drug.
However, there have been relatively few comparisons between the
pharmacological properties of native brain and artificialy expressed
a4b2 nicotinic receptors.

To compare the pharmacological properties of ad-containing
native rat brain, recombinant rat a4b?2, and recombinant rat a4b4
nicotinic receptors, we immunoprecipitated these receptors onto a
fixed substrate with the anti-a4 antibody mAb 299 and measured
their [*H]epibatidine dissociation rate constants, their [*H]epibetidine
affinities, and the ability of three competitive antagonists
(dihydro-b-erythroidine (DHbE), N-n-decylnicotinium iodide
(NDNI), (trimethaphan) to displace [*H]epibatidine binding from
the receptors. Our experiments show that there are significant differ-
ences between the kinetic and pharmacological properties of the na-
tive brain and recombinant a4b2 nicotinic receptors. The
[®H]epibatidine dissociation rate constant for the native receptors
(0.005 £ 0.002 min't, mean + standard error) was 2-3 times less than
that of the recombinant a4b2 receptors expressed in Xenopus oo-
cytes (0.015 + 0.001 min?) or CV-I cells (0.011 + 0.001 min?) at
20-23 °C. However, it was smilar to that of recombinant adb4 re-
ceptors expressed in Xenopus oocytes (0.006 + 0.001 min?). In con-
trast to the dissociation rate constants, the native brain and recombi-
nant a4b2 receptors expressed in oocytes displayed similar
[*H]epibatidine affinities. The [*H]epibatidine equilibrium dissocia-
tion constant (K ) for the native receptorswas 13 + 1 pM (Hill coef-
ficient of 0.9) at 20-23 °C and that for the a4b2 receptors expressed
in oocytes was 17 + 2 pM (Hill coefficient of 1.0). Recombinant
a4b4 receptors expressed in Xenopus oocytes(K 73 + 8 pM, Hill
coefficient = 1.1) and recombinant a 4b2 receptorsexpressedin CV-1
cells (K, = 32 + 4 pM, Hill coefficient = 0.7) displayed dightly
lower [*H]epibatidine affinities. The antagonists DHbE and NLNI
inhibited 30 pM [*H]epibatidine binding to the native and recombi-
nant a4b?2 receptors in a similar fashion. However, trimethaphan
inhibited 30 pM [*H]epibatidine binding to the a4b?2 receptors ex-
pressed in CV-1 cells (IC50 = 55 + 6 mM) six times more potently
than it inhibited 30 pM [3H]epibatidine binding to the native brain
receptors(IC,, = 330+ 60 mM). Thus, nativea 4-containing rat brain
nicotinic receptors differ from the recombinant a4b2 receptors in
regard to [*H]epibatidine dissociation and trimethgphan inhibition.

The use of recombinant receptor subtypes has assumed an in-
creasingly important role in developing subtype-specific pharma-
ceuticals. Our results show that one must be cautious about extrapo-
lating the properties of recombinant a4b2 nicotinic receptors to those
of the native brain nicotinic receptors. Further research will focus on
the determining the molecular basis for the differences between the
recombinant and native brain nicotinic receptors.

C08

K nock-in micewith hyper activenicotinic acetylcho-
linereceptors

Labarca, C.; Deshpande. P.; Kofuji, P.; Nowak, M. W.;
Dong, H.; Boulter, J and Lester, H. A.

California Ingtitute of Technology

The a4 subunit of the acetylcholine (ACh) receptor, in associa-
tion with theb2 subunit, constitutesthe most abundant form of nico-
tinic receptor in the nervous system, and the most sensitive to nico-
tine. We are examining the physiologica role of these receptors by
generating  knock-in mice with a mutation in the a4 subunit that
rendersthe ACh receptors much more sensitiveto theeffectsof ACh
and nicotine. The Leu9’ Ser mutation in the M2 transmembrane re-
gion of the a4 subunit, increases the senditivity to ACh about 10-
fold for every subunit mutated. Neuronal a4b2 receptors with two
mutated subunits have ACh sensitivity about 100-fold higher than
wild type receptors when examined in the Xenopus oocyte system.
Naturally occurring mutations of this type in the ACh receptor of
human muscle produce myasthenic syndromes caused by excessive
activation and characterized by a prolonged synaptic potential.

The M2 transmembrane region is in exon 5 of mouse a4 ge-
nomic DNA. A genomic fragment of 9.5 kb containing exon 5 was
used to congtruct a targeting vector for homologous recombination.
TheLeu9' Ser mutation wasintroduced into M2 by sitedirected mu-
tagenesis, and a neomycin cassette flanked by |oxP siteswas intro-
duced immediately downstream from exon 5. Following homolo-
gous recombination, ES cell clones positive for the mutation were
transfected with a plasmid carrying Cre recombinase to delete the
neomycin cassette which might interferewith RNA splicing. ES cell
cloneswith the neomycin cassette del eted (neo-del eted) and undel eted
(neo-containing) wereinjected into blastocysts to generate chimeric
mice carrying the mutation. Neo-containing heterozygous animals
generated from mating chimeric maleswith C57BL/6 femaes showed
no obvious phenotypic differences with wild type animals. These
neo-containing heterozygous mice mated with each other produced
litters with no homozygous mutant animals, and the heterozygous
and wild typewere present in proportion of 1.15to 1 instead of 2to
1. Neo-containing embryos however were present in the expected
ratiosof 1:2:1 for homozygous mutant, heterozygousand wild type.
All the homozygous mutant and some of the heterozygous mice ap-
parently die very soon after birth. Neo-deleted chimeric malesmated
to C57BL/6 females produced litters with only wild type animals.
When the neo-deleted embryos were examined (n=61) wild type
and heterozygouswerefound inaproportion of 2.8to 1instead of 1
to 1. All theneo-deleted heterozygous mice apparently dievery soon
after birth. Removal of the neomycin cassette aggravates the effect
of the mutation.

We are investigating the cause of death of the mutated mice by
examining the brains of neo-deleted and neo-containing embryos
and neo-deleted heterozygous mice, and we analyzing the neo-de-
leted heterozygous mice for changes in physiology, nicotine re-
sponses, and behavior.
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L ow concentrationsof nicotineper sistently activate
interneuronsin therat hippocampus

Jia, Yousheng and Sumikawa, Katumi

University of California, Irvine

The long-term objective of this research is to understand how acute
and long-term nicotine exposures ater the norma functioning of
synapses in the hippocampus (through interactions with its recep-
tors) and enhances cognitive function, a property that has been linked
with the continued use of tobacco.

It has been demondrated that mogt, if not dl, nicotinic acetyl-
chaline receptors (NAChRS) desensitize rapidly in the continued pres-
ence of nicotine. Because the smoker maintains alow level of nico-
ting, it is not clear whether most NnAChRsin the smoker’sbrain arein
their desensitized state, or in their resting state in which they can be
activated by the next dose of nicotine by cigarette consumption. Using
whole-cell recording techniques in visudly identified CA1 interneu-
ronsin rat hippocampal dices, we observed that gpplication of abrief
puff of acetylcholine (ACh) produced rapidly activating and desensi-
tizing inward currents in interneurons that were blocked by the a 7-
containing nAChR-selective antagonist methyllycaconitine (MLA).
The currents could be desensitized by bath superfusion of nicotine at
a concentration found in the serum of smokers. Thus, a 7-containing
NAChRSs are likely in their desensitized gtate in the smoker’s brain.
We dso observed that rapid bath application of nicotine (0.5 nM) or
A85380 (1 nM) depolarized the cells and caused spontaneous firing
of action potentias. The effects of nicotine were maintained during
the application of nicotine (at least 20 min) and blocked by DHbE (1
M), but not by MLA. The DHbE blockage of persistent nicotine
action suggests that the nicotine-induced effect is unlikely mediated
by activation of second messenger pathways. Furthermore, the ef-
fects of nicotine were still observed in chronic-nicotine treated rat
hippocampal dices. These results suggest that NAChRs responsible
for the effects are non a 7-nAChRs and do not desensitize. Because
smoking a single cigarette delivers an acute dose of approximately
0.5 mM nicotine that is superimposed on a chronic nicotine level of
about 0.1 mM, it appears that the concentration of nicotine rises to
effective levels to activate the nAChRs with each cigarette smoked.
Thus, our results suggest that at least one subtype of NAChR could
be persigtently activated in the smoker’s brain.

We will further examine the functioning of the two types of
nNAChHR in the chronic nicotine-exposed and in the nicotine-with-
drawn hippocampi, because the long-lasting functioning of one type
of NAChR in the chronic nicotine-treated hippocampus and the func-
tional recovery of desensitized nAChRs following withdrawal may
contribute to the tobacco-seeking behavior.

C10

Age-dependent behavioral effectsof nicotine
LedieFM, Qliff HS, Khgja R, Qadeef K, Belluzz J.
University of California, Irvine

Ninety percent of adult smokers begin using tobacco before their
eighteenth birthday. Whereas socia and culturd factors have been
shown to be important in the early initiation of tobacco use, it is not
yet clear whether an increased biologica susceptibility to the behav-
ioral effects of nicotine is aso involved. In order to address this
issue, we have compared the behaviora effects of nicotine during
devel opment with that in adult. Two separate experiments were con-
ducted to evaluate possible age differences in sengtivity to the loco-
motor and reinforcing effects of nicotine. In the first experiment, 3
groups of male rats, aged postnatal day (P) 21, 30 or 60 (adult; n =
15 per group), were injected subcutaneoudy (s.c.) with either sdine
or nicotine (0.175 or 0.5 mg/kg) and monitored for locomotor activ-
ity over a30 min period. Whereas both nicotine doses significantly
reduced rearing in P21 animals, there was no significant drug effect
on horizonta movement. In contrast, in the other two age groups
there were significant drug-induced decreases in both vertical and
horizontal locomotion. In a second experiment, animals aged P 36
- 40 and 70 - 75 (n = 12-13 per group) weretested for the reinforcing
effects of nicotine (0.5 mg/kg s.c.) in a conditioned place preference
apparatus. During a conditioning period, nicotine and sdine injec-
tions were given in compartments that were paired with unique sen-
sory cues. In a subsequent test, animas were allowed open access
to both compartments and monitored for time spent in each. Consis-
tent with previous studies using this experimental design, we found
that adult rats exhibited no preference for the nicotine-paired com-
partment. In contragt, juvenile rats spent significantly more time in
the ni cotine-conditioned environment (p<0.005). Taken together, our
findings suggest that nicotine has different behaviora effects prior
to the onset of puberty than in adults. In particular, the balance of
rewarding to aversive effects may be greater in juveniles than in
adults. These data support the view that biologica factors may pre-
dispose adolescents to the use of tobacco.
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Effectsof clozapineon brain reward thresholds
and somatic signsduring nicotinewithdrawal:
relevanceto schizophrenia

Semenova, Svetlana and Markou, Athina

The Scripps Research Ingtitute

Cessation of tobacco smoking inindividuas dependent on nicotine leads
to a withdrawa syndrome characterized by both affective/femotional and
somatic signs of withdrawal. The affective aspects of withdrawal include
an inability to experience pleasure (i.e., anhedonia), and contribute to crav-
ing and relapse. Interestingly, the above mentioned symptom is common
to nicotine withdrawal and schizophrenia. A high proportion of schizo-
phreniapatients (88%) are heavy smokerscompared to the general popula-
tion (25-30%y). It has been hypothesi zed that schizophrenia patients smoke
in order to aleviate a cluster of symptoms, called negative symptoms of
schizophrenia, that are not readily treated by the majority of antipsychotic
drugs. Clozapineis an atypica antipsychotic that is more effective against
the negative symptomsof schizophreniathan thetypica antipsychoticdrugs.
Considering that nicotine withdrawal is characterized by a symptom (i.e,,
anhedonia) that is & so one of the negative symptoms of schizophrenia, we
hypothesized that clozapine or clozapine-related compounds may be use-
ful in the treatment of nicotine withdrawal. The aim of the present study
was to test the above hypothesis by investigating whether clozapine would
reverse the affective and/or somatic aspects of nicotine withdrawal in rets.
We used the intracranial self-stimulation paradigm to assess affective
changes, and observational methods to assess somatic signs associated with
nicotine withdrawal.

We have previously shown that nicotine withdrawal results in elevated
brain reward thresholds reflecting diminished interest in rewarding eectri-
cd stimuli, and in somatic signs that include gasps, writhes and eye-blinks.
In the present studies, we first investigated the effects of a wide range of
clozapine doses (1.5-12 mg/kg) on brain reward thresholds in n&ive non-
withdrawing subjects. Administration of low doses of clozapine had no
significant effect on reward thresholds, while the highest doses used (9 and
12 mg/kg) induced significant elevations of brain reward thresholds, indi-
cating that at high doses clozapine diminishesreward. In the next study, we
investigated the effects of clozapine on nicotine withdrawal. Rats were
prepared with osmotic minipumps delivering 9 mg/kg/day nicotine hydro-
gentartrate salt or saline. On the seventh day the minipumpswereremoved
and therats brain reward thresholds and somatic signs were assessed daily
after either clozapine (3 mg/kg) or vehicle treatment for six days. Then
subjects continued to be tested daily for five days without clozapine or
vehicle trestment. In replication of our previous findings, nicotine with-
drawal resulted in eevated brain reward thresholds and increased number
of somatic signs compared to saine-exposed rats. Clozapine gppeared to
potentiate the effects of nicotinewithdrawal asreflected in threshold leva
tions and increased number of somatic signs. Nevertheless, clozapine ad-
ministration induced threshold elevations and somatic signs even in non-
nicotine withdrawing subjects. Ongoing investigationsare exploring whether
indeed clozapine potentiates the effects of nicotinewithdrawal, or whether
clozapine and nicotine withdrawa have an additive effect on thresholds
and somaticsigns. Finally, therewasnowithdrawal from chronic clozapine
administration.

Theresults of these experimentswill have important implications about
thelinks of cigarette smoking to schizophrenia, and the treatment of nico-
tine withdrawal in psychiatric and non-psychiatric populations.

Ci12

Nitricoxidesynthaseinhibition attenuatesacetyl-
cholinesteraseinhibitor induced myopathy invivo
Jeyarasasingam, Gayathri

The Parkinson’s Ingtitute

Nicotine, a predominant component of tobacco, is known to acti-
vate nicotinic receptors on muscle cells. Excessive stimulation of
these receptors, however, resultsin muscle deterioration asseen in
slow channel congenital myasthenia. Thisdisorder is characterized
by a wasting and weakness of neck and shoulder muscles, due to
mutations in nicotinic receptor genes which result in the over-acti-
vation of muscle cells. Similarly, injection of acetylcholinesterase
inhibitors, increases available acetylcholine at nicotinic receptors
thereby resulting in receptor over-stimulation and muscle degen-
eration.

Our long term godl is to identify the pathway through which
excessive stimulation of nicotinic receptors leads to muscle degen-
eration. The gaseous molecule nitric oxide, which is responsible
for many biologica functions including vasodilation, platelet ag-
gregation, aswell as cellular toxicity, may beinvolved in this path-
way. Both endothelia and neuronal nitric oxide synthase (NOS),
enzymes which produce nitric oxide, have been localized to skeletal
muscle cells. Our recent work showed that NOS inhibitors prevent
cultured muscle cells from dying in response to nicotine exposure.
Inthe present study, we examined the potentia protective effectsof
NOS inhibition on nicotinic receptor mediated myopathy in vivo.

Rats, injected with the acetylcholinesterase inhibitor paraoxon
(4 mg/kg daily for four days), demonstrate a 90-fold increase in the
number of degenerating muscle cells as compared to control. Co-
administration of the non-specific NOSinhibitor L-NAME (10 mg/
kg b.i.d.) dramatically reduced the presence of degenerating pro-
files to less than 25% of that seen with paraoxon aone. Further-
more, co-administration of 7-nitroindazole (10 mg/kg b.i.d.), aNOS
inhibitor specific for the neuronal isoform, aso prevents paraoxon
induced muscle cell degeneration.

Further studies were doneinvolving treatment with tacrine, an
acetylcholinesterase inhibitor used in the treatment of Alzheimer’s
disease. Tacrine administration to rats produced a 30-fold increase
in the number of degenerating muscle cells as compared to contral.
Such degeneration was also prevented by co-administration with
the NOS inhibitor L-NAME (20 mg/kg b.i.d.).

These results show that NOS inhibition significantly prevents
muscle cdll degeneration resulting from the over-activation of nico-
tinic receptors following paraoxon administration in vivo suggest-
ing that increased nitric oxide production mediates such myopathy.
Furthermore, we have shown that tacrine, an acetylcholinesterase
inhibitor that is used therapeutically to counteract the cognitive de-
cline observed in Alzheimer’s disease, aso produces muscle de-
generation which can be attenuated by NOS inhibition. Continued
work may help to identify potential therapeutic agents to prevent
nicotinic receptor mediated muscle degeneration from acetylcho-
linesterase inhibitor exposure in vivo and dow channel congenital
myasthenic syndrome.
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C13

Alterationsin nicotinicreceptor mMRNA inan
animal modd of Parkinson’sdisease
Quik, Maryka
The Parkinson’s Ingtitute

Tobacco useisusualy associaed with detrimentdl effectson hedlth,
such as an increased susceptibility to cardiovascular disesse and can-
cer.  In contrast to these negative findings, however, it gppears that
tobacco use may have beneficid effectsin Parkinson'sdissase. Over
35 epidemiologica studies, done over a40 year period, report alower
incidence of Parkinson's disease in tobacco users. Furthermore, accu-
mulating evidence indicates that nicotine may have a neuroprotective
role againg nigrodriatal degeneration in rodents. The component in
tobacco responsible for this beneficia effect in Parkinson’s disease has
not been identified. However, the animd studies described above, to-
gether with work which shows that nicotine results in an enhanced
dopaminerelease, suggeststhat it may be the nicotine in tobacco prod-
ucts that mediates the neuroprotective effects observed in Parkinson's
disease.

There are multiple nicotinic receptors in the brain, al of which are
activated by nicotine with consequent beneficid actions, as well as
negative side effects. A knowledge of the dterationsin nicotinic recep-
tor subtypes after nigrodtriatal degeneration is therefore essentid for
developing araiond drug therapy with nicotinic receptor ligands. Since
thisisalargely unexplored areg, our objective isto identify changesin
nicotinic receptor subunit MRNAsin the M PTPtrested monkey model
of nigrogriata degeneration. Because the available nicotinic receptor
ligandslack specificity, we used in Stu hybridization to study the dis-
tribution of nicatinic receptor subunit transcripts after nigrodtriatal de-
generation in the monkey. This specieswas selected because monkeys
exhibit behaviora, neurochemical and neuroanatomical deficits after
MPTPtreatmentwhicharevery smilar tothoseobservedin Parkinson's
disease. Furthermore, our previous work indicates thet there are Sg-
nificant differences in nicotinic receptor transcript expression in mon-
key as compared to rodent brain, with the digtribution in the monkey
CNS more closdaly resembling that in man.

Previous studiesfrom our laboratory have shownthat a4, a6, a7,
b2, b3and b4 nicotinic receptor MRNAS are present in the monkey
substantia nigra with a particularly intense and localized labelling of
the a6 and b3 subunitmRNAsto thisbrainregioninthe primate. The
present experiments show that MPTPtreatment resulted in adeclinein
baselinemotor activity to 36 + 11% of controls. Caudate and putamen
dopamine levels were reduced to 51 + 15% and 43 + 6% of control
vaues, respectively. The number of tyrosine hydroxylase positive
neuronsin the substantia nigrawas 75 + 6% of control. Despite the
reduction in nigral cdl number, there were no changesin a4, a7, b2
and b4 mRNA levesinthesubgtantianigra. Interestingly, a6mRNA
leveswereincreasad (136 + 7%) and b3 mRNA levels decreased (62
+ 6%) in the substantia nigra after MPTP. These results show that
there are sdlective changes in nigrd nicotinic receptor subunit mRNA
levelsin response to nigrogtriatal degeneration.

These data may suggest that nicotinic receptor ligands directed to
these receptor subunits are of therapeutic relevance in Parkinson's
disease.

C14

Neur oendocrineresponsestonicotine
Karan, Lori D.
University of California, San Francisco

The objective of thisresearch isto develop aquantitative method
for studying the hormonal response to nicotine in humans. Hor-
monesplay akey roleinthebody’ sstate of arousal, alertness, atten-
tion, anxiety and response to stress. When released, hormones not
only have end-organ effects, but they aso have arole in the feed-
back and regulation of neurond circuits. By developing a method-
ology todepictindividuals' different responsesto nicotine, we hope
to find a probe for central nervous system responsiveness to nico-
tine, and contribute to our knowledge about the central mechanisms
by which nicotine produces chemical dependency.

Four smokers have undergone separate sessions in which they
received 5, 10, and 15 ng/kg/min intravenous nicotine infusions be-
tween 9:30 and 9:45 am each over one minute. ACTH, cortisol,
human growth hormone, prolactin, arginine vasopressin and venous
nicotine levels were each measured at basdline and &t 2, 5, 10, 20,
40, 60, and 90 minutes after the infusion. Blood pressure, heart rate
and subjective effects were measured as well.  The hormone re-
sponses varied amongst individuals and were the most significant
for the 15 ng/kg/minnicotinedose. Thedifferent subjectsresponded
tothenicotineinfusionswith different quantitiesof ACTH, cortisol,
growth hormone, and vasopressin. A clear prolactin response was
not ascertained. The timing of pesk nicotine venous levels paral-
leled the timing for peak subjective effects, as well as increases in
heart rate and blood pressure, when they occurred. Due to these
results, the next set of four subjectsreceived one minuteintravenous
nicotine infusions which were of increased dose: 8, 16, and 24 ngy
kg/min. This hormonal data will be presented and compared with
that of the first four research subjects.

Possible future directions in achieving a reproducible methodol -
ogy of the hormona responsiveness to nicotine include adding a
training session to our protocol, and lengthening the nicotine infu-
sion to five minutes. Oxytocin and other neurohormones will be
added to our battery of assays when nonresponsive hormones can
be removed from the current pandl.

There is no report yet in the literature which specifies that indi-
viduals may have different hormonal response patternsto the same
doses of nicotine, much less a study which quantifies these differ-
ences. Future studies comparing arterial and venous hormonal lev-
els are planned to make sure that these differences are not due to
differencesin tissue uptake.

The methodology developed from this research can be used, in
the future, to investigate individua differencesin larger population
samples across genetic and environmental factors. These differ-
encesin hormonal response may well influence the susceptibility to
and/or the maintenance of nicotine addiction. Understanding indi-
vidual differences in hormonal sensitivity and tolerance to nicotine
may enabl e the subsequent devel opment of more precise diagnostic,
preventive, and therapeutic interventions.
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Approachesto measuring cigar ette“tar” exposure
Analysesfor potential biomarkersusingliquid

chromatography - massspectrometry (LC-MYS)

Jacob, Peyton
University of California, San Francisco

The goal of this project isto develop methodology for determin-
ing human exposure to toxic substancesin tobacco smoke. Nicotine
and its metabolites, particularly cotinine, are widely used as
biomarkers for exposure to tobacco and tobacco smoke toxins. For
example, cotininelevelsin biolfluids are used to determine smoking
status, or to estimate the extent of tobacco use. However, nicotine
and its metabolites may not be suitable markers for certain biologi-
cal questions. Carcinogens, such as polycyclic aromatic hydrocar-
bons and nitrosamines, differ from nicotine in their volatility and
other chemical properties, and may differ in their extent of transfer
from smoke to lung tissue and across cell membranes. Nicotine in
freshly generated tobacco smokeis largely in the particulate (“tar”)
phase, but asthe smoke ages, e.g., asin environmenta tobacco smoke,
nicotine volatilizes from the particul ate to the vapor phase.

Idedlly, one would like to measure exposure to al of the signifi-
cant toxins found in tobacco smoke for assessment of risk. How-
ever, tar is a complex mixture, and the large number of different
toxic substances present would make this a formidable task. For
thisreason, measuring levels of representative substances present in
tar, whose concentrations can be related to concentrations of toxic
substances of interest isapractical aternative. Progressin develop-
ing mass spectrometric methods for determination of potential tar
biomarkers, including solanesol and metabolites of polycyclic aro-
matic hydrocarbons, will be presented. It is anticipated that this
methodol ogy will be used to monitor human exposure to tobacco tar
from different types of cigarettes, as might be required by the FDA
if it decidesto implement a nicotine reduction strategy proposed to
make cigarettes non-addictive; to evaluate the hedlth risks of new,
potentially safer tobacco-based products; to evaluate harm reduc-
tion in tobacco treatment programs that seek to reduce health risks
by reducing cigarette consumption in smokers who are unable to
quit, perhapsin conjunction with nicotine maintenance therapy; and
to assess risks of developing tobacco-related diseases in different
populations of smokers.
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Characterization of a-7 nicotinicreceptorson
cardiacfibroblastsand long term effectsof nicotine
on post-infar ction cardiac remodeling

Villarreal, Francisco

University of California at San Diego

The god of thisresearch project isto examine for nicotine medi-
ated adverse effects on cardiac remodeling (healing, scarring and
growth) after myocardid infarction. Previous data from our labora-
tory hasindicated that exposureof ratsfor 7 daysto nicotineadversaly
affects cardiac remodding following infarction. These dterationswere
evident 7 days after infarction and were characterized by heart cavity
enlargement, thinning of the infarcted ventricular wall and atered scar
materid properties. To further invetigate the effects of nicotine and
its mechaniams of action on cardiac heding and remodeling we have
pursued studies in cultured cardiac fibroblasts and in infarcted rats.

In order to explore for the mechanisms of action of nicotine we
have begun to characterize the presence of nicotinic receptors on cul-
tured rat cardiac fibroblasts. Our initid studies have focused on as-
ng for the presence of MRNA for a 7 nicotinic receptors utilizing
RT-PCR. Preliminary results indicate that cardiac fibroblasts express
an a7 nicotinicreceptor. Theseresultshavebeenverified by theuseof
restriction digest analysisof PCR productsand by utilizing total RNA
isolated from rat brains as control. To confirm this observation at the
protein level we are performing studies utilizing techniques such as
Western blot and binding assays

We have recently performed anew set of experimentsto further
asess for long term changes in cardiac remodeling in infarcted rats
exposed to nicotine. For these experimentswe have examined for nico-
tine induced changes in passive and structural properties of the left
ventricular and scar tissue andyzed from rats 1 month following inf-
arction. Left ventricular pressure volume curves, |eft ventricular pres-
sure deformation data and the recording of morphometric parameters
were used for this purpose. Nicotine treatment resulted in a signifi-
cantly thinner infarcted wall. Furthermore, nicotine treatment also
yielded asmaller heart by weight. Thisobservation is surprising since
thecompensatory growth of theheart isthought to beaphysiologycally
necessary response to infarction. These results led us to examine for
the capacity of nicotine to impair cardiac growth in normal, young
developing rats. Results in indicate that in normal growing rats ex-
posed for 1 month to nicotine heart growth (i.e. weight) can be im-
paired. These results are intriguing and further experiments will be
designed to examine these issues. Future directions to be pursued in-
clude the characterization of the a7 nicotinic receptor on cardiac fi-
broblasts, the effects of nicotine on fibroblast function and assessment
of long term effects of nicotine on cardiac remodeling in rats. We dso
anticipate to begin to anayze echocardiographic data derived from
assessment of infarcted patients who are smokers.

Thefindingsderived from these studiesareimportant in that they
begin to establish nicotine asarisk factor for adverse cardiac remodel-
ing after infarction. To the extent that these findings are corroborated
and extended in humans, important benefits will be derived from the
awareness of theseissues and their appropriate treatment.

D02

M echanism of nicotine-induced incr easeof spontaneous
breakup of activation wavefrontsduringventricular fi-
brillation in heartswith chronicmyocar dial infar ction
Ohara, Toshihiko; Ohara, Keiko; Kim, Youn-Hoon ; Naik,
Ajai; Mandd, William J; Chen, Peng-Sheng;
Karagueuzian, Hrayr S- Cedars-Snai Research Ingtitute

Smoking increases the incidence of sudden cardiac death by pro-
moting ventricular fibrillation (VF) in hearts with chronic myocardid
infarction (MI). VF isarapid and irregular rhythm that devel ops sud-
denly when the single large propagating wave front present during the
normal heart rhythm, breakups spontaneously to multipleindependent
and smaler-sized vortex-like rotating wave fronts. These fragmented
wave fronts cause an irregular and rapid rhythm in the ventricles (i.e,
VF) withloss of synchronous contraction of both ventriclesthat imme-
diately lowerstheblood pressureto near zero. With such dramatic blood
pressurereductionthepatient faintsrequiring emergency el ectrica shock
to convert the rhythm otherwise sudden cardiac death ensues.

Our hypothesisisthat nicotine promotes spontaneous breakup of
activation wave fronts in diseased hearts by a mechanism compatible
with the action potentia duration restitution (APD-R) hypothesisthat
measurestherate of recovery of cardiac repolarization (relaxation). The
fagter the rate of recovery the higher the likelihood of wavebresk. Re-
covery rateisconveniently determined by thedopeof the APD-R curve,
that relates APD to recovery interval.

We induced experimenta myocardid infarction in anesthetized
dogs by ocdluding the left anterior descending coronary artery and re-
studied them 6-7 weekslater. Using high-resolution computerized elec-
trode mapping system to andyze the dynamicsof fibrillation wavefronts
subsequently recorded monophasi c action potential s(MAP) to construct
APD-R curves. All recordings were made in the diseased and the non-
diseased Stes of the left and right ventricle (LV and RV respectively)
before and after nicotine infuson (5mg/mi/kg). Nicotine incressed the
incidence of spontaneous wavebresks and significantly increased the
number of wavelets from 4.3+0.2 to 51+0.2 in the dissased LV. In-
creesed wavelet number was associated with an increese in the maxi-
mum sope of the APD-R and the interva during which the dope re-
mained greater than one, asign of wavefront instability. Similar but less
pronounced effects of nicotine were aso seen in the non-diseased LV
and RV stes. Vortex-like activation (reentry) could be seen in the dis-
eased LV and the norma zones before and after nicotine. Nicotine arte-
rid blood levels ranged between 60-200 ng/ml.

As nicotine mimics the mgjor cardiovascular effects of smoking,
our work provides an eectrophysiologicad mechanism for the epide-
miological findings that showed increased incidence of VF in amokers
with chronic MI. The mechanism of nicotine-induced increase in spon-
taneous wave break in hearts with chronic Ml is compatible with the
APD redtitution hypothesis Sincealargenumber of antiarrhythmic drugs
are availablethat can modify the APD regtitution curve, future research
should bedirected toreversenicoting sprofibrillatory effect onthe APD
redtitution curve. Such drugs might be extremely useful in reversing
nicoting s detrimentd effect of increasing the incidence of sudden death
in smokerswith chronic M| that till remainsamgjor unresolved public
hedth issue.
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Noninvasiveimaging of ear ly ather oscleross
Tsimikas, Sotirios
University of California, San Diego

Atherosclerosis is a chronic and progressive disease of the ar-
tery wall that is caused by accumulation of cholesterol and lipid de-
posits. It accounts for approximately 50% of deaths in the United
States and other devel oped countries. Entry of cholesterol and other
lipidsinto arterial walls, enhanced by high blood pressure, diabetes,
smoking and elevated cholesterol levels, and other factorsistheini-
tiating factor of atherosclerosis. Noninvasive diagnosis of athero-
sclerotic lesions, especidly at early stages, is not feasible. Our re-
search focuses on developing a non-invasive method to detect ath-
erosclerosiswhich may provide information that cannot be obtained
with current techniques. Our approach is to use radiolabeled mono-
clonal antibodies that recognize and bind strongly to abnormal cho-
lesterol deposits within atherosclerotic plaques for diagnostic imag-
ing of atherosclerotic plagues prior to clinical symptoms. Once
cholesterol enters the vessel wall it becomes modified (i.e., oxida-
tively modified low density lipoprotein, OXLDL) by processessuch
as oxidation, which significantly accelerates the formation of ath-
erosclerotic plaques. OXLDL is present in atherosclerotic but not
normd arteries and plays a crucia role in the pathogenesis and ad-
verse conseguences of atheroscleross. MDA2 is a well character-
ized murine monoclona antibody that recognizes malondialdehyde
(MDA)-lysineepitopes(e.g.inMDA-modified OxL DL ) within ath-
erosclerotic plaques. These epitopes are recognition siteson athero-
sclerotic plaguesto which MDAZ2 bindsin vivo &fter it circulatesin
the blood and enters the vessdl wall.

We have shown that when injected intravenously in animal
models, MDA2 accumulates specifically within atherosclerotic le-
sionsbut not in normal tissue. We have also shown that this method
of atherosclerotic plague detection is quantitative in that the signa
generated by the antibody within the atherosclerotic plaqueis pro-
portional to the degree of atherosclerosispresent. Wehavea so shown
that this technique detects the depletion of oxidized LDL asaresult
of hypocholesterolemic diets and/or antioxidant intervention. We
have performed a series of imaging experimentsin animals and have
shown that deposits of oxidized cholesterol can be imaged
noninvasively in live rabbits with 99mTc-labeled MDA2.

Potential applications of these techniques may include
noninvasive diagnosis of narrowed arteries (i.e. coronary, carotid,
renal) due to atherosclerosis for early detection and intervention,
selection of optimal candidates for drug/dietary intervention based
on results of imaging to adlow for more precise and cost effective
trestments, and to follow the natural progression or regression of
theselesions. Future studieswill be ng severd other antibody
candidates and various imaging protocols in anticipation of devel-
oping this technique to image atherosclerotic arteries of patients

D04
Regulation of therecruitment of whiteblood cells

intoather oscleraticlesionsinthemouse

Kim, Chee-Jeong ; Khoo, John C; Li, Andrew; Pdinski,
Wulf; Glass, Christopher C;and Steinberg, Daniel
University of California, San Diego

Atherosclerosisisthemagjor cause of death inthiscountry, par-
ticularly among cigarette smokers. They die of heart attacks (myo-
cardial infarctions) that occur when ablood clot forms at the surface
of adamaged artery feeding heart muscles. A key stepinthe devel-
opment of atherosclerosisisthe entrance of white blood cells (mono-
cytes) into the site of the developing arterial lesion. Factors that
increase therate of monocyte entry would be expected to accelerate
thedisease process. Until recently therewereno methods sensitive
enough to allow measurement of the rate of monocyte entry into
atheroscleroticlesionsintheintact animal. Over the past twoyears,
our laboratory has devel oped and validated anew method that makes
such measurements possible. The method utilizes a “trick” com-
monly used in molecular biology that allows one to make literaly
millions of copies of any particular sesgment of DNA (polymerase
chain eection; PCR).

Despitethe sensitivity of themethod, we coul d detect no donor
monocytesin the arteries of normal mice nor in the unaffected seg-
ments of the aortas of mice with hypercholesterolemia and athero-
sclerotic lesions. Because test tube studies suggested that tumor ne-
crosis factor-a and interleukin 1-b might be involved, we tested the
ahility of these so-cadled cytokines, injected simultaneoudly, to in-
crease the rate of monocyte entry into lesions. In fact they more
than doubled the rate at which monocytes accumulated. Interest-
ingly, the magnitude of the increase was inversely related to the
severity of thelesions.

The availability of this new method should now makeit pos-
sibleto evaluate under “red-life conditions’ the importance of vari-
ous factors that may influence atherosclerosis by affecting mono-
cyte recruitment. Once identified, these factors become “targets’
for pharmacol ogic intervention to prevent arteriosclerosisand, hope-
fully, heart attacks.
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D05
| dentification and characterization of a 315-bp
enhancer, located morethan 55kb 5° of the
apolipoprotein B gene, that confersexpressionin
theintestine

Antes, Travis J, Goodart, Sheryl A; Huynh, Cathy; Sulliven,
Meghan; Young, Stephen G; and Levy-Wilson, Beatriz
Palo Alto Medical Foundation; Sanford University;
Gladstone Ingtitutes for Cardiovascular Disease;

University of California, San Francisco

We recently reported that an 8 kilobase (kb) region, spanning
from —54to—62 kb 5¢ of the human apolipoprotein B (apoB) gene,
contains intestine-specific regulatory elements that control epoB
expression in the intestines of transgenic mice. In this study, we
further localized the apoB intestinal control region (ICR) to a3-kb
segment (54 to -57 kb). DNasel hypersensitivity (DH) studies
uncovered a prominent DH site, located within a 315-bp fragment
at the 5¢ end of the 3-kb segment, in transcriptiondly active CaCo-
2 cells but not in transcriptionally inactive Hel a cells. Transient
transfection experiments with CaCo-2 and HepG2 cells indicated
that the 315-bp fragment contained an intestine-specific enhancer,
and analysis of the DNA sequence revealed putative binding sites
for theti ssue-specific transcription factors HNF-3b, HNF-4, and C/
EBPb. Binding of these factorsto the 315-bp enhancer was demon-
strated in gel retardation experiments. Co-transfection experiments
with expression plasmids for HNF-3b, HNF-4 and C/EBPb dem-
onstrated that these transcription factors act synergistically and are
responsible for the activity of the apoB intestinal enhancer. The
corresponding segment of the mouse apoB gene (located —40 to —
83 kb 5¢ of the structural gene) exhibited a high degree of sequence
conservation in the binding sites for the key transcriptional activa
tors and aso exhibited enhancer activity in transient transfection
assayswith CaCo-2 cells. In transgenic mouse expression studies,
the 315-bp enhancer conferred intestinal expression to the apoB
transgenes.

D06

Roleof PAI-1inthevascular responsetoinjury
DeYoung, Mary Beth and Dichek, David A

Gladstone Institutes for Cardiovascular Disease;
University of California, San Francisco

Introduction: Plasminogen activator inhibitor-1 (PAI-1) isa
protein that prevents blood clots from being dissolved and may also
promote thickening of artery walls, resulting in decreased blood
flow. PAI-1 isincreased in the plasma of smokers, and may be
involved in their poor response to surgica treatment of vascular
disease. PAI-1 may increase accumulation of fibrin, a component
of blood clots, in injured vessdls, which in turn can cause thicken-
ing of vessel walls. The purpose of our study isto test the hypoth-
esisthat PAI-1 dters healing after vascular injury.

Methods: We used a gene transfer technique to increase pro-
duction of PAI-1in baloon-injured rat carotid arteries. The DNA
coding for PAI-1 was inserted into a modified cold virus, and the
virus was used to transfer the DNA to the artery wall. Increasing
PAI-1 DNA should increase the amount of PAI-1 protein made.
We measured the amount of PAI-1 mRNA and protein in these
arteries and also measured the thickness of the vessel walls. Spe-
cia staining techniques were used to detect cell multiplication in
the arteries and the amount of fibrin associated with the vessel wall.

Results: The gene transfer technique increased both PAI-1
MRNA and proteinin the arteries by 50 to 100%. Two weeks after
surgery, the PAI-1 treated arteries were significantly thicker. The
increase in wall thickness was due to an increase in the number of
cellsin the artery wall. Our staining technique demonstrated that
artery wall cellswere multiplying morerapidly inthe PAI-1 treated
arteriesthan in arteries that had the normal amount of PAI-1. The
staining techniquethat detectsfibrin aso stained PAI-1 arteriesmore
strongly than control arteries. Thus, increasing vessel PAI-1 in-
creases fibrin or fibrin-related proteins, cell multiplication, and the
overall thickness of artery walls.

Future directions: We hypothesize that PAI-1- induced in-
creases in fibrin are responsible for the increased number of new
cells which increases the thickness of the vessel wall. Correlation
between areas of fibrin staining and cell multiplication will be in-
vestigated. Additionaly, the experiment will be repeated using a
virusmade with DNA that expresses adefective PAI-1 which does
not affect fibrin. 1f PAI-1 is acting mainly through its effects on
fibrin, no changes in vessal thickness will be observed after treat-
ment of blood vessels with this virus.

Significance:  The results of our study suggest that smoking-
induced increases in PAI-1 may contribute to poor outcome after
vascular surgery.  Definition of the mechanism by which this oc-
curs may help in the design of new treatments for smoking-related
vascular disease.  The gene transfer techniques we are developing
may also be useful for improving the outcomes of vascular surgery
in smokers.
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Vitamin E kineticsin smokersand non-smokers
Traber, Maret G; Winklhofer-Roob, Brigitte M; Roob,
Johannes M; Khoschsorur, Gholamali; Aigner, Reingard;
Cross, Carroll; Lodge, John; Ramakrishnan, Rajasekhar;
Brigelius-Flohe, Regina

University of California, San Diego; Oregon State Univer-
sity; Karl-Franzens University of Graz, Austria; Columbia
University College of Physicians & Surgeons, German In-
gtitute for Human Nutrition

Smokers have an increasad incidence of chronic diseases that are
associated with oxidative stress. Smokers dso have lower plasmacon-
centrationsof someantioxidant nutrientsand thesenutrientsmay confer
protection againg such diseases as atherosclerosis and cancer. Because
smokers are exposed to oxidants and their secondary products in ciga-
rette smoke, and to increased phagocytic oxidant production asaconse-
quence of cigarette smoke exposure, we hypothesized that smokers
antioxidant gatus is compromised as a result of this oxidant exposure.
Therefore, we asked the question:

" Doescigarettesmokingincreaseutilization of vitamin E in vivo?

A preliminary trid wascarried out in 12 hedlthy subjects (6 smok-
ers and 6 non-smokers). Non-amoking subjects were matched with
smokers(35 + 6 cigarettesper day) with respect toage (30+ 6vs24+ 4
y) and serum lipids (cholesterol (mg/dl) 182 + 23 vs 195 + 44 and trig-
lycerides (mg/dl) 88 + 38 vs 117 + 52). None took vitamin or antioxi-
dantsupplements.

The subjects consumed stable isotope |abeled-vitamin E-150 mg
eachd,-RRRand d-all rac-a- a -tocopheryl acetates (natura and syn-
thetic vitamin E, respectively) daily for 7 dayswith standardized bresk-
fast. Fasting blood sampleswere obtained daily inthemorning on days
-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6, 7,9, 14, 21 (negative vaues
indicate days of vitamin E supplementation) Spot urine samples were
obtained inthe morning of days-7, 0, 7, 14 and 21; 24-hour urine collec-
tions were obtained prior to (completed on day -7), on the last day of
vitamin E dosing (day 0) and & days 7, 14 and 21.

During thestudy, the dietary vitamin E intakeswere assessed from
daily dietary records. Thetwo groupsof subjectshad smilar vitamin E
intakes (nonsmokers 9.7 + 3.9 vs amokers 9.3 + 3.3 dpha tocopherol
equivalents/day). Urinary cotinine, expressad per mg credinine, was
2427 + 848 in smokers compared with 8 + 7 ng/mg in non-smokers, and
verified that the smokers and non-amokers were correctly identified.

Plasmadeuterated and unlabel ed d pha-tocopherol sweremeesured
by gaschromatography/mass spectrometry. Deuterated tocopheral dis-
gppearance rates were estimated by fitting the post-pegk plasma %d,-
RRR/total aphartocopherols (%d,) using computer-assisted kinetic
modding. Statistica comparisons were made between smokers and
non-smokers using an unpaired t-test.

Plasmad,-RRR concentrations were gpproximately double those
of d-all rac-a -tocopherol in bothsmokersand non-smokers. Themaxi-
mum concentrationswere similar in both groups. Smokerswere found
to haveasignificantly (p<0.002) faster rate of %d., disappearanceduring
thefirst week following isotope dosing. These data suggest that smok-
ing causesanincressein vitamin E utilization. Further sudiesareneeded
to confirm this provocative finding.

D08

Nicotineisan agent of angiogenesis:. Roleof
nitricoxideand prostacyclin

Heeschen, Christopher;. Jang, James J; Ho, Hoa-Ky V; Kaii,
Shuichiro; Yang, Phillip; Hu, Bob S; John P. Cooke
SanfordUniversity

Background: To investigate the effect of nicotine upon an-
giogenesis, we used a disk angiogenesis system (DAS) and a mu-
rine modd of hindlimb ischemia

M ethods: The DA Swassubcutaneoudy implantedin 12-week
old C57BL/6J mice. Some discs were treated with nicotine solution
(n=15; 20 uL; 0.1 mM) in the presence or absence of either in-
domethacin (n=5; 20 pL, 10-5 M) or L-nitroarginine (n=5; 20 pL;
10-5 M). Discs were harvested after 2 weeks and the area of fi-
brovascular growth was measured as an index of angiogenesis. In
the hindlimb ischemia model, right femoral arteries were excised.
Mice were treated with nicotine, epibatidine, or saline by daily in-
tramuscular injectionsinto the ischemic hindlimb (n=8 each group).
Three weeks after surgery, angiogenesis was quantified by mag-
netic resonance (MR) perfusion imaging as flow index, and by de-
termination of capillary density (capillary/myocyteratio) in skeletal
muscle.

Results: In the DAS, fibrovascular growth was doubled by
nicotine (20.1+3.2 mm2vs. 12.2+1.2 mm2; P<0.001). The effect of
nicotine was blocked by indomethacin (3.7£0.4 mm2) or by L-
nitroarginine (7.3£0.2 mm2). Capillary density in the hindlimb is-
chemia model was significantly increased by either nicotine (0.1
Ha/kg; 0.48+0.126; P=0.005) or epibatidine (0.001 pg/kg;
0.56+0.065; P<0.001) as compared to saline treated mice
(0.29+0.056). In contrast, at higher concentrations of nicotine (3.0
Hg/kg), cytotoxicity was observed with reduced numbers of myocytes
per microscopic field and no significant increase for capillary/myo-
cyteratio. Concordantly, limb blood flow as assessed by MR perfu-
sion was also higher in nicotine (0.26+0.075; P=0.031) and
epibatidine (0.25+0.031; P=0.004) group as compared to saline
(0.12+0.091). Thiseffect of nicotine on angiogenesis was abrogated
by the nicotinic receptor antagonist mecamylamine (0.29+0.06 vs.
0.34+0.08; sdline vs. nicotine + mecamylamine; P=0.82).

Conclusions: Nicotine stimulates angiogenesis in vivo. The
response to nicotine is himodal, with angiogenesis a lower doses
and cytotoxicity at higher concentrations. The angiogenic response
to nicotine appears to be mediated by the nicotinergic receptor and
depends on products of the cyclooxygenase and NO synthase path-
ways. The observed angiogenic effect of nicotine is equivaent to
that of other growth factors, and may have implications for plague
growth, as well as neoplastic or therapeutic angiogenesis.

Acknowledgements: Thiswork wassupported by grantsfrom
the Tobacco-Related Diseases Research Program (7RT-0128) to John
P. Cooke and by a postdoctoral fellowship from the Deutsche
Forschungsgemeinschaft (He 3044 / 1-1) to Christopher Heeschen.
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Chronic exposureto environmental tobacco smoke
modifiestheartery wall and increaseslow-density

lipoprotein accumulation
McDondd, James M.; Rutledge, John C.

University of California, Davis

Background: Environmental tobacco smoke (ETS) has been
strongly linked with the development of atherosclerosis. Female sex
hormones, and specifically estrogens, appear to be atheroprotective.
Thegoal of this project wasto determine the actions of environmen-
tal tobacco smoke on the artery wall and to study the regulation of
thisinteraction by the female sex hormone 17 beta-estradiol. M eth-
ods: Intact female rats and ovarectomized rats treated with placebo
or 17 beta-estradiol pellets placed subcutaneously were exposed to
ETS (nicotine’ 5.3 mg/m3, carbon monoxide 90 ppm, total suspended
particulates 30.8 mg/m3) or filtered air for 6 weeks (6 hours/day, 5
days/week) in the exposure chambers at UC Davis. The rate of
fluorescently labeled LDL accumulation in the carotid artery wall
was determined by quantitative fluorescence microscopy. Results:
Exposure to ETS significantly increased LDL accumulation as com-
pared to exposure to filtered air (4.01 +/- 0.99 vs 0.81 +/- 0.08 ng
cholesterol/min/em?; p=0.001). Moreover, the presence of femae
sex hormones did not prevent increased LDL accumulation in ani-
mals exposed to ETS. In the same arteries compliance indices were
determined by hydrostatic pressure/volume relationships. Although
a trend was note, compliance indices of arteries from animas ex-
posed to ETS or filtered air did not differ significantly. Conclu-
sions: Exposure to ETS modifies arteries thereby increasing LDL
accumulation. This effect is likely due to LDL binding modifica:
tionsin the arterial wall and/or increases in vascular permeability to
LDL. Furthermore, in respect to lipoprotein flux, estrogens do not
appear to protect the artery wall from atherogenic effects related to
ETS-induced increasesin LDL accumulation. Future Directions:
Although the mechanisms by which ETSinitiates atherosclerosisare
becoming more clearly understood, many questions remain unan-
swered. Our future endeavors will include determining the relative
contributions of binding and alterations in vascular permesbility in
increasing LDL accumulation. In addition, we will continue to ex-
amine the potential of ETS to ater vascular compliance via alter-
ationsin the arteria wall. Finaly, wewill examine the potential for
antioxidants to attenuate ETS induced changes of both lipoproteins
and the arterial wall. Significance: Our work will contributeto the
understanding of the mechanisms by which ETSinduces atheroscle-
rosis. By understanding the mechanisms of this disease process, it
will be possible to develop therapies which will be used to reduce
both the extent of ETS-induced vascular disease as well as overal
mortality.
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Tobacco control in Latinocommunities
John P. Elder
San Diego Sate University

The Tobacco Control in Latino Communities(TCLC) Integrated
Research Project (IRP) comprises three interwoven individual
projects (IPs). Two of the IPs are field interventions that use a
community health advisor (CHA) or promotor model to promote
smoking cessation and environmental tobacco smoke reduction,
respectively. The third |P studies tobacco taxation in Latino com-
munitiesand itseffect on tobacco consumption. Among itsprimary
aims, the TCLC Core provides support to the two intervention | Ps
by assisting with program implementation for the promotor-deliv-
ered programs. The TCLC Core aso works to conduct a process
evaluation of promotor characteristics and how those characteris-
tics may influence program outcomes.

The process evaluation involved a collaborative effort between
the two | Ps and the TCLCCoreto devel op apaper and pencil mea-
surement tool. Thisinstrument collected information aboutpromo-
tor characteristics to describe the type of people who volunteer in
their community, and to identify factors associated with positive
participant outcomes. Theinstrument measures eight intervention-
oriented constructs (i.e., intentions, environmental constraints, an-
ticipated outcomes, perceived normative pressure, self-standards,
sdlf-efficacy, emationd reaction, ability/skills) drawn from severa
major theories of behavior change that may predict successful
promotores. The instrument also measures intervention content
knowledge, general self-esteem and self-efficacy, motivation, ef-
fects of the program on promotor interactions within their social
networks, and satisfaction with their function within the | P.

The TCLC core and the two promotor-delivered intervention | Ps
have trained and evaluated four groups of promotores. Positive
pre-post training effects were seen in knowledge, severa interven-
tion-oriented constructs, and genera self-esteem and self-efficacy.
In addition, after the training, topics needing additional attention
wereidentified and booster sessionswere conducted to addressthem.
Results of training and evaluation will be presented.

These studies address a broad spectrum of potentially effective
direct and indirect methods for tobacco control in the Latino
community primarily through the use of promotores to promote
skill building and behavior modification procedures for cessation
and ETS prevention. Cessation and other behavior change
efforts, however, are strengthened when undertaken in the context
of broader policy initiatives. If effective, these programs will have
important implications for controlling the ill effects of exposure to
tobacco smoke.

EO02
Smoking cessation in L atinos using community

health advisors
Talavera, Gregory A.
San Diego Sate University

Although studies have demonstrated the need to develop cul-
turally appropriate cessation programs that take into account the
specific cultural beliefs and experiences of the Latino smoker,
few resources and strategies have been developed to help Latinos
quit smoking. The present study recruits Spanish-speaking L atino
smokers living in San Diego County. Smokers are randomized
into either an intervention group or acomparison group. Thefirst
group receives a culturally sensitive intervention that promotes
smoking cessation and maintenance. Those assigned to the inter-
vention group receive a4-month smoking cessation program (that
includes 4 home visits and 3 phone calls) delivered in the home
by community health advisors or promotores. Participantsinthe
comparison group arereferred to the California Smoker’ sHelpline
via mailed postcards.

To date, the project has trained 17 promotores of which 14
are actively participating in the project. Active promotores suc-
cessfully completed a 5-week training course in which they met
twice a week and learned about basic smoking facts especially
those pertaining to Latinos; smoking as an addiction; smoking
cessation techniques used in the program (choosing a quit date,
using positive self-talk, using a quit buddy, and using the quit
kit); one-on-one communication skills; and role playing of each
home visit and phone call. Currently, promotores meet monthly
to brainstorm solutionsto problemsthat arisein thefield, support
each other’ s successes, and receive feedback and intervention ma-
terials from project staff.

Project staff haveinstituted new participant recruitment meth-
ods, such as the use of print advertising in primarily Spanish-
language publications and participation inlocal community events
(e.g., swap meets, festivals, and health fairs) to enhance recruit-
ment rates. A total of 104 study participants have been recruited
asof thiswriting. Preliminary demographic dataindicate that the
majority were born in Mexico, more than half are women, aver-
age age of study participants is 43 years, and the average accul-
turation level is 2.2 on a5 point scale (low to high). In terms of
baseline smoking indices, the average age of smoking initiation is
17 years, 85% of participants consider themselves daily smokers
with an average of 6-10 cigarettes per day, 75% have tried to quit
in the past, and 82% intend to quit in the next 30 days.

Data on 28 study participants for whom pre- and 4-month
post-test data have been collected, reveal that participantsin the
intervention group are much morelikely to report abstinencefrom
smoking in the past week than participants in the comparison
group. At post-test, intervention group participantsreport dightly
more quit attempts during the past 3 months, report greater reduc-
tions in amount smoked, and are more likely to answer correctly
smoking/cessation related knowledge questions than comparison
group participants. Admittedly, the longitudinal sample sizeis
still small, but the data suggests change in the desired direction.
Future effortswill focus on participant recruitment and retention
for the 1-year follow-up.
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EO3
Reducing environmental tobacco smokein
Latinochildren

Conway, Terry L.- San Diego Sate University

Environmenta Tobacco Smoke (ETS) has been associated with
avariety of illnessesin children, including increased rates of respira-
tory illness, middle ear infections, decreased lung function, asthma,
and Sudden Infant Desth Syndrome. Many children, however, con-
tinueto be exposed to ETSin the home, often by parentsor relatives
who may not fully redlize the possible harm to their children. A
recent survey in San Diego County, for example, found that 43% of
Latinos reported having either no restrictionsor only apartial banon
smoking inside their homes.

The primary goa of this research is to evaluate a behaviora
problem-solving approach, based on operant and socid learning theory,
to reduce ETS exposure among young Latino children identified
through Head Start programsin San Diego County. Intervention ef-
fortsare being directed toward akey member (e.g., the mother) of the
household in which the child lives. This person is guided by trained
bicultural andbilingud L atinapromotorastodo problemsolvingaimed
at lowering the target child's exposure to ETS in the household.

Participantsarerandomly assigned either to the control group or
the 6-session intervention group. Intervention sessions involve be-
havioral problem-solving techniques such as contracting, shaping,
positivereinforcement, and stimulus cuesto assist the household con-
tact in achieving ETS reduction gods. Reports of the child's expo-
sureto ETS in the home and hair cotinine levels are the primary de-
pendent variables.

Eight promotoras, who were recruited from the community and
successfully completed a 4-week, 20-hour training course, are cur-
rently recruiting Latino households and delivering the intervention to
participants randomly assigned to the intervention condition. Be-
cause of difficulties identifying enough dligible participants through
Head Start alone, screening efforts have been expanded. To date, we
haveworked with 18 Head Starts, made presentations and distributed
flyerstoloca preschools, kindergartens, hedth fairs, and swap meets,
and received referrals from other participants.

Promotorashave made over 690 call sto potentia participantsto
assess their digibility and willingness to participate. Of these cdlls,
only 11% were digible (i.e, had a 2-5 year old child living in house-
hold and exposed to at |east 6 cigarettes per week in home). Of the 80
eligible households, 64 (80%) were willing to participate. Prelimi-
nary analyses on 43 househol ds (23 intervention and 20 control) with
basdline and pogt-intervention follow-up datahaveindicated agrester
reduction in the past 30-day cigarette exposure of target childrenin
the intervention group than in the control group. Positive trendsin
outcome expectancies and perceived environmenta congtraints re-
lated to ETS reduction for the target children have aso been found.

Previous research has shown that lay community health advi-
sors(e.g., promotoras) can beeffectivein creating awarenessof health
issues and providing support for behavior change within their com-
munity, often helping those who do not have ready accessto health
care. Thisstudy isthe first to extend the community health advisor
modd into the area of ETS reduction and, if found effective, will
have important implicationsfor controlling theill effects of exposure
to tobacco smoke.

EO04
Healthy generations: Initial resultsfrom astudy on

parental promptingtosmokeamong L atinoyouth
Raphael Laniado-Laborin
San Diego Sate University

In previous studies with Latino youth, we learned that some
parents were prompting their children to engage in behaviors that
put them in direct contact with cigarettes or, without meaning to,
encouraged them to “practice’” smoking-relating behaviors. The
most direct of these parental prompts was to ask a child to light
the cigarette in their mouth and then passit to the parent. We are
currently conducting a study to validate children’ s reports of pa-
rental prompting with parents’ reports, to identify what parental
characteristics are associated with prompting, and to see if chil-
dren who report parental promptsearly inthe study are morelikely
to become smokers.

Surveys have been completed in schools by 3600 children to
collect information on parental prompting and the child’s smok-
ing behavior. Through this process, over 600 parents have been
identified for parent interviews (n=600) currently . Student sur-
veys and parent interviews assess @) initial smoking behavior
among children, b) children’s reports of parental prompting, c)
parent’ sreportsof parental prompting, d) agreement between child
and parent reports of parental prompts, and e) factors associated
with parental prompting.

Initial analysiswith 1125 students showed that requests for
the child to empty ashtrays (11.2% for mothers and 10.7% for
fathers) or bring cigarettes (10.1% for mother and 13.2% for fa-
thers) were the two most common prompts. Latino students
(n=755) reported similar prevalence of prompting as seen for all
participants. Mothers and fatherswere not different in their level
of prompting with the exception of requests to bring cigarettes
(fathers were higher). Boys and girls were equally likely to be
prompted. The poster will include results of the remaining stu-
dent surveysin addition to those presented here.
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Smoking predictorsin Hispanic youth

Marin, Gerardo, Bals Organista, Pamela, and Gamba,
Raymond J.

University of San Francisco

The purpose of the current investigation isto: (1) identify pre-
dictors of each of three stages of cigarette smoking behavior (Try-
ing, Experimentation, and Regular Use) in a sample of Hispanic
youths, and (2) evaluate the role of seven domains of variablesin
predicting each of the three stages of cigarette smoking. The predic-
tor domainsare socia environment (e.g., smoking modeling by adults
peers, normative beliefs about smoking prevalence, acculturation);
(b) intrapersonal characteristics (e.g. depression, risk teking, religi-
osity, deviancy); (c) knowledge about the health effects of cigarette
smoking; (d) attitudes (e.g., expectations about smoking, stereo-
typesabout smokers, and optimistic bias); (€) normative beliefsabout
smoking (i.e., beliefs of important others regarding cigarette smok-
ing); (f) intentions to try, experiment or smoke cigarettes; and (g)
previous or current use of cigarettes, alcoholic beverages, marijuana,
or other substances. These domainswere chosen because they have
shown promise in previous studies of cigarette smoking onset, and
in general are susceptible to modification through short-term pre-
vention intervention.

Our research group has recently completed the questionnaire
development and pre-testing phase of the project. In order to in-
cludeculturally relevant questionsregarding cigarette smoking, open-
ended interviews with 24 Hispanic adolescents and 20 non-His-
panic White adol escents were conducted in their homes. Questions
pertained to the seven domains (e.g., “think of peopleyour agewho
smokecigarettes...why doyou think they don’t smokecigarettes?’).
If aresponse was frequent it was included in the closed-ended tele-
phone questionnaire. This procedure helped to ensure theinclusion
of questionnaireitemsthat wereimportant for Hispanic adolescents.

The second phase of the project will include a telephone sur-
vey of Hispanic boysand girls(10to 17 yearsof age). Children will
be selected from residents in the San Francisco Bay area. The
parent(s) of the children will also be interviewed at the sametime.
Thestudy will useculturdly appropriateinterview instrumentsavail-
able in English or Spanish.

This research directly addresses the prevention of tobacco re-
lated diseases among Hispanics (the soon to be largest ethnic group
inthe United States), most notably addictionto nicotine, by provid-
ing basic research on the predictors of smoking in young people.
The research will address the complex and less than optimally un-
derstood processesthat affect L atino youth and lead to tobacco use.
Thelong-term aim of the study will be the development of multiple,
culturaly appropriate, intervention strategies designed to prevent
tobacco use and dependence among Hispanic youth.

EO6

Predictor sof smokingin African American adolescents
Alexander, Mark; Bals, Organista, Metz, Pamela,

Marilyn, Jones, Jennifer; Forte, Deirdra, Perez-Stable, Eliseo
Univergity of California, San Francisco

Accordingtorecent datafromthe Centersfor DissaseControl, smok-
ing among teenagers was on the dedline until the early 1990s, when the
rate of smoking abruptly increased. Although rates for African Ameri-
can femde teenagers continue to decline and the overall smoking rate
for African American youth is lower than those rates for White and
Hispanic youths, cigarette smoking has nearly doubled among African
American mele teenagers since the early 1990s. The reasons for these
griking changesare unexplained at thistime. The purposeof the current
study isto examine characterigtics of African American youth and “ Af-
rican Americanyouth culture’ that positively and negatively predict ciga
rette smoking initiation and continued use. We propose two specific
approaches: 1) To identify predictors of each of the three stages of ciga-
rette smoking behavior (Trying, Experimentation, and Regular Use) ina
cohort of African American youth over a four-year period and 2) To
evaluate the role of seven domains of variablesin predicting each of the
three stages of cigarette smoking in the same cohort. These seven do-
mainsinclude: (a) socid environment (e.g., modding by adults, parents
and peers); (b) intrgpersond characteritics (e.g., depression, risk tak-
ing); (c) knowledge about hedlth effects of cigarette smoking; (d) atti-
tudes (e.g., expectations, stereotypes); (€) common bedliefs (eg., of im-
portant othersinthe community) about cigarette smoking; () intentions
to try or experiment with cigarettes; and (g) previous or current use of
cigarettes or other drugs.

Thestudy targets African American 10-12 year oldswholiveinthe
SanFrancisco Bay Area. Wehave begun recruitment of thiscohort with
the help of the San Francisco Unified School Digtrict and severd com-
munity organizetions that cater especialy to African American youth
(eg., West Oakland Boysand Girls Club and Making Waves Education
Programin Richmond). Each respondent will be administered asurvey
that contains questions related to the pertinent domains. Participants
parentsor guardianswill dso beinterviewed. Children will beasked to
provide a sdliva sample for laboratory andysisin order to verify their
smoking stetus. Interviewswill beginin thewinter of 1999.

In order to develop an age-gppropriate, culturaly rdevant quetion-
naire, we recently completed five focus groups with nearly 40 African
American 10-12 year olds. These groups employed a standard st of
questionsrelated to smoking behavior. Most participantsreported that a
mgjor reason children might smokeis “to look codl;” however, the ma:
jority of children did not persondly bdieve that cigarette smoking was
“cool.” Many fdt that thereweretoo many negative hedthrisksassoci-
ated with smoking. Examples of reported risks included not only “lung
diseass’ and “cancer,” but dso “heart disease” “birth defects,” “bron-
chitis” and “bad breeth.” The survey will include questions based on
frequently mentioned responses from these focus groups.

This research addresses the prevention of smoking and related ill-
nesses among African Americans, and it will be ussful in broadening
our undergtanding of adolescent smoking. Its prospective design will
alow usto assess processes that encourage or deter snoking over time.
Eventualy these findings can asig in the development of culturaly
sengitive preventiveinterventions.
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EO8

Doesbdief that smokingkesgpsbodyweight down

impact cgar ettesmokingbehavior amongadolescents?
Zheng, Hong and Chen, Xinguang
University of Southern California

Cigarette use among adolescents hasincreased dramdticaly in recent
years. Reports suggest that young people (epecidly femdes) tend to use
cigarettesasaweight control messure. Wehypothesizethat thebdlief thet
amoking helps kegp weight down is arisk factor for cigarette smoking.
With datacollected from 1997 Cdifornia’ outh Tobacco Survey (CYTS),
thisstudy examinestheimpact of beliefsthat smoking keepsweight down,
and peer’s care about body weght on dgarette snoking behavior.

Methods Datawereandyzed from 2,692 adolescents (50. 7% mdes),
representing asurvey response rate of 67%. The smoking variables used
for thisandysisinduded ever tried cigarettesmoking, ever smoked awhole
cigarette, and smoked in the last 30 days. Varigblesto be tested for ther
asodiaionwith digarettesmokinginduded beliefsthet “ smoking cankeep
weight down”, “if girlsthesameage careabout kegping their weight down”
and “boys the same age care about kesping their weight down”. Sdf-
reported body weight was used as a contrdl varisble. Rdaive risk was
used to measure the assodiation between the risk factors and amoking
behaviors. In addition to Smplerisk ratio analyses usng PROC FREQ
with the options of CHISQ and MEASURES, logidiic regresson was
usadtotes multiplevariablemodds Bivariateandys swasconducted by
gender to see the gender differences

Results The mean age was 14.4+1.67 for maes and 14.5+1.68 for
femdes The age range was from 12 through 17 for the male, and 12
through 18 for femdes. Among the 2,692 adolescents, 35.2% of mades
and 34.2% of femdles reported ever exparimenting with cigarette smok-
ing. 13.4% of mdes and 13.8% of femdes reported ever amoking one
whole dgarette in their lifetime. 20.4% of mdes and 21.9% of femdes
reported smoking cigarettesin the past 30 days. 18% of maeand 24% of
femaereported that they believedgaretteamoking cankespweight down.
Morethan 95% of both males and femaes conddered thet girlstheir age
care about kegping weight down. 44% of the males and 33% of the fe-
maes consdered that boys their age care about keeping weight down.

Both smple bivariate and multiple logidtic regression andysesindi-
cated thet belief in the effect of kesping weight down and belief in girls
caring about keeping weight down wererisk factorsfor dl three amoking
behaviors examined. The correponding risk ratios ranged from 1.5 to
2.2. Body weght showed no risk for cigarette smoking (risk ratio equals
1.0). Bdlief that boys care about keeping weight down was a protective
factor for both boysand girls, and the risk ratio ranged from 0.79 to 0.88.
Reauits from both bivariate and multiple logistic regresson modds were
smilar, indicating the additive feature of these risk factors on cigarette
smoking behavior.

Condusion: The more adolescents think thet smoking helps keep
their weight down, the more likely they have tried cigarette smoking, the
more likdy they have amoked one whole cigarette in their life, and the
higher the probaility that they smoked in thelast 30 days. Tobacco con-
trol should takethisinto account. Perceptionsthat girlsthe sameagecare
about body weight were found to be arisk factor for adolescent smoking
whileperceptionsthat boysthesameagecareabout body weight appeared
to be somewhat of a protective factor. Further studies should be con-
ducted to examine this differencein percaved norms on cigarette smoking
behavior among adolescents.

EQ09

M otivation-enhanced teenagetobacco usecessation
Sussman, Steven Y.
University of Southern California

High-risk youth typically have been left out of previoustobacco
research efforts. The goal of the present study is to contribute to
knowledge about the quitting process in high risk youth and de-
velop a comprehensive tobacco cessation program designed spe-
cifically for highrisk youth. A repertoire of motivation strategiesto
encourage adolescents to stop using tobacco now, rather than wait
until thefuture, was devel oped, implemented, and evaluated at con-
tinuation high schools in southern California. The complete pro-
gram includes an eight session tobacco cessation clinic and a to-
bacco cessation oriented “school as community” component. A
three-condition field experimental design contrasted a clinic-only,
clinic plus school-as-community and control condition in 18 con-
tinuation high schools. The clinic provides the intrapersona moti-
vational component, while the school-as-community component
provides the interpersona motivational component.

Thefirst year of the project was devoted to assessing factorsthat
may motivate high risk youth to quit tobacco useimmediately. Focus
group material gathered in a previous study formed the basis for
developing a pool of written descriptions of motivation activities.
These descriptions were presented to students for evaluations of
like-ahility and ability to motivate tobacco cessation (theme study).
Based on the ratings of the self-reported smokers, some activities
were eliminated from the pool. Next, anew pool of activities were
actually implemented in classroomsfor eval uation by students (com-
ponent study). Based on self-reported smokers' ratings, eight moti-
vation activities were chosen and incorporated into a previously
devel oped five-session psychosocia and physical addiction oriented
standard clinic, resulting in a revised eight session motivation-en-
hanced clinic. Two rounds of pilot studies were conducted, and the
second pilot study included the school-as-community component.

The second year of the project was devoted to implementing the
three-condition design field experiment. Six schools received the
clinic only, 6 received the clinic plus school as community, and 6
served asastandard care control condition. VVolunteer studentswere
recruited to participatein theclinicsand school ascommunity groups.
A total of 259 students enrolled in the cessation clinic across the
two program conditions. At total of 78% were retained; 202 com-
pleted 4 or more of the 8 sessions. A total of 17% of enrollees quit
at immediate posttest and, surprisingly, 21% of enrollees quit at an
average 5-month follow-up. CO monitors were utilized to provide
bio-validation. Thisisthefirst study to indicate that teen cessation
clinic programming can approach the follow-up quit rates achieved
by adults.

Annual Investigator Meeting 1999




POSTER SESSIONS
n E: Prevention

E10

Development of aweb-based smoking cessation
intervention

Stoddard JL, Mufioz RF, Lenert L, Perez-Stable E,
Delucchi K, Collins N

University of California, San Francisco

The principal objectives of this project are 1) to evaluate the
feasibility of conducting randomized controlled clinical trials evau-
ating methods for smoking cessation entirely via the World-Wide-
Web (WWW), 2) to compare the individual and combined effec-
tiveness of cognitive-behavioral and group therapy interventions
delivered via the WWW.

Progress made toward these objectives include the develop-
ment of: 1) cessation materias, including a Guide for quitting and
Nicotine Replacement Therapy (NRT), 2) astructure for site navi-
gation and questionnaires completion, and 3) a theme guided bulle-
tin board that implements avirtual group therapy for subjects par-
ticipating in the study. All materials are being tested on adesignated
server in order to resolve technical issues (e.g. operating system,
server options, devel opment software, security, and storage) related
toimplementation.

In additional to cessation materials, instructions for using the
site were developed along with security features (password protec-
tion), and linksto additional smoking cessation resources. The ques-
tionnaires devel oped for thestudy include: 1) Eligibility, 2) Informed
Consent Form and Petient Bill of Rights, 3) Baseline Demographic
and Tobacco Use, 6) Acculturation (Spanish), 7) Reasons for Quit-
ting, 8) Confidencein Quitting, 9) Withdrawa Symptoms, 10) Major
Depressive Episode (history and current), 11) Depression Symp-
toms, 12) Menstrual Cycle Symptoms, and 13) a Quit Calendar.

By automating these questionnaires, the data collected may be
more accurate and complete compared with the more traditional
paper-and-pencil methods. Thelesser administrative burden associ-
ated with web based questionnaires (no materials, tools, handling)
along with the added functionality of immediate to responses to
questionnaires (e.g., comparisons to a group average) may increase
subject’s willingness to complete questionnaires. Moreover, feed-
back can aso be programmed to cue participants when their re-
sponses gppear to be inaccurate, illogical, or incomplete. Finally,
the cumbersome and frequently error laden process of transcribing
and entering data will be entirely eliminated. Together these fea-
tures enhance the efficiency of smoking cessation research, particu-
larly for populations who are hard-to-reach (e.g., rural, low income,
immobile, or highly mobil€) at alower cost than mail or faceto face
interventions.

Despite these advantages, there are a number of challenges to
collecting questionnaire datausing the WWW including, 1) response
validity, 2) presentation of information (attractiveness, size, space
attention span), 3) subject response burden 4) differing access of
certain populations to the Web (e.g. rural or low income), 5) secu-
rity of submittedinformation, and 6) flexibility in development tools
(e.g., web-authoring and database software). Effortsto addressthese
chalenges will be discussed at the poster session.

E1l

A smoking cessation chat room for rural teen snokers
Woodruff, Susan |. - San Diego Sate University

Smoking among adol escents has tremendous public hedlth impor-
tance. Onset and development of smoking occurs primarily in adoles-
cence, and because tobacco is highly addictive, regular use in adoles-
cence develops into nicotine dependency. Smoking among adolescents
islikely to continue into the adult yeers, increasing therisk of numerous
long-term negative hedlth consaquences. Y e, even after three decades
of efforts to prevent smoking among children, large numbers of young
people continue to smoke, particularly high-risk teens.

Unfortunately, adolescent smokersaredifficult torecruitandretain
in amoking cessation in interventions, and traditiond classroom inter-
ventionsmay not reach those particularly in need of support Even more
discouraging, cognitive-behaviordly oriented cessationinterventionsthat
have been effective with adults, when tried with adolescents in school
clinics and classrooms, have not shown much promise. Many believe
that advancesin hedth promotion among young people, including mo-
tivating interest in smoking cessation, will focus on innovative and ap-
propriate use of emerging technologies such as computerized communi-
cation.

This13-month study pilot tested an innovative, relatively untested
yet promising approach to adolescent smoking cessation using a
one-group, repeated measures design. Young smokers interacted (i.e,
chaited) in red-timein an Internet-based 3-dimensiond “world” with a
trained cessation fadilitator and other teen smokers, capitdizing on the
demongtrated benefitsof facilitator-led structured motivationd interview-
ing drategies, aswell as peer-to-peer interaction. Using school comput-
ers, 25 participants interacted in Six 1-hour intervention chat sessons
addressing topics shawn to be effective and unique to the cessation ex-
perience of adolescents. The chat room was evauated using responses
to on-line sdif-report surveys and content anayses of results from chat
sesson monitoring. Feesihility (eg., use and acceptability), aswell as
short-term effectiveness (eg., changes in sf-efficacy, intentions, and
sdf-reported quit rates) wastested with high-risk teen smokersrecruited
from six dternative education high schools in nearby rurd communi-
ties Resultsshowed postive pre-post changesin amoking status, amount
smoked, number of recent quit attempts, intentions, and attitudestoward
quitting. These changes were maintained or even enhanced a al-month
follow-up. At the post-test assessment, 22% of the teens reported ab-
staining from smoking during the past week compared to 11% reporting
past-week abstinence at pre-test. Participantsrated the chat room posi-
tively onanumber of factors, such asease of use, goped, and rdevance.
Thechat room approachwill befurther devel oped and aproposd will be
writtento test it in alarger sample with acomparison group.

The 3-D chat room approach for teen smoking cessation has both
public hedlth potential and practical apped. Computer accessfor hedlth
promotion is a particular advantage for adolescentsin more rurd arees
sncetherearefewer community-based resourcesto help them quit. One
other advantage of the computer chat room approach is based on evi-
dence that people who fed congtrained by face-to-face interventions or
programsthat areimplemented in group settings may be stimulated and
less inhibited in a “virtud” environment. In addition, conducting the
intervention research via a cha room environment holds promise for
reasons related to ressarch methodology and for reaching large numbers
of smokers.
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Tomando control desu salud (Taking control of
your health)

Lorig, Kate

Sanford University School of Medicine

There are three crucia components to the care of tobacco-re-
lated chronic diseases. These are traditional medical care, surgi-
cal care and patient self-management education. The latter is a
potentially critical ingredient of appropriate health services, es-
pecialy for the Latino population, who not only carries a heavy
burden of chronic disease comorbidity, but also encounters lim-
ited access to health care and hedlth education. A Spanish lan-
guage chronic disease salf-management program called Tomando
Control de su Salud (Taking Control of Your Health) is a low
cost and cost effective means of providing such servicesto Span-
ish-speaking people with chronic disease.

Themajor aim of the study isto: develop, implement and evalu-
ate, in a4-month randomized trial, a 6-week experimental, Span-
ish language self-management education program for people with
coronary artery disease, chronic lung diseases, and diabetes.

Based on information obtained from seven focus groups of
Spanish speakers with the target conditions, we developed a 6-
week program and accompanying educational materials. Thefol-
lowing is the program’s progress to date.

A. Twenty-three Spanish-speaking leaders have been trained to
teach the program. Training was approximately 24 hours over
4 days. Sixteen of these leaders have taught one or more
programs.

B. One hundred ninety-seven persons have been recruited, en-
rolled into the study and randomized to either attend the pro-
gram or wait 4 months before attending the program.  All
subjects have completed baseline questionnaires either
through the mail or by phone.

C. Thirteen programs have been given in the San Francisco Bay
Area. The mean attendance has been 4.2 of the total 6 ses-
sions.

D. Seventy-four percent of the subjectshave completed 4 months
in the study and have completed 4-month data.

To date, 79.8% of the subjects are femae. Their mean age is
57.8 with an average of 1.9 diseases (25.2 % heart disease, 48.5%
hypertension, 48.5% diabetes, and 19.2% with chronic lung con-
ditions). Their mean education level is 7.1 years, with an accul-
turation level of 1.4. Currently, 9.4% are smokers and 28.3 %
were past smokers.

Conclusion: Thisisastudy in progress. Outcome data analy-
siswill not start for another year. To date, we have learned:

1. Itispossible to recruit and train Spanish-speaking commu-
nity people to deliver a community- based chronic disease
program.

2. ltispossibleto recruit and collect data from Spanish-speak-
ing subjects.

3. Spanish-speaking participantswill attend amulti-week, com-
munity-based chronic disease self-management program.

4. Itispossibleto collect 4-month follow-up data.

E13

Anti-tobacco programming: reaching the deaf
and hard-of hearing

Berman, Barbara A.; Bastani, Roshan; Kleiger, Heidi;
Eckhardt, Elizabeth; Lipton, Douglas S.; Barkin Shari;
Wong Glenn; Abbott, Laruen; Hoang, Tuyen

Division of Cancer Prevention and Control Research,
Jonsson Comprehensive Cancer Center and School of
Public Health, UCLA; Greater Los Angeles Council on
Deafness, Inc. (GLAD); National Development and

Research Ingtitutes, Inc. (NDRI).

An understanding of the determinants and patterns of tobacco use
among ethnically, culturally and economically diverse groups of
children and adol escents has been critical to developing strategies
for preventing and reducing tobacco use among young people in
the United States. Unfortunately, communication, language and
other barriers have hindered collection of tobacco-related infor-
mation among Deaf youth. Thus, we know almost nothing about
their knowledge, attitudes and practices, exposure to anti-tobacco
programming, or, as a result, about the strategies for best deliver-
ing smoking prevention and cessation education in this popula
tion.

Our goal isto conduct atobacco related survey among 500 Deaf
children, adolescents and young adultsin Californiato obtain this
information. We are using a specialy designed innovative inter-
active computerized video questionnaire technology, the Interac-
tive Video Questionnaire (IVQ™), not previously used among
youth popul ations. Thistechnology allows usto communicatein
all of the languages that Deaf people use: American Sign Lan-
guage (ASL), Signed English (SE), Oralism/Speech Reading (SR).
We describe here the challenges faced in developing the IVQ sur-
vey (i.e, drafting an appropriate English language questionnaire,
videotaping the full trandations of the questionnaire into each of
these languages, transforming the resulting videotapes into inter-
active, multimedia formats for use with the IVQ, etc.) and in ad-
ministering the survey through the thirteen sites that have agreed
to take part in this study. Results from our first 150 completed
surveyswill be reported.

We also describe the script of the telephone interview that we
are conducting with administrators of residential and day schools
for the Deaf, and of mainstream schools and colleges in Califor-
nia which have Deaf students. These interviews will alow usto
learn about anti-tobacco programs, if any, that are already avail-
ableto the Deaf, and to identify programming needs of this popu-
lation. Preliminary results from these interviews will be reported.
Finally, we outline future steps which will be taken, based on the
results from the youth and administrator surveys, to develop ef-
fective anti-tobacco interventions tailored to the unique culture
and communication needs of Deaf children, adolescentsand young
adults.
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I nter dependence of smoking and mood in natu-
ral settings

Olmstead, Richard E.

University of California, Los Angeles

It has been theorized that one of the reasons people chose to
smoke cigarettes is as an attempt to regulate their mood states.
Previous research has commonly supported the tenet that smok-
ing, and nicotine specificaly, can affect mood and that changes
in mood state can lead to smoking behavior, at least in a labora-
tory setting. The present series of studies examines smoking's
effects on mood but in a natural environment. Of interest is the
potential of smoking to affect diurnal patternsin mood levelsand
mood variability and whether changes in mood are contingent on
smoking and/or vice versa.

Subjects were observed during two sessions each lasting a full
waking day. During thistime, approximately once every 30 min-
utes, they will provide mood ratings, urge to smoke ratings and
note any cigarette consumption via 2-way pagers. Diurnal varia-
tion in mood was examined by dividing the waking period into
four time frames. Repeated measures analysis of variance were
used to examine changes in mood level (mean) and variability
and the impact of the exogenous factors (e.g., smokers vs non-
smokers, depressive symptomology etc.). State space modeling
of smoking, urge to smoke and mood variables tested possible
contingencies. Severa studies are ongoing.

Results are presented that compares intra-day mood variation
in high-dependence smokers, low-dependence smokers and never-
smokers within a young adult popul ation.

E15

Transdermal nicotinereplacement for hospital-
ized smokers: A randomized trial

Simon JA, Carmody TP, Snyder E, Murray J., Solkowitz S.
University of California, San Francisco

BACKGROUND: Thereareat least 6.5 million adult smokers
hospitalized yearly in the US, providing doctors and health educa-
torsawindow of opportunity to reach smokerswith smoking cessa-
tion interventions. Peatients are often hospitalized for a smoking-
related illness, may not be able to smoke while hospitalized because
of restrictive smoking policies, and may, therefore, be more open to
quitting smoking. To date, relatively few controlled clinical trids
have examined whether hospital-based smoking cessation interven-
tions are effective in helping smokers quit. Because the effective-
ness of the nicotine patch for in-patient smoking cessation has not
been studied previoudly, we are conducting aclinical trial in which
study participants will begin use of the nicotine patch during their
hospitalization.

METHODS: Patients who are current cigarette smokers and
who are hospitalized for at least 48 hours are being randomized to
two groups- an intervention group and a minimal-contact compari-
son group. Patientsin both groups receive the nicotine patch for 2
months. The intervention group is given face-to-face advice on
practical smoking cessation strategiesby acounselor, salf-hel p book-
letsand i s shown a 10-minute stop-smoking videotape prior to hos-
pital discharge. The intervention group is followed up by phone
weekly for one month and then monthly for 3 months. The mini-
mal-contact comparison group is given the self-help booklet only.
All patients are being followed by
study personnel during the 12 months following hospita discharge
to determine rates of tobacco abstinence at 6 and 12 months. To
confirm tobacco cessation histories bio-chemicaly, cotinine levels
arebeing obtained at oneyear in all those study subjectswho report
smoking abstinence.

RESULTS: This study will be recruiting participants through
March 2000. A total of 179 current smokers admitted to the San
Francisco VA Medical Center between October 1997 and Septem-
ber 1999 have been enrolled to date. Six-month follow-up data are
available for 56 intervention participants and 57 comparison par-
ticipants. A total of
40% of the intervention participants (n = 20) and 13% of the com-
parison participants (n = 7) have quit smoking by self-report (p
<0.01). Oneyear sdf-report follow-up data are available for 33
intervention participantsand 31 comparison participants. A total of
30% of theintervention participants (n = 10) and 23% of the com-
parison participants (n = 7) have quit smoking by self-report (p
=0.49).

CONCLUSIONS: By sdf-report, smokers enrolled in an in-
tensive hospital-based smoking cessation intervention that includes
the nicotine patch are morelikely to have quit smoking at 6 months.
If the 6-month trends continue through 12 months of follow-up and
are confirmed by biochemical validation, our findings would sug-
gest that hospitalized smokers should be offered the opportunity to
participate in intensive hospital-based programs to increase smok-
ing cessation rates after hospital discharge.
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E16
Bupropion for smoking cessation: A randomized
trial

Simon JA, Carmody TP, Duncan C, Snyder E.

University of California, San Francisco

BACKGROUND: Standard smoking cessation interventions
include counseling, nicotine replacement therapy, and salf-help lit-
erature. Because smokers are more likely to have a past history of
depression and smoking cessation may increase symptoms of de-
pression, the use of antidepressant medication for smoking cessa-
tion has been proposed as a possible aid for smoking cessation. A
few studies have reported that the antidepressant bupropion is an
effective adjunct for smoking cessation. However, the effective-
ness of bupropion has to date been studied in only a few popula-
tions.

METHODS:; We are conducting a randomized blinded clini-
cal tria in which approximately 360 veteran smokers will receive
standard treatment that includes 2 months of the nicotine patch, coun-
seling, and use of sdf-help literature. In addition, approximately
50% of participants will be randomly assigned to receive 7 weeks
of
bupropion whereas the remaining 50% of participants will be ran-
domly assigned to receive an identical placebo. Neither the partici-
pants nor the investigators will know who has been assigned to re-
ceivetheactivedrug. If theaddition of bupropionto standard therapy
increases biochemically-confirmed smoking cessation rates at one
year, it may become an important addition to smoking cessation
programs targeted at diverse populations of heavily addicted smok-
ers.

RESULTS: Thisstudy iscurrently recruiting participants. A
total of 121 current out-patient smokers at the San Francisco VA
Medicd Center have been enrolled to date.  Six-month follow-up
data are available for 70 participants. By self-report, 54% of the
participants (n = 60) have quit smoking at the end of treatment (8
weeks) and 39% of the participants (n = 27) have quit smoking at 6
months of follow-up. Participants will be followed for 12 months
at which time their treatment status will be disclosed and self-re-
ported smoking cessation confirmed biochemicaly.

CONCLUSIONS: If the addition of bupropion to nicotine re-
placement and counseling significantly increases quit rates among
our population of heavily addicted veteran smokers, we would rec-
ommend that such therapy being offered routinely in VV A-sponsored
smoking cessation programs.

E1l/

Helping tobacco usersto quit: Pharm-assists
counselingrole

Hudmon, Karen S.

Center for Health Sciences, SRl International

Since nicotine patches and nicotine gum became available with-
out prescription in 1996, their sales have increased substantially.
Although the packaging of the products have been designed for use
by the general public, patients now are able to self-prescribe and
self-treat their addiction without contacting ahealth care professional.
Thus, tobacco usersare able to make quit attemptswithout the proven
positive effects of professiond intervention.

Because nicotine patches and gum are dmost exclusively avail-
able in pharmacies, and because new prescription-only pharmaco-
logical agents recently have been introduced as aids for tobacco ces-
sation, the pharmacist isalogical candidate for providing interven-
tion to tobacco users. However, previous studies have shown that
pharmacists typicaly do not take an active role in providing this
sarvice. Thegod of thisstudy wasto gain aclear picture of pharma
cists' ahility to provide and attitudes toward providing tobacco ces-
sation counseling, with an emphasis on counseling patients for use
of nonprescription patches and gum. Using a cross-sectiond, de-
scriptive survey design, questionnaires were mailed to al licensed
pharmacists practicing in 4 sdected Northern California counties.
Thequestionnaires assessed (1) theextent to which pharmacistspro-
vide smoking cessation counseling and the characteristics of typical
counsdling sessions, (2) confidence in tobacco cessation counseling
skills and stage of change for counsding, (3) feasibility of provid-
ing cessation counsding, including time limitations and physica
proximity of nicotinereplacement therapy productsto the pharmacy,
(4) pharmacists perceived benefits of and barriersto providing to-
bacco cessation counseling to nonprescription customers, and (5)
pharmacists’ perceptionsof therolethat the profession of pharmacy
should take in tobacco control.

Datafrom this study are being combined with datafrom acon-
current study that characterizes nicotine patch and gum users and
their perceptions of the pharmacist’srole in providing tobacco ces-
sation counsdling. In a third study, we are measuring the extent to
which providing pharmacistswith speciaized tobacco cessationtrain-
ing alters their practice behavior; specifically, we are measuring
changesin the number of patientsthat they counsel for tobacco ces-
sation and quality of the counseling that is provided. Results from
these three studies will be integrated and applied in an effort to de-
sign and launch broad-scal e programsthat encourage and better equip
pharmacists with the skillsthat they need to providetailored, moti-
vationa interventions to their patients who wish to quit using to-
bacco.

These projects combine efforts of tobacco researchers, the Uni-
versity of California San Francisco School of Pharmacy, represen-
tatives from the California State Board of Pharmacy and the Cdli-
fornia Pharmacists Association, and practicing pharmacists across
Cdifornia. This collective effort lays the groundwork for our goal
of enlisting the profession of pharmacy as an dly for California's
anti-smoking efforts.
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Casegtudiesof tobacco control regulations: Therole
of research in the development of Maryland and
Washington indoor air regulations
Bryan-Jones, Katherine; Mangurian, Christing Bero, Lisa
University of California, San Francisco

Thepurposeof thisstudy isto provideinformationto policy mak-
ersand hedlth advocates on effective ways to use empirica researchin
the formation of tobacco control policies. We are comparing the regula-
tory policy development in two States and the extent to which policy
meakers utilized research findings when developing indoor ar regula:
tions.

We andyzed al transcripts of public testimony and written com-
mentary submitted for theMaryland Indoor Air regulationand theWash-
ington Clean Indoor Air Act. We coded each submission for pogtion
towardsthe regulation, arguments used, and referenced cited to support
the arguments.

Among the Maryland commentaries, 43% (108/252) werein op-
position to and 52% (132/252) were in support of the regulaion. In
Washington, 22% (29/133) of commentaries were agand the regula-
tion, while 76% (101/133) were for the regulaion. In both Maryland
and Washington, the tobacco industry submitted nearly one quarter of
the commentaries opposed to theregulations. Overdl, 16% (38/240) of
the Maryland commentary and 34% (44/130) of the Washington com-
mentary referred to science evduation.  These arguments included the
quantity, reliability, quaity, and vadidity of thescientific evidence. Com-
mentaries againg the regulations were more likely to include scientific
arguments than those in favor. Those opposed to the regulations used
over 12 different argumentsto suggest that research on passive smoking
hedth effects is invalid; commentaries in favor of the regulation rarely
mentioned or countered these scientific arguments. Extraccientific ar-
guments were mentioned more often in Washington (99% of commen-
tary) thanin Maryland (51%). However, in both sates, extra-scientific
arguments such as economic, building management, palitical and pro-
cedurd argumentswere more often used in opposing commentary than
insupportive. Analysisof hearing transcriptsproduced Smilar resultsas
thecommentary.

We have assessed the type and quality of thereferencesthat were
submitted with the Maryland commentary or hearings. While those
opposing the regulation submitted more documents than those in favor
(356vs. 172), 31% (110/356) of the referencesin opposition werefrom
non-peer reviewed publications such as conference presentations and
symposia compared to 5% (9/172) of those in favor. Journd artidles
cited in support of and againgt the regulation had Smilar median yearsof
publication (1991 vs. 1989) and percentages that were peer reviewed
(95.7%Vvs. 97.3%). However, referencescited by thoseagaing theregu-
|ation had al ower meanimpact factor (1.6) thanthosecited in support of
the regulation (3.5). Similar data for Washington will be analyzed.

Discussions of hedth effects and economic research play a sub-
gantive rolein smoking restriction regulatory policy development. By
inundating regulatory officias with research of questionable credibility
and quality, the tobacco industry attempts to dow and obfuscate the
regulatory process. Our findings suggest the need for tobacco control
advocates to counter these tactics by keeping the debate focused on the
adverse hedth effects of passive smoking by citing the strong body of
literature in this area.

FO2
Scientificresear ch used in risk assessments:
Case study of the Califor niaenvironmental
tobacco smokerisk assessment

Barton-Elson, Marieka, and Bero, Lisa

University of California, San FrancisoO

We studied the extent to which empirical research findings were used
todevelop the Environmental Protection Agency of Californiarisk assess-
ment of environmental tobacco smoke. The risk assessment was a col-
laborative effort by the Office of Environmental Health Hazard Assess-
ment (OEHHA) and the Air Resources Board (ARB) to do a comprehen-
sive review of the scientific data with collected public input. The report
was also independently reviewed by the Science Review Panel. Our data
consisted of public testimony at theworkshops sponsored by OEHHA and
ARB, as wdl as public commentary and citations submitted during the
five years (1992-1997) of the risk assessment process. Weincluded in our
andysis all workshops and commentaries that referred to the risk assess-
ment chapters on respiratory health effects, carcinogenic effectsand car-
diovascular hedlth effects.

For the 3workshopsthat wereanalyzed, al 9 presentersweretobacco
industry representativeswho werecritical of therisk assessment. Analysis
of theworkshops suggest astrong emphasison scientific research: 8 of the
9 presenters referred to science evaluation criteriain their arguments, in-
cluding the quantity (5/9), reliability (6/9), quality (7/9) and validity (4/9)
of the evidence presented. All 9 presenters used study selection and
misclassification arguments to criticize studies presented in the risk as-
sessment. Other scientific criticismsincluded exposure (6/9), confounders
(7/9), misrepresentation or misappropriation of data (6/9) and genera bias
(6/9). No extra-scientific arguments were presented.

Preliminary analysis of the commentary suggests similar patternsto
theworkshops. Of the 35 commentariesthat werereceived, 25 werecriti-
cal of the risk assessment, 8 were supportive and 2 were neutral or miss-
ing. Of the 25 criticisms, 68% (17/25) were from the tobacco industry. In
comparison, the 8 supportive commentarieswere sent by avariety of dif-
ferent organizations, including federal and state governments (3/8), health
professionals' organizations (2/8), private citizens (2/8) and non-smok-
ers lay organizations (1/8). Of thecitations coded to date, 90% (423/470)
were included with or referenced in commentary submitted against the
risk assessment. Journa articles constituted 70% (328/470) of the total
citations. Our current analysis suggests that articles cited by those against
the regulation tend to be older, have asimilar impact factor, and are less
likely to be peer-reviewed, thus presenting alower quality of citation.

Initial results show that the tobacco industry presented a strong re-
sponse, although supported by poor quality research. In contrast, the pub-
lic health community had little or no counter for this inundation of re-
search. Future recommendations for public health advocates would in-
clude astronger response with high quality research to support their posi-
tion.

Risk assessments areimportant in reducing both the human and eco-
nomic cost of tobacco use. Our previouswork has shown that government
reports, such as the United States EPA risk assessment of passive smok-
ing, are heavily relied upon to support smoking restrictions. However
since this risk assessment was “vacated” by the North Carolina courtsin
July 1998 on procedural grounds, the Californiarisk assessment may now
play amoreimportant rolein future smoking restriction debates. Further-
more, the California risk assessment was the first to include a section on
the cardiac effects of passive smoking, thus making this risk assessment
an important case study to support current and future smoking policies.
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FO3
Vapor-phaseorganicsin ETS: Dynamicsand
Exposure

Singer, Brett C.; Hodgson, Alfred T.; Nazaroff, William W.
and Daisey, Joan M.

Lawrence Berkeley National Laboratory

Environmentd tobacco smoke (ETS) is the complex mixture
of chemical vapors and particlesto which non-smokers are exposed
when in aroom or house with smokers. ETS exposure is associated
with increased risk of lung cancer, heart disease, and childhood
asthma, but great uncertainty remains about which ETS components
are most responsible for adverse hedlth effects. The relative and ab-
solute room air concentrations of individual ETS components are
influenced by smoking frequency, ventilation, and the tendency of
some less volatile gases to stick (sorb) to indoor surfaces. Sorbing
compounds are selectively removed from the air during smoking -
thus reducing exposure - but can later desorb from surfaces, result-
ing in exposure long after active smoking has ceased. Significant
ETS exposure can aso occur if hon-smokers enter a room shortly
after smoking has occurred.

The overall objective of this project is to further characterize
ETS exposure under realistic home conditions. We are pursuing this
goal through a framework of experiments and model development.
The model will track ETS emissions from smoking, remova by
ventilation, and will include a semi-empirical characterization of
sorption and desorption for ETS gases. Sorption rateswill be deter-
mined experimentally for asuite of over 30 gasesin a15 m"3 cham-
ber lined with typical indoor materials such as carpet and wallboard.
The effect of variations in smoking and ventilation rate will also be
determined experimentally using a 50 m”3 chamber constructed and
furnished to smulate atypica home environment. Our work during
thefirst year hasfocused on chamber preparation, analytical method
development, model development, and the execution and analysis
of data for 2 experiments in which a specified number of cigarettes
were smoked each day for 2-3 weeks in a ventilated, ETS-condi-
tioned chamber.

The results of this research should aid toxicologists focus on
the most important disease-causing agentsin ETSand provide guid-
ance for epidemiologists to better assess ETS exposure based on
household smoking and ventilation rates. We also hope to describe
quantitatively how much nonsmokers may reduce their exposure to
ETS through control of ventilation and temporary avoidance of the
room or rooms where smoking occurs.

FO4

Arterial stiffnessisincreased in nonsmoking

femalesexposed to environmental tobacco smoke
Mack, Wendy J.
University of Southern California

Pulse pressure (the difference between systolic and diastolic
pressures) as a measure of arterial stiffnessis associated with an
increased risk of all-cause and coronary mortality. Arterial stiff-
ness is also higher in persons with coronary artery disease com-
pared to persons without coronary artery disease. Although ac-
tive smoking has been shown to acutely increase arteria stiff-
ness, the association between arterial stiffness and exposure to
environmental tobacco smoke (ETS) has not been well studied.

We used baseline data from subjects randomized to the Vita-
min E Atherosclerosis Prevention Study (VEAPS) to evaluate the
associ ation between ETS exposure and arterid stiffnessinasample
of 227 (102 males, 125 females) healthy adult subjects who had
never smoked. We utilized B-mode ultrasonograms of the com-
mon carotid artery to measure arterial diameters over the cardiac
cycle. We then computed Peterson’s el astic modules (Ep) asthe
ratio of pulse pressure to percent diameter change over the car-
diac cycle. Higher values of Ep indicate stiffer arteries. Ep in-
creased with age (r = 0.46). Adjusting for age and gender, Ep was
nonsignificantly higher in personswho lived with asmoker (mean
[SEM] Ep = 189.6 [21.3] kPain exposed vs. 153.8 [10.8] kPain
unexposed, p = 0.15). ETS exposure at work was not related to
Ep. Epwassignificantly higher among personsregularly exposed
to ETS outside of home and work (mean Ep = 184.7 [14.5] kPain
exposed vs. 145.5[12.2] kPain unexposed, p = 0.04). When ana-
lyzed by gender, the relationship with Ep outside of the homewas
found in females (mean Ep = 222.6 [25.3] kPa in exposed vs.
149.1 [19.7] kPain unexposed, p = 0.02) but not males (Ep =
141.9[11.7] kPain exposed vs. 144.5[10.8] kPain unexposed, p
=0.87). Infemales only, Ep increased with number of smokers
living in the home (age-adjusted r = 0.16, p = 0.07) and with
greater average daily hours of exposure to ETS in the home (age-
adjusted r = 0.21, p = 0.02). Because only 6% of the males were
exposed to ETS in the home, the relationship with arterial stiff-
ness could not be evaluated.

Using data from the larger sample of 615 nonsmoking sub-
jects screened for the VEAPS trial, we have previously reported
that exposure to ETSis also associated with greater intima-media
thickness (IMT) of the carotid artery, a measure of subclinical
atherosclerosis. These current dataon arterial stiffnessin women,
a physiological measure related to cardiovascular morbidity and
mortality, are consistent with our previous report. Future work
will attempt to expand to larger samples to be able to more ad-
equately address ETS exposures among males as well as females.
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Alter nativesour cesof ET Sexposur ein infants
Matt, Georg E. and Quintana, P.JE.

San Diego State University

Exposing infants to environmental tobacco smoke (ETS) sig-
nificantly increases their morbidity and mortality risks. In Califor-
nia, approximately 1 in 3 children under age 5 are exposed to sec-
ondhand smoke in the home. During their first year of life, infants
arein close and frequent physical contact with their parents, spend
significant amounts of time in close proximity to floors, carpets, or
blankets, and frequently handle and insert various objects in their
mouth (e.g., toys, pacifier). Thisplacesinfantsat risk of ETS expo-
sure even if no smoking takes place in their presence and even if
they do not receive a smoker’s breast milk.

Thisstudy exploreswhether inhaling contaminated indoor dust
and ingesting tobacco constituents from contaminated objects and
surfaces at home present significant sources ETS exposure in in-
fants. Our study has been designed to explore the amount of ETS
exposure from these sources and the relative contribution of differ-
ent sources to the overall absorption of ETSin infants. To investi-
gate these sources of secondhand smoke exposure, three types of
homeswith infantsunder 1 year old arebeinginvestigated: (1) Homes
of nonsmokers where the infant is not reportedly exposed to sec-
ondhand smoke (No Exposure Group; N=15). (2) Homes of smok-
erswhere no smoking reportedly takes place in the presence of the
infant either a home or outside of the home (Indirect Exposure
Group; N=15). (3) Homes of smokers where smoking reportedly
takes place in the presence of the infant (Direct Exposure Group;
N=15). Dug, air, and surfaces are being examined in these homes
to assessnicotine and cotinine contamination. Urineand hair samples
of infants are being collected to determine secondhand smoke ex-
posure. Behavioral interviewsare being conducted with theinfants
mothersto collect data on smoking histories, smoking and exposure
patterns, and cleaning habits. Major physical characteristics of the
infants homes are also being recorded. We are currently in the pro-
cess of completing data collection. We will present preliminary
data, comparing the contamination of indoor environments and sec-
ondhand smoke exposure of infantsin home with smoking and non-
smoking parents.

This study will provide much-needed data on potentially
important alternative sources of ETS exposure for infants. Itisim-
portant to better understand these sources of exposure becausethey
may pose serious hedlth threats even if no smoking takes place in
the presence of an infant and long after smoking has ended. Find-
ings could have significant implications on measuring, reducing,
and preventing ETS exposure in infants.

FO6
ETSexposuresin theCalifor nia Teacher sStudy Cohort

Reynolds, Peggy
California Department of Health Services

Theprimary objectiveof thisprojectisto evaluatethe baseline charac-
teristics associated with reported historical environmenta tobacco smoke
(ETS) exposure, and to conduct a preliminary assessment of their relaion-
ship to selected short-term chronic disease outcomesin alarge well-defined
cohort of Californiaprofessional school employees. Specificamsare:

1 Tocharacterize both temporal and cohort-specific pat
ternsof historical ETS exposuresinthehome, inthe
workplace and in other settings.

2. Tocharacterizethe correlates of reported ETS exposure.

3. Toconduct apreliminary short-term assessment of the
association between reported historical ETS exposures
and targeted chronic disease outcomes, particularly for
common cancersand acute asthmaevents.

Extensive data on active and passive smoking, as well as information
on potential correlates of exposure, will be derived from a series of surveys
completed by the California Teachers Study cohort. Thefirst questionnaire
(Wavel), which contained basic indicator questions for active and passive
smoking, wasmailedin 1995 to all active and retired female school employ-
ees in California. 133,400 women responded. In 1997, the second
questionnaire(Wave 1) which containsthe more detailed ETS exposure ques-
tions, was sent to al Wave| respondents. We have received approximately
100,000 Wave Il questionnaires. A comparison of the baseline characteris-
ticsof Wave |l respondersto non-responders reveal ed no substantial differ-
ences. While data cleaning is not yet complete, we have run some initial
frequencies on the data. Frequency distributions on the sociodemographic
characteristics and tobacco exposures have been generated. While the co-
hort is primarily non-Hispanic white(86%), there are sufficient numbers of
Native Americans(n=1,284), Asian/Pecific Islanders(n=4,817), blacks
(n=3,513) and Hispanics (n=5,292) to alow for the examination of ETS
exposures in these ethnic/racial groups. Only 5% of the cohort are current
smokers and nearly two-thirds are lifetime non-smokers. Among lifetime
non-smokers, approximately two-thirds have lived with a smoker at some
point in their lives, nearly a half have been exposed in the workplace, and
about athird reported exposures in socia/other settings. A preliminary as-
sessment of the degree of consistency in reported ETS exposures on the
Wavel versus Wave |l surveysindicated good agreement between the two
surveys. For example, over 90% of those who reported having ever lived
with aparent who smoked onthe Wave| survey alsoreportedit ontheWave
Il survey. Ingenera, agreement in responseswas better for reported parental
ETS exposure than adult sources of ETS. Analysesto date primarily have
focused on characterizing the correlates of ETS exposures.

Efforts are currently underway to complete the data editing and reduc-
tion. Oncethisiscomplete, thetemporal and cohort-specific patternsof ETS
exposures will be examined and the correlates of ETS exposures further
explored. To alow for sufficient follow-up time, the outcome analysis as
part of specific aim#3 will not begin until thefinal year of the project.

Understanding the patterns and correl ates of active and passive smok-
ingiscritica in planning targeted public health interventions. Establishing
baseline exposure profiles is necessary to evauate future initiatives to re-
duce ETS exposures.
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Indoor measur ementsof environmental tobaccosmoke
Apte, Michad G.; Gundel, Lara A.; Chang, Gee Minn and

Sextro, Richard G. - Lawrence Berkeley National Laboratory

Environmental tobacco smoke (ETS) - the smoke released from the
burning end of the cigarette - is one of the most common sources of
carcinogensto which the generd publicisexposed. However, littleis
known about the size and extent of potential exposuresto ETS. The
objectiveof thisresearch projectistoimprovethebasisfor estimating
ETS exposures in a variety of indoor environments. The research
utilizes experiments conducted in both laboratory and *real-world
buildingsto: 1) study thetransport of ETSspeciesfromroomtoroom;
2) examine the viability of usng various chemica tracers as tracers
for ETS; and 3) evaluate to what extent re-emission of ETS compo-
nents from indoor surfaces might add to the ETS exposure estimates.

We congtructed a three-room environmental chamber using com-
mon building materids for examining multi-zone transport of ETS
and its tracers in a house. One room (Smulaing a smoker’s living
room) has been conditioned extensively with ETS, while a corridor
and a second room (smulating a child's bedroom) remained smoke-
free. A seriesof 5 replicated experiments was conducted to smulate
the movement of ETS between rooms. Four pairs of experiments
were conducted with different door opening configurations (sealed,
leaky, dightly gar, and wide open) under natural flow conditions.
The fifth pair of experiments was conducted under forced-airflow
conditionswith aleaky door setting between the living room and cor-
ridor.

When the door between the rooms were dightly gar, the particles
dispersed from the smoking room into the other rooms, eventualy
reaching the same concentration throughout. On the other hand, nico-
tine quickly adsorbed on unconditioned chamber surfaces of the cor-
ridor and bedroom, so that nicotine concentrations in these rooms
remained very low, even during smoking episodes. All of the ETS
particletracers: ultraviolet-absorbing particul ate matter (UVPM), fluo-
rescent particulate matter (FPM), and solanesol, characterized thetrans-
port of ETS particlesinto the non-smoking areas much better than did
nicotine. Of the particle tracers, UVPM was found to be the most
sengtive and chemically stable, while solanesol proved to bethe least
stable but most ETS-specific tracer.

In practical terms, these results suggest that, because of nicotine
interactionswith the building materials, ETS exposuresinferred from
nicotine measurements may often be either underestimated or overes-
timated. For example, using nicotine to estimate a child's bedroom
ETS exposure from smoking occurring in the living room may under-
egtimate the child's particle-component of exposure. Furthermore,
nicotine measurements made in the smoker’ s living room during non-
smoking periods may be elevated due to re-emission of nicotine from
surfaces, leading to a possible overestimate of ETS exposures during
time spent in the living room.

Inthethird year of thisTRDRP project weplantoinvestigatethese
issuesin red buildings. The research will focus on: 1) monitoring the
inter-room ET S transport phenomenain typica residences, 2) inves-
tigating the time-dependence of re-emission of nicotine from indoor
surfaces after smoking is no longer alowed in the house; and 3) iden-
tify which tracers are the most appropriate to usein real buildings.

FO8

Quantification of population exposur eto second-
hand smoke

Switzer, Paul, Klepeis, Neil and Ott, Wayne

Sanford University and University of California Lawrence
Berkeley Laboratory

The goa of our research is to develop new methodologies to
measure, understand, and predict the exposure of Cdifornians to
secondhand smoke, with emphasis on exposure at home and in motor
vehicles. To determine the hedlth risks from secondhand smoke, it
is necessary to know the pollutant concentration levels to which
people are exposed and the durations of their exposures. Despite
public health concerns about secondhand smoke, surprisingly few
studies exist that measure the pollutant levels to which people are
exposed in their daily lives from smoking activity.

Secondhand smoke consists of 3,000 toxic pollutants, both gases
and particles. Adults and children traveling in motor vehicles can
be exposed to extremely high pollutant concentrations from smok-
ing due to the small volume of the vehicle passenger compartment.
Similarly, smoking at home can expose children and other residents
to high pollutant concentrations over relatively long time periods.
We have measured pollutant concentrations in motor vehicles,
homes, stores, bars, restaurants, and other locations where Califor-
nians are exposed to secondhand smoke.

To measure secondhand smoke exposure in the home, we are
developing a new instrument package that can operate in the home
unattended, the Continuous Air Monitoring Package (CAMP). The
CAMP is designed to measure automatically the temperature and
humidity and four important indicators of secondhand smoke —
carbon monoxide, particle-bound polycyclicaromatic hydrocarbons,
particle mass concentrations, and particle count density in six size
categories. Our studies show that the CAMP can detect and mea-
sure accurately the pollutants generated by a single cigarette in a
home. We also are devel oping mathematical indoor air quality mod-
elsthat can predict the concentrationsin different compartments of
the home. Our indoor models show that closing doors between the
smoker and other occupants substantially reduces the exposures of
others in the home.

To predict levels of secondhand smoke exposure among the Cdli-
fornia population, we are examining activity patterns from the dia-
ries of 11,800 people, which include their reported secondhand
smoke exposure. We are combining the activity pattern data with
pollutant concentration data that we have collected in the home and
locations outside the hometo produce mathematical models of popu-
lation exposure. These models allow us to anticipate changes in
popul ation exposure resulting from different intervention strategies,
such as reducing smoking in motor vehicles, homes, or bars and
restaurants. Furthermore, using demographic information included
with the activity pattern diaries, our models can assessthe differen-
tia effects of aternative mitigation strategies for different demo-
graphic groups based on sex, age, or race, for example.
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Chronic exposureto sidestream smoke augments
bronchopulmonary C-fiber inputsto nucleus
tractussolitariusand reflex output

Mutoh T, Bonham AB, Joad JP
University of California, Davis

Children chronically exposed to environmenta tobacco smoke
(ETS) have more wheeze, cough and airway narrowing which may
result in part from stimulation of C-fibers. C-fibersare nervefibers
thought to protect thelung frominjury. Wehave previously shown
that exposing young guinea pigs to sidestream smoke enhances the
sengitivity of bronchopulmonary C-fiber endings. To determine
whether thisincreased sensitivity at thelevel of the primary afferent
endings has any physiological relevance to changes in breathing
pattern in response to C-fiber stimulation, we determined whether
the enhanced senditivity was manifest in the brain and ultimately in
breathing pattern.

Guinea pigs were exposed to sidestream smoke (the surrogate
for ETS) or to filtered air for 5 daysiweek for age 1-6 weeks, the
equivalent of human childhood. The guinea pigs were then anes-
thetized and a stimulator of C-fibers, capsaicin, was injected into
the left heart to activate bronchopulmonary C-fibers. We simulta-
neously recorded the impulse activity of neurons at the first central
synapsein the C-fiber pathway inthe nucleustractus solitarius (NTS),
phrenic nerve activity (as an index of breathing output), tracheal
pressure (as aglobal index of airway tone) and arteria blood pres-
sure and heart rate (as cardiovascular indices).

Chronic sidestream smoke exposure markedly increased the
responses of NTSneuronsto C-fiber activation with capsaicin (P=
0.03). Thisexaggerated sensitivity at thefirst central synapseinthe
brain was also accompanied by an exaggerated reflexly-evoked ces-
sation of breathing (P = 0.03). By contrast, sidestream smoke
exposure had not effect on the capsaicin-stimulated increasein tra-
cheal pressure, or decrease in heart rate and blood pressure.

Thesefindings show for thefirst timethat sensitization of lung
sensory afferent fibers by chronic exposure to sidestream smoke is
sustained in the brain and is associated with an augmented reflex
output to change breathing pattern. Thefindingssuggest that chronic
ETS exposure changes respiratory function via a reflex involving
the brain and provides a mechanism to explain some of the respira-
tory symptoms in children who live in the homes of smokers.

G02

Exposur e of neonatal miceto environmental
tobacco smokeenhancestheallergicresponseto
ovalbumin at adulthood

Seymour, Brian W .P. Friebertshauser, Kathy E. ,Coffman,
Robert L. and Gershwin, Laure J.

University of California , Davis and DNAX Research Indtitute

Epidemiological studies have shown that “ second-hand smoke’
isarisk factor for alergic diseases in childhood hedlth. To under-
stand how second-hand smoke may increase these risk factors, we
have used an experimental animal mode! to study the immune re-
sponse after exposure of neonatal mice to environmenta tobacco
smoke (ETS). Newborn BALB/c (‘atopic’) mice were housed in
environmental chambers containing a specidly generated and quan-
tified concentration of ETS. At 6 weeks of age (adulthood) all mice
were given immunogenic doses of ovalbumin (OVA) to induced an
allergic response. This was done by the administration of 10 mg
OVA in 2 mg of duminum hydroxide (OVA/AL) intraperitonedly
followed, 2 weeks later, by a 20 minute exposure to a 1% aero-
solized OVA. We assessed the dll ergic response and found that mice
housed in ETS had enhanced dlergic (IgE, 1gG1) antibodies when
compared to those housed in ambient air. These antibodies were
specific for OVA and not cigarette smoke components conforming
epidemiological studieswhich statethat atopic children from house-
holds exposed to ETS are at a higher risk for alergic sensitization
compared to those from non smoking environment.

The early childhood years have been acknowledged as a period
when exposure to alergens can result in sensitization with conse-
quences of an alergic response. We and others have shown that
primary aerosol exposures of adult mice to OVA over 10 days re-
sults in a TH2-response (chemical mediators that induce alergy)
and | gE-gpecific unrespons veness to subsequent immunogenic chal-
lengeswith OVA. The same aerosol OVA treatment was not able
to induce tolerance when begun in mice 3 days after birth. The
ability of miceto betolerized is acquired only gradualy during the
first 4 weeks after birth. Aerosol OVA exposure beginning 3 days
after birth prevented mice from being tol erized by a second series of
aerosol OV A exposures which began at 6 weeks of age. Insteed, it
primed them for an dlergic response. Thisdataimpliesthat neona-
ta mice up to 3 days of age are at high risk for T cell sensitization
which, can result in alergic responses at adulthood. It dso implies
that therisk of atopy is associated with adelay in the development
of the protective mechanism for inhalation tolerance. Presently, we
are investigating the ability of ETS to further delay the establish-
ment of thetolerance mechanism thereby increasing thetimeinwhich
neonatal mice greater than 3 days old may become primed for dler-
gic responses when exposed to aerosolized OVA.

Thiswork is particularly relevant to increasing our understand-
ing of the increase in dlergy and asthma that has been observed in
recent years in children from urban areas. Preliminary data from
the animal studies suggest that human neonates in homes of smok-
ershave an enhanced risk of dlergic sendtization to dlergens present
in their environment.
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I dentification of a novel Cis-acting regulatory
element critical for the constitutive expression of
theL TC, synthasegenein themonocyte-like cell
line, THP-1

Bigby, Timothy D.; Serio, Kenneth J. and Hodulik, Craig R.
Department of Veterans Affairs Medical Center and Univer-
sty of California, San Diego

This study was undertaken to examine the mol ecular mechanisms
of regulation of constitutive expression of the (leukotriene C)
LTC, synthase gene in the mononuclear phagocytes. This gene
isexpressed in cells of inflammatory origin, such as mononuclear
phagocytes, but is not expressed in cells of epithelial origin.
Previouswork has demonstrated that an Sp1 site (-42 to—37 bp)
was necessary but not sufficient for gene expression. THP-1
cellsweretransiently transfected with plasmid constructs (pGL 3)
containing elements of the 5’ -untranslated region (5'-UTR) and
ligated to a luciferase reporter gene. Analysis of a deletion se-
ries revealed that the first 92 bp of the 5'-UTR contained the
majority of the promoter activity. Fine mapping of the first 92
bp of the 5’ -UTR demonstrated that aregion between —77 to —62
bp was critical for expression in THP-1 cells, as demonstrated
by deletion analysis. Further analysis with this 16 bp region
using EMSA revealed a single gel shifted band that was specific
for cells expressing the gene (THP-1) and was not found in cells
not expressing the gene (HeLa). Additional EMSA studies with
thisregion revealed that 2-3 bp substitutionsresulted in alossin
the THP-1-specific gel shift. Re-analysis of these 16 bp did not
demonstrate a known consensus site for a cis-acting transcrip-
tional element via any available database. Site directed mu-
tagenesis in this region revealed a dramatic loss of cell-specific
activity in promoter-reporter constructs. UV cross-linking stud-
ies revealed a single band suggesting a 30-35 kDa protein bind-
ing to thisregion. These studiesidentify anovel cis-actingtran-
scriptional element responsible for cell specific constitutive ex-
pression of the LTC, synthase gene in the monocyte-like cell
line, THP-1.

G04

M onocytechemokineexpression by airway
epitheliumisenhanced following exposur eto
environmental tobacco smoke

Miller, L.A., Li, C., Pinkerton, K.E. and Hyde, D.M.
University of California, Davis

The role of cigarette smoke as a primary risk factor for chronic in-
flammatory lung disease is well recognized. Although the precise
molecular mechanisms by which chemical congtituents of tobacco
contribute to lung disease are unclear, inflammation is an early prog-

nosticator of airway dysfunction. One consistent observation of the
direct effects of cigarette smoking is a marked increase in number of
alveolar macrophages within the lung. Resident aveolar macroph-
ages likely play a supportive role in maintenance of immunologica

homeostasis under normal conditions. However, a persistent influx
of new monocyte populations in response to cigarette smoking may

promote chronic inflammatory lung disease by exaggerated produc-
tion of oxidants, proteases, and |eukocytechemoattractants. Theover-
al goa of this project is to characterize the cdllular and molecular
biology of monocyte recruitment to the lung in response to tobacco
smoke. Mainstream tobacco smoke presents a significant health haz-
ard to smokers, yet environmental tobacco smoke (ETS), or “ second-
hand smoke” can aso have an impact on the health of nonsmokers.

To determine if ETS may induce a smilar inflammatory response,

we investigated the effect of ETS on expression of monocyte
chemokines by human airway epithdium. ETS was smulated by

extracts collected from aged and diluted Sdestream cigarette smoke
and immediately added to human airway epithelia cdl cultures. Fol-
lowing a 16 hour exposure to ETS extract, conditioned medium (CM)
was collected and RNA was extracted from cdll cultures for analysis
of chemokine expression. MRNA for both RANTES and MIP-1b

increased in responseto ETSextract, whereasM CP-1 mRNA levels
did not appear to change significantly. To address chemokine protein
levelsin CM, monocyte chemotaxis was utilized as a functiona as-
say. Migration of monocytesto CM from ETS extract-exposed cul-
tures was enhanced in a dose-dependent manner, as compared with
CM from unexposed cultures. Treatment of monocyteswith pertussis
toxin significantly inhibited migration to CM from ETS extract-ex-

posed cultures, suggesting that chemokinesplay aroleinthisprocess.

Blocking antibodies against RANTES, MIP-1b, and MCP-1 had a
moderateinhibitory effect on monocytemigration. Blocking antibodies
against MCP-1 gppeared to have the most potent effect on monocyte
migration, suggesting that MCP-1 protein levels were enhanced fol-
lowing ETS exposure. Findly, exposure of airway epithelid cdlsto
acrolein and acetaldehyde (volatile components of ETS) resultedin a
dose-dependent production of factorsthat promote monocyte migra-
tion. Cumulatively, these data indicate that exposure of airway epi-
theliumto ET Sresultsin upregulation of monocyte chemokinemRNA
expression, but MCP-1 appears to have the most significant rolein
monocyte chemotaxis. These preliminary findings suggest aputative
mechanism by which persistent exposureto ETS canresultininflam-
mation within airways. A clear understanding of the basic mecha-
nisms by which monocytes traffic within the lung is imperative for
the development of therapeutic modalities which specifically target

the immunol ogic response to tobacco smoke.
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M odulation of neutrophil activation by cigar ette
smoke

Nguyen, Hung; Reznick, Abraham; Cross, Carroll and
van der Vliet, Albert - University of California, Davis

Cigarette anoking is a risk factor for repiratory and cardiovascular
diseases, but its contributing actionsareincompletdy understood. Cigareite
gmokers commonly have higher levds of inflammatory cdls and the mul-
tiple oxidants and nitrogen oxides presant within digareite smoke (CS) are
expected to interact with inflammetory components to generate novel oxi-
dizing intermediates that induce and/or aggravate lung injury. Conversdy,
modulation of inflammatory processesby CSmight underlieenhanced sus-
ceptibility tocertainrespiratory tractinfections.

In past research, we have discovered that the neutrophil enzyme
myeloperoxidase (MPO) is cgpable of converting the nitric oxide-metabo-
lite nitrite (NOZ2-) to reective nitrogen intermediates that can induce cherac-
terigic biomolecular modificationssuch asnitrotyrosine. AsCSisabundant
in nitric oxide and agueous CS extradts contain high levds of NO2-, we
anticipated that exposure to CS, in combination with the presence of acti-
vated inflammetory/immunecdllsthat contain M PO or rdlated peroxidases,
could result in the formetion of such nitrating intermediiates thereby result-
ing in unique modifications of criticd lung condtituents. To address this
isue, weexposadisolated humean neutrophil sto gas-phase CSand andyzed
the production of nitrating and chlorinating oxidants following neutrophil
stimulation, by trapping with thearomatic substrate hydroxyphenylacetate
(HPA). We ohsarved thet CS is able to induce oxidation and nitration of
HPA, but nat chlorination. In contragt, simulation of neutrophilswith the
phorbol ester PMA causad oxidation and chlorination of this subdirate, but
no nitration. Stimulation of neutrophilsin the presence of CS caused dra
matically less oxidation and chlorinaion of HPA, indicating thet one or
more componentswithin CS prevented activation of the NADPH oxidase
or inhibited the activity of myeoperoxidase (MPO). Thelatter possibility
was exduded based on unchanged peroxidase adtivity or undtered MPO-
dependent oxidation and chlorination of HPA upon addition of H202. The
gpparent inactivation of NADPH oxidesewasfoundto coincidewith deple-
tion of cdlular GSH, uggesting modification of critical cyseine resduesin
oneor moreof theNADPH oxidase components. In support of thisnotion,
GSH depletion and inhibition of NADPH oxidage activation was dso ob-
served dter neutrophil exposureto theab-unsaturated ddehyde acrolein, a
levels comparable to those presant in CS. Additiondly, protein adducts of
acrdlein or Smilar ddehydes could be detected after neutrophil exposureto
dther CSor acrolein. One of the cytasolic NADPH oxidase components,
p47phox, contains cysieine resdues that gppeear to be criticd for assambly
and activation of NADPH oxidase. Immunopredi pitation experimentsdam-
ongrated the presence of carbonyl adductswithin p47phox, suggesting ad-
dition of acrolein or rdlated ddehydesto thisprotein, upon exposure of neu
trophilsto CSor to acrolein. We propose that such covdent modification of
p47phox may be (in part) respongblefor the observed inhibition of respira:
tory burst activation.

Insummary, our resultsdemongtrate that CS componentsare capable
of negatively affectingtherespiratory burstinneutrophils whichisariticd in
hogt defenseagaing many lung pathogens. Despiteincreasad locd numbers
of neutrophils, diminished neutrophil activity in smokersor in subjects ex-
posad to environmental tobacco smokemay afect inflammetory/infectious
conditions, and therely contribute to CS-rdlated diseese.

G06

Syner gistic effect of environmental tobacco
smokeon ozone-induced lunginjury

Yu, Mang; Witschi, Hanspeter and Pinkerton. Kent E.
University of California, Davis

To determine the effects of environmental tobacco smoke (ETS)
on the sensitivity of thelung to ozone, strain A/Jand B6C3F1 mice
were exposed to (1) filtered air, (2) ETS, (3) ozone, or (4) ETS
followed by ozone (n= 6/ group). Exposureto ETSwasat atotal
particulate concentration of 30 mg/m3, 6 hours/day for 3 days; ex-
posure to ozone was at 0.5ppm for 24 hours. Bromodeoxyuridine
(BrdU) immunolabeling wasused to identify proliferating cells. The
percentage of BrdU labeled cells within the centriacinar regions of
the lungs was found to be significantly elevated in both strains of
mice following exposure to ozone (2 to 2.5-fold above control) and
further augmented in mice exposed to ETS followed by ozone (3 to
3.5-fold above contral). These differences in cell labeling between
ozone alone and ETS plus ozone clearly demonstrated that prior
exposure to ETS significantly increased cell turnover rates follow-
ing exposure to ozone. In contrast, exposure only to ETS did not
change BrdU labeling compared with filtered air control mice. We
conclude that ETS exposure enhances the sengitivity of animalsto
ozone-induced injury in a synergistic manner.
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GO7

Effectsof environmental tobacco smoke (ETS) on
perinatal lung development in non-human pri-
mates

Pinkerton, Kent E.; Joad, JesseP.; Y u, Mang; Chang, Aimin;
Zhou, Yamei; Tarantal, AliceF.; Buckpitt, Alan R.
University of California, Davis

Exposure to ETS during early childhood development may have
important conseguences on the respiratory system. These effects
include enhanced respiratory infection, decrements in lung func-
tion, and increased incidence and severity of ashma. The current
work examined the effects of exposure to ETS during perinatd de-
velopment in non-human primates. An exposure system was de-
signed and constructed for the exposure of timed pregnant monkeys
to aged and diluted sidestream smoke as a surrogate to ETS. Mon-
keys were exposed to ETS with the following characterigtics: total
suspended particulate (TSP); 1.02 + 0.11 mg/m?, nicotine; 190 +
75my/m? and carbon monoxide; 5.3 + 0.7 ppm for six hours a day,
fivedaysaweek, from 100 daysgestational age(DGA) to 2.5 months
postnatal age (PNA). Sonographic measurement of the fetuses
(growth, hemodynamics) prior to exposureand at 120 and 150 DGA
revealed normal growth and development of all animals assessed (n
= 4 controls and 4 ETS). The time of birth was in the expected
range of 165 + 10 DGA with the exception of one dam exposed to
ETS, which prematurely delivered at 139 DGA. At 2.5 months
PNA, infant monkeys were deeply anesthetized and the lungs were
prepared for examination. Exposure to ETS did not dter the num-
ber of cells recovered from lavage of a single lung lobe, but was
associated with asignificant shift to increase the proportion of mono-
cytes and pre-macrophages (16.4 + 3.2%IinETSvs. 7.0+ 3.1%in
controls). The volume of each lobe of the left lung was measured
and demonstrated no significant differences between the control and
ETS groups. Striking increases in micrsosomal cytochrome
P4501A1 isozyme activity, measured with ethoxyresorufin as the
substrate, were observed in al airway subcompartments of animals
exposed to ETS compared to filtered air controls. In the paren-
chyma, a 175-fold increase in activity was measured in microsomes
prepared from ETS (1618 pmol/min/mg) compared to filtered air
controls (9 pmol/min/mg). The proximal, mid-level and respiratory
airways were aso induced, but to a lesser degree than observed in
the parenchyma; the increases varied from 17- to 90-fold over con-
trol. In comparison, our previous experiments with rats exposed to
an identical concentration of ETS demonstrated an increase in
P4501A1 activity of only 2-fold above control value. We conclude
that exposure to ETS during perinatal lung development under con-
ditions relevant to actual human exposures (1) does not affect fetal
growth, (2) is associated with a significant shift in cells of the im-
mune system to amore immature form and (3) significantly eevates
pulmonary metabolic function for cytochrome P4501A1 in a site-
specific manner in the neonate. These findings suggest that ETS
exposure during the perinatal period of lung development signifi-
cantly affects the lungs of non-human primate infants.

G083

Aged and diluted sidestream cigarette smoke
(ADSS) inhibitsbronchiolar epithelial repair in the

adult mouse
Van Winkle, Laura S; Evans, Michad J, Brown, Collete
D; Ocampo, Eugenio T; Gunderson, Andrew D; Shimizu,

Judy A; Pinkerton Kent E and Plopper, Charles G
University of California, Davis

Environmental tobacco smoke is asubstantia public hedth hazard
because of the large number of people who areinvoluntarily exposed.
Aged and diluted sidestream smoke (ADSS) is a chemicaly charac-
terized smoke that is used in experiments as a surrogete for environ-
mental tobacco smoke. Our hypothesisisthat exposure of nonsmok-
ers to environmenta tobacco smoke compromises the ability of the
lung to repair when challenged with a second injurious agent. Weare
using aninjury and repair model that we have defined (naphthalenein
themouse) to determinethe effect of both prior and continuous ADSS
exposure on injury and repair responsesin the lung. The bronchiolar
injury/repair response to naphthalene (NA) in mice includes a well-
defined epithelid injury that repairswithin 14-21 days. Inour current
study, wetested whether prior exposure and/or co-exposureto ADSS
would alter the repair response of the airway epithelium. Adult mice
were exposed to ether filtered air (FA) or ADSS (TS) before and/or
after injection with either vehicle (corn ail) or NA and the lungswere
examined 1 and 14 days after injury:

FA+CO+FA: filtered air 5days cornail, continueinfiltered air
TS+CO+TS sroke5days cornail, continueinsmoke
FA+NA+FA: filteredair 5days 200ng/kg NA, continueinfiltered air
TS+NA+TS sToke5days, 200mg/kgNA, continueinsmoke
TS+NA+FA: sroke5days, 200mgkg NA, cortinueinfiltered air

Sections of lung, trachea and lobar bronchus were examined using
high resolution histopathology to establish the extent of injury. The
extent of Claracell injury did not vary between groups. The major
changeswere confined to termina bronchioles. Injured terminal bron-
chioleswereexamined using high resol ution histopathol ogy/morphom-
etry, immunohistochemistry for Claracell differentiation markersand
scanning e ectron microscopy. FA+CO+FA and TS+CO+TSarway
epithelium was similar to untreated controls a all timepoints. As
expected, the epithelium in the NA treated groups contained many
injured Clara cdlls and squamated ciliated cdlls within termind bron-
chioles during the acute injury phase. Repair in the FA+NA+FA
group (including redifferentiation of epithelia cellsand restoration of
epithelia thickness) was nearly complete 14 days after injury. In
contrast, the TSHNA+TS and TS+NA+FA groups contained only
minima epithelid repair in termind bronchioles; a 14 days many
terminal bronchioles contained abundant squamated undifferentiated
epithelium. We conclude that even ADSS exposure that occurs only
prior to injury delaysrepair. Future directions of this work include
evauaing ADSS exposure during lung development on the injury
and repair responses. The potentia impact of our current findingsare
that exposure to environmental tobacco smoke that precedes expo-
sure to a second toxic agent (many of which are present in our daily
environment as other forms of air pollution) results in inhibition of
bronchiolar epithelial repair. This hasimplications for human expo-
sures to environmental tobacco smoke that occur dong with expo-
suresto other pollutants.
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How does smoke activate mucin transcription
inlung cells?

Basbaum, Carol B.

University of California, San Francisco

This project is aimed at understanding how tobacco smoke
stimulates mucin production in lung epithelial cells. We observed
that by incubating cell culture fluid with cigarette smoke, some of
the smoke particlesbecomedissolved inthefluid. Whenwe apply
the smoke-containing fluid to lung cells, the cells respond by pro-
ducing mucin, the major component of mucus. This is an experi-
mental model of the phenomenon in which human lung cells make
mucus in response to smoke leading to sputum production and
lung congestion.

We found that the stimulation of mucin by smoke is con-
trolled at thelevel of mucin DNA transcriptionto RNA. Wecloned
the regulatory region of the mucin gene to permit identification of
the precise fragments needed for the smoke induction of mucin.
We have identified the fragment to within 200 nuclectides and are
working to further specify the control site within these 200 nucle-
otides. Simultaneously we are trying to determine how the nucle-
otides control transcription. Inevitably the mechanism will require
specific DNA-binding proteins. We havetentatively identified these
proteins asjun-fos and NFkB.

At the sametime we are analyzing the smoke-mucin response
at the gene (DNA) level, we are trying to determine the series of
biochemical events triggered by smoke at the lung cell surface.
These events, largely mediated by enzymes, carry the information
to the DNA and proteinsin the lung cell nucleus to stimulate mu-
cin production. Weknow that one of the earliest molecular events
following smoke exposure is activation of the cell surface receptor
called EGFR. This receptor has been studied previoudly for its
role in causing cell growth in response to a hormone called EGF.
We and others find that this receptor can play roles in the cell
other than mediating thehormoneresponse. One of our most press-
ing questions is how does activation of the receptor differ when
stimulated by hormone vs by smoke. Because of the role of the
receptor in cell growth, the discovery that it is activated by smoke
may aso lead to better understanding of how smoke causes lung
cancer. Inrelated experiments, we are fractionating smoke to iden-
tify the molecular component responsible for stimulating mucin
production in lung cdlls.

G10

I ncreased geneexpression in tobacco smoke
exposed airway epithelial cell cultures
Yoneda, Ken Y; Chmiel, Kenneth; Wu, Reen
University of California, Davis

Theobjectiveof thisproject istoidentify and characterizegenes
in respiratory epithelial cells of the trachea and conducting airways
of the lung that are affected by tobacco smoke. Theinitial phase of
this study involves the identification of such genesin cell cultures
utilizing thetechnology known asacDNA micro-array system. The
second phase will involve the characterization of these genes and
thefinal phase will involve the study of these genesin the airways
of tobacco smoke exposed humans. The identification and charac-
terization of genesthat are responsiveto tobacco smokein conduct-
ing airway epithelium will increase our understanding of the early
effects of tobacco smoke. It ishoped that thisinformation will lead
to a better understanding and treatment of tobacco related lung dis-
€ases.

We utilized a calorimetric cDNA micro-array system to screen
for changesin tobacco smoke induced gene expression. 9,600 genes
were obtained from partially sequenced EST clones and were spot-
ted on a nylon membrane approximately two by three centimeters
in size. Primary conducting airway epithdlia cell cultures were ex-
posed to whole tobacco smoke for 12 hours. Smoke and non smoke
exposed control cells were harvested for RNA. We then purified
mRNA from total RNA and used reverse transcriptase labeling to
tag the mRNA sampleswith two different color reaction labels, bi-
otin and digoxigenin. The mRNA levels of ten cloneswereincreased
above a predetermined threshold by the tobacco smoke exposure.
One cloneis a partially sequenced but uncharacterized gene, three
were replicates of DNAJ protein (heat-shock protein 40) and six
were known genes. None of the genes have been previousy de-
scribed to be induced by tobacco smoke in airway epithelium.

The response of agroup of heat-shock protein (HSP) genesto
tobacco smoke was then investigated. Northern blot of awhole to-
bacco smoke exposure time course confirmed that the HSP-40, HSP-
70 and HSP-90 apha gene message increased optimaly at 10-15
hours. Confirmation of the remaining genes is pending.

Using a cDNA micro-array system we screened 9,600 gene
clones. We believe we have identified a group of genes whose ex-
pression isincreased by tobacco smoke exposure of conducting air-
way epithelium. In addition to the HSP genes, we plan to confirm
the remaining genes, characterize the nature of their regulation and
confirm an increase in the expression of their corresponding pro-
teins. We hope to confirm the increase in gene expression in vivo
using arat model and on endobronchia biopsies obtained from hu-
man volunteers. Also of interest are the genes whose expression
was decreased by tobacco smoke exposure. Completion of theabove
experiments should add greatly to our understanding of genes that
are affected in tobacco related lung diseases.
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Induction of CYP1A1 by environmental tobacco
smokeoccur sin theairway epithdium in thepostna-
tal period and increaseswith dur ation of exposure
Royce, Fred H., Daftari, Pratibha; Nguyen, Vinh; Pegke,
Janice L.; Pinkerton, Kent E. - University of Cdlifornia at Davis

Previoudly we reported that exposure of the developing rat lung
to aged and diluted sidestream smoke (ADSS), a surrogate for envi-
ronmental tobacco smoke, induced the cytochrome P450
monooxygenase CYP1A1 early in the postnatal period in rat lung.
Substances contained in ADSS are known to induce CY P1A1 tran-
scriptionally through binding of the aryl hydrolase receptor (AhR).
We found that exposure of timed pregnant rats and their pups to
ADSS (1 mg/m?) induced CYP1A1 mRNA by over 100-fold at
postnatal day (PND) 7 and with ongoing exposure CY PLA1 mRNA
was similarly induced at PND 19, but exposure in utero did not
induce CYP1A1 mRNA. Previoudly, it has been shown that
CYP1A1 activity is not induced at PND 7 but is significantly in-
duced (1.5-fold) at PND 14. To understand the difference between
MRNA induction and CY P1A1 activity, immunostaining was per-
formed. Only occasional cells were found to contain immunoreac-
tive CYP1ALl at PND 7, while at PND 19 nearly one half of
nonciliated respiratory epithelia cells were positive. To identify
whether the low levels of CYP1A1 induction in the airway epithe-
lium were related to an immature cellular response, we adminis-
tered 3-naphthoflavone (BNF), an AhR agonist known to induce
CYP1A1. Weinjected timed pregnant ratswith INF (80 mg/kg) 28
and 4 hours prior to examination for the presence of immunoreac-
tive CYP1A1 at 15 and 21 days gestation and at PND 1. We dso
injected rats at days 1, 2 and 12 of life and sampled 24 hours | ater.
In the prenatal period, we found that CY P1A1 was highly induced
in the vascular endothelium and was aso induced in the airway
epithelium on gestational day 21. In the postnatal period, immu-
noreactive CYP1A1 was identified in airway epithelial cells and
remained abundant in the vascular endothelium. Recognizing that
CYP1A1 mRNA is inducible by ADSS at seven days and that
immunostaining shows little protein, we concluded that induction
of CYP1AL1 in the airway epithelium by inhalation of ADSS may
be related to the dose of AhR ligand delivered. The focus of the
vascular endothelium before birth followed by increased expres-
sion in the airway epithelium around the time of birth may beim-
portant for predicting CY P1A1 mediated toxicity. Itisknownthat
over expression of CYP1A1 in the neonatal period is associated
with pulmonary edema - a process mediated by the vascular endot-
helium. Over expression of CYP1A1 may also increase suscepti-
bility of the lung to other oxidants. Preliminary evidence in our
laboratory suggests that mice pre exposed to ADSS have increased
sensitivity to ozone, as evidenced by increased bromodeoxyuridine
uptake in the airway epithelium. We are currently testing whether
sequential exposure of the rat lung to ADSS and ozone worsens
injury and we will test the hypothesis that thisinjury is mediated
through induction of cytochrome P450 monooxygenase. Under-
standing the effect of co exposure to ETS and other common air
pollutants such as ozone is important for understanding the devel-
opment of chronic pulmonary diseases such as asthma

G12

Thephysical originsof low surfacetensions
Zasadzinski, Joseph A.; Lee, Ka Yeg Lipp, Mike; von
Nahmen, Anja; Ding, Jungi and Warriner, Heidi

University of California, SantaBarbara

The minimum surface tension and respreadabiility of a surfactant
monolayer islimited by atwoto threedimensiond instability called col-
lapse. Liquid-condensed or solid phasemonolayerscollgpseviafracture
followed by lossof materid. Liquid-expanded monolayerscollapseby
solubilizationintothesubphase. Monolayersthat retain acontinuousLE
phase network surrounding idands of LC or S phase collgpse at lower
surface tensons viaalocdized, large amplitude buckling. The buckled
regions coexist with the flat monolayer, remain attached to theinterface
and are reversibly reincorporated into the monolayer upon expansion.
Even minor smoking induced damage to components of surfactant can
lead to Sgnificant changesin surfactant function.

The areaavailable to the monolayer can be decreased by imposing
anexternd surfacepressure, p, whichlowersthenormal air-water surface
tenson. Asthemonolayer iscompressedintotheliquid-expanded (LE)
phase, the hydrophobic parts of the molecules comeinto contact with
eech other and lift from thewater surface, but remainlargely disordered.
Further compression leadsto afirst order transgition to the “liquid-con-
densed” (L C) phase, marked by aplateauin theisotherm corresponding
to LE and LC coexigtence. Inthe LC phase, the molecules exhibit long
rangeorder, arelesscompressbleand lessfluid thaninthe LE phase. A
kink intheisotherm at higher compressonsmarksthetransformationtoa
better ordered “solid” (S) phase, in which the area per molecule corre-
spondsto the packing of three dimensiona crystals of the amphiphile.
Aboveacritica temperaturethat depends on the subphase, many phos-
pholipidsexhibit only the L E phase; the better ordered L C and Sphases
areabsent.

Eventudly, themolecular area (or surface pressure) reechesalimit-
ing va uebeyond whichthemonolayer cannot becompressad further. At
thesehigh surface pressures, aflat monolayer issimilar mechanicdly toa
plate under compression; asthe pressureisincreased past the limiting
vdue, theplate can (1) fractureand bregk, (2) buckle, or (3) losemateria
(and henceinterfacial ares) depending on thedastic and solubility prop-
ertiesof themonolayer.. Thesurface pressureat collgpse, pe, determines
theminimum surfacetensonfor agiven monolayer; thecollapsemecha
nism determinesthereversibility; i.e. what fraction of the monolayer re-
mainsa theinterfaceand how well themonolayer respreadsto cover the
interfaceas pisdecreasad. Ingenerd, fluid LE monolayers, suchasthose
formed by phospholipids abovetheir critica temperatures, collgpse a
relatively low pg viathe gection of materiad to the subphese. More or-
dered and rigid LC or S phase monolayerscollapse at higher pe, usually
by fracturing, followed by lossof portionsof themonolayer inthesubphase
or formation of multilayered crystaline aggregatesa thear Sdecf inter-
face. Collapseviafracture or solubilizationisirreversible; the collapsed
phasemateria doesnot reincorporateinto the monol ayer aspisdecreased.

A combination of isotherms, optical fluorescence microscopy, and
atomicforcemicroscopy (AFM) measurementsshow that monolayers
withacontinuousL E phase separating idandsof LC or Sphasea pecan
undergo a nove large amplitude buckling into the aqueous subphase.
Thefolded regionscoexist withtheflat monolayer - further compression
changesthefraction of materid inthefoldsrdativeto theflat monolayer
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at congtant p, indicativeof afirst order phasetransition. Themorphol-
ogy of acontinuousnetwork of fluid L E phaseseparating L C phasedo-
mainsdtersthedadticity of themonolayer, which dlowsthemonolayer
to bend rather than bresk. Thefoldsremain attached tothemonolayer at
theinterface and arereincorporated into the monolayer upon expansion
withlittlelossof materid. Thisbuckling transition can bereedily induced
inavariety of snglecomponent and mixed phospholipid monolayersby
theaddition of the SP-B and SP-C proteinsfoundinlung surfactant (L S).
Each of thecomponentsof nativelung surfactant act to producethe proper
morphology and phase behavior necessary for reversible collgpse and
respreading. DPPC when mixedwith PA, formsthesolid phaseidands,
andtheproteinsand PG’ sform thefluid phase network. Wehaveadso
foundthat Survanta, aclinically used extract of cow lung surfactant, does
not havethisphasebehavior unlesssupplemented by additiona proteins.
This added protein makes the Survanta perform significantly better in
laboratory animds.

G13

Deposition, binding, and intracellular processing
of cationiclipoplex in themouselung

Uyechi, Lisa; Barron, Lee; Szoka, Jr., Francis C.
University of California, San Francisco

Intratrachedl indtillation (i.t.) and intravenous (i.v.) administration of
cationic lipoplexes promote genetransfer in thelungs of mice. Our ob-
jectives are to characterize lipoplex ddivery and to ducidate the gene
transfer mechanismsof thecationiclipoplex.

1,2 Dioleoyl-3-trimethylammonium propaneand cholesteral liposomes
areformulatedwith DNA at anet positivecharge. Tovisudizethedistri-
bution, intracellular processing and expression of lipoplex, we usefluo-
rescent tagsand reporter genes. Mice aredosed with 30 ug of DNA by
atherthei.t. ori.v. route, and & varioustime pointsthe micewere sacri-
ficed and thelungsfixed, insitu. Thelungswereinflated with low melt-
ing point agarose, sectioned and examined by laser scanning confoca
microsocopy. Geneexpresson levelsaredso determined usngaluciferase
reporter protein, and distribution of lipoplex is determined with radio-
isotopelabel sonthelipoplex components.

|.T. adminigtration resultsin regional deposition of fluorescently la-
beled lipoplex, primarily around the bronchiolesbut dsointhe alveolar
sacs. Thelipidshaveaprolonged persistence, upto44 hoursinthelung.
Expression of agene encoding agreen fluorescent protein (GFP) arises
within 24 hours, issparsely |ocated throughout thetissue, and suggests
that both Typel and Typell pneumocytesaretransfected. Simultaneous
ddlivery of fluorescent oligonuclectide, withinthesamelipoplex asplas-
mid DNA, revealsthat amuch greater population of cellsareaccessible
to fluorescent oligo than expressthe gene (green fluorescent protein).

Incontragt, i.v. adminigtration of lipoplex givesbroader, dthough not
completely homogenous, didtribution, generdly within the capillaries of
thedveolus. Cdlsexpressng GFParesparsdly didtributed. Pretrestment
with heparinase (i.v.) Sgnificantly reduces gene expression but has no
effect on the distribution of radio-labeled lipoplex to the lung at early
time points. These data confirm that heparin-like binding stesarein-
volved, but suggest that intracellular processing isacritical stepin cat-
ionic lipoplex genetransfer inthelung.

Thiswork issupported by the CdiforniaStatewide Tobacco Reseerch
and Development Program, UC Office of the President - Research and
Deve opment Program, the CF Foundation, and NIH DK46052.

Gl4

| GF-I administration preventscorticosteroid-
induced diaphragm atr ophy in emphysematous
hamsters

Fournier, Mario and Lewis, Michad 1.

Cedars-Snai Medical Center, Los Angeles, CA.

Petients suffering from emphysema (EMP)/chronic obstruc-
tive pulmonary disease (COPD) have decreased respiratory muscle
function due to an impaired mechanica efficiency of the digphragm
secondary to dynamic lung hyperinflation. Furthermore, COPD
patients are often treated with corticosteroids (anti-inflammatory
drug). A maor side effect of corticosteroid trestment is skeletal
muscleatrophy (i.e., muscle wasting) which resultsin further wesk-
ness of the respiratory muscles. The exact mechanisms by which
muscle atrophy takes place are not completely known, but involve
both adecreasein therate of protein synthesisand anincreaseinthe
rate of protein degradation (proteolysis). Theaim of thisstudy was
to evaluate whether insulin-like growth factor-1 (IGF-1) could at-
tenuate or prevent diaphragm fiber atrophy during corticosteroid
administration to EMP hamsters.

Nine to 10 months after induction of EMP the animals were
divided into 3 groups. 1) EMP only; 2) EMP + triamcinolone
(dose: 0.4 mg/kg/day); and 3) EMP + triamcinolone + |GF-1 (IGF-
| dose: 600 ng/day by constant infusion). Drugs were provided
over 4weeks. Diaphragm fiberstypeswere determined histochemi-
caly and fiber cross-sectional aress(i.e., fiber size) determined with
a calibrated computer-based image analysis system. The intensity
of IGF-I staining (immunoreactivity) within single fibers was mea-
sured by microdensitometry. Lung volumesof EMPwereincreased
(180 to 200%) compared to controls. Despite similar initial body
weights, those of EMP + triamcinolone progressively decreased (-
15%) during the study, while those of EMP and EMP + triamcino-
lone+ IGF-I remained stable. Food intake was reduced to the same
extent in both triamcinolone groups compared to EMP. Hypogly-
cemia (i.e., low serum glucose) was not observed with IGF-I infu-
sion. Diaphragm weight was reduced with triamcinolone, but pre-
served with IGF-1 administration. Diaphragm fibers proportions
were similar among the groups. The cross-sectiona areas of types
I, llaand lIx fibers were reduced (20 to 31%) with triamcinolone
administration. By contrast, the concomitant provision of IGF-I
prevented atrophy of al fiber types. Thelevelsof IGF-I immunore-
activity of single fiberswere similar across the groups but tended to
be lower in animds receiving IGF-I.

We conclude that: 1) IGF-I infusion prevented diaphragm fi-
ber atrophy induced by triamcinolone; and 2) that this effect was
mediated in large part by the hormond (i.e., circulaing) influences
of the administered IGF-I and not by enhanced local intramuscular
IGF-I expression, as the latter was found to be reduced. These re-
sults may have important clinical implications aimed at preserving
respiratory muscle strength in patients with COPD receiving large
doses of corticosteroids during acute exacerbations or those requir-
ing maintenance steroid therapy.
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Therapiesfor muscledysfunction in obstructive
lung disease

Casaburi, Richard

Harbor-UCLA Research and Education Institute

Thisproject aimstoimprovetheeffectivenessof medical treat-
ment for people with lung disease produced by cigarette smoking.
Chronic obstructive pulmonary disease (COPD) is a disorder af-
fecting approximately 14 million peoplein the United States. Itisa
disabling disorder and inability to exercise is usually the foremost
problem. It is becoming clear that these patients suffer not only
from poorly functioning lungs but from poorly functioning muscles
aswell. Wearefocusing on strategiesthat will improvethemuscle's
ability to tolerate exercise. Two specific strategies are being ex-
plored. First,in menthe naturaly occurring hormone, testosterone,
isimportant in maintaining muscle mass. We have shown that men
with COPD have low levels of this hormone. We are determining
whether administering testosterone to COPD patients will increase
muscle mass (and exercise tolerance) as we have demongtrated in
healthy men. Second, we have observed that COPD patients usu-
aly arevery sedentary; we are determining whether avigorous pro-
gram of strength training will improve exercise tolerance and muscle
function.

Wearerandomizing 48 men with COPD to one of four groups
that are receiving: no exercise training and placebo, exercise train-
ing (for one hour a day, three times a week) and placebo, no exer-
cise training and testosterone (100 mg per week), or both exercise
training and testosterone. A number of outcome measures are be-
ing assessed before and after the 10 week study period: 1) regional
lean and fat body mass by DEXA scan and also by deuterium water
and sodium bromide dilution, 2) muscle strength by the 1-repetition
maximum method, force-EM G analysisand functional performance
of severa tasks, 3) exercise endurance by cardiopulmonary exer-
cise testing, 4) qudity of life by general and disease-specific mea-
sures, 5) respiratory muscle strength, 6) pulmonary function test-
ing, 7) cardiac mass and contractility at rest and during exercise by
electron beam computed tomography, 8) sleep quality and, 9) afull
battery of hormona measurements. Further, a second TRDRP-
funded project is allowing us to determine changes in muscle struc-
ture and biochemistry from muscle samples obtained by needle bi-
opsy. Toinsuresafety, blood counts, plasmalipids, PSA levelsand
periodic prostate examinations are being monitored by an unblinded
investigator.

Todate, 17 subjectshave completed thisprotocol and 10 sub-
jectsare currently enrolled. The study interventions and the proce-
dures necessary to evaluate the outcome measures have been well
tolerated. Asthe study remains blinded, no results are available at
thistime.

Programs of pulmonary rehabilitation are already in place to
help patientswith COPD. Thisstudy should bedirectly applicable
to these programsand help to decreasethe suffering of patientswith
this smoking-related disease.

G16

Comparison of staple LVRSwith a combined
staple/laser LVRStechniquein an animal
emphysemamodel

Brenner, Matthew; Ha HP, O’ Connor, S; Serna, D;
Powell, L; Burney, T; Frayne, J Jdd, R; Chen, J; Jones, B;
DiMartino, L; Kennedy, T

University of California, Irvine

Staple lung volumereduction surgical procedures (LVRS) have
been shown to improve lung function in emphysema patients to a
greater degree than laser reduction procedures. However, studies
have not addressed whether adjunctive laser trestment in addition
to staple LVRS improves response over staple procedures alone.
The purpose of thisstudy wasto compare staple LV RS outcomesto
combined staple/laser LVRS in an anima emphysema model.

For thisstudy, emphysemawasinduced in seventy-seven New
Zealand white rabbits by aerosolizing porcine elastase through an
endotracheal tube. Elastase causes emphysema by destroying a-
veolar walls, which serves as gas exchange surfaces, provide lung
eladtic recoil necessary for exhalation, and add structural tractional
support for the bronchioles. After sustaining emphysema, the ani-
mals were divided into two surgery groups. staple and combined
staplewith laser treatment. All animalsunderwent pulmonary func-
tion testing (lung volumes, static respiratory system compliance,
lung diffusing capacity, and forced expiratory airway flow) before
induction of emphysema, pre-operatively (after emphysemadevel -
opment), and post-operatively (following surgical treatment).

Increased lung compliance, is a primary negative physiologi-
cal result of emphysemaduetolossof alveolar walls. Resultsshow
that the combined staple/laser group exhibited 35% greater improve-
mentsin lung compliancefollowing surgery compared with the staple
only group (p<0.05). Furthermore, the combined staple/laser tech-
nique appeared to have alarger impact at lower lung resection vol-
umes than at higher resection volumes. However, there was higher
morbidity and mortality in the combined staple/laser treated ani-
mals. Future investigations will focus on determining the role of
adjunctive laser treatment of specific subgroups of patients under-
going staple LVRS. The effects of LVRS in conjunction with laser
treatment could possibly lead to improved symptomatic and objec-
tive outcomesin emphysema patients. Economically, improvement
in LVRS techniques may decrease high costs of ongoing medical
treatment and care of emphysema patients.

CTRDRP#6RT-0158
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Fertility, smoking and early mammalian deveopment
Médkonian G.; Rivdes K.; Martins-Green M.; and Talbot, P.
University of California, Riverside

We have previoudy reported that the structure of the oviduct and
the abundance of the vasculature in corpora Iutea of femaes are -
fected by inhaation of mainstream and sidestream cigarette smoke
(Reprod Toxicol 9:513, 1995). Subsequent studies have shown thet
smoke solutions dter ciliary beat frequency and oocyte pickup rate of
oviductsand a o disrupt angiogenes swhen assayed using chick chorio-
dlantoic membranes (CAMs). Inthisstudy, we haveisolated the com-
ponentsin smoke solutionsthat producethese effects. Initialy 12 polar
and nonpolar Bond Elut solid phase extraction cartridges were screened
for their ability to retain components that produce toxic effects on the
oviduct. Based on datafromthisinitia screen, asubseguent screenwas
done using comhinations of two cartridges. The first cartridge was ex-
pected toretain non-toxic componentshut al ow toxicantsto passthrough
while the second cartridge was expected to retain toxicants. The toxic
components were then duted off the second cartridges with methanol
and fractionated using HPL C. Because effectson the CAM were espe-
cidly pronounced when sidestream gas phase smoke was tested, our
initid isolations have been done from solutions containing the water
soluble components in sidestream gas phase smoke. The euant from
one pair of cartridges (SCX and PH) when subjected to HPLC was
found to produce 23 pesks, most with substantial yield, and was se-
lected for further study. Eight of the 23 peaks collected by HPLC were
blown down with nitrogen, resuspended to 200 ul in culture medium,
and tested in the CAM assay. Unfractionated Sidestream gas smoke
solution, isolated fractions of Sidestream gas smoke solution, or control
culture medium were placed on day 5 CAMs which were then sedled
with tape and incubated overnight. On day 6, CAMswerefixed for 20
hours in 3% glutara dehyde then evauated intact using video micros-
copy and evauated in ained thick sections using brightfield micros-
copy. Threeof eight pesks (#8, 9, and 10) showed no effect on CAM
devel opment and were not sudied further. Peeks 3, 6, 7, and 11 signifi-
cantly retarded the overdl growth of the CAM. Pegks 3, 6, and 11
inhibited theformation of the capillary plexus, and peaks 3,4, 7, and 11
appearedto stimulate production of fibroblastsinthe CAM mesoderm.
The gtructurd dterations produced by pesk 11 were identica to the
dterations observed with unfractionated Sdestream gas phase smoke
solutions. The other peakseither produced i solated effects, for example
peak #4 increased the number of fibroblasts, or produced effects that
were more subtle than pesk 11. The componentsin the pesks showing
a sgnificant effect on CAM development are currently being deter-
mined using mass spectrometry. Similar sudies are being done to de-
termine which pesks affect ciliary besat frequency, oocyte pick-up rate,
and muscle contraction in the oviduct. These data show that multiple
components in Sdestream gas phase smoke solutions adversely effect
development of the capillary plexusin CAMs and that more than one
processin CAM deve opment isaffected by 9 destream gasphasesmoke.
These data help explain our earlier observations on the corporalutea of
smokersand show that blood vessdl formation is adversdly affected by
specific components in cigarette smoke. Our results are important in
the context of femae reproduction, development, and wound hedling
which normdly require extensve angiogenesis.

HO2

Maternal DNA repair of tobacco-induced sperm
lesions

Marchetti, Francesco; Wyrobek, Andrew J.

Lawrence Livermore National Laboratory

Evidence from human studies indicates that father's cigarette
smoking is associated with reduced semen quality, aswell asDNA
damage in sperm, spontaneous abortion, malformation, neonatal
death, and childhood cancer. Little is known of the mechanisms by
which smoking may induce DNA damage in sperm and why only
some pregnancies are affected. The purpose of this research is to
expand our understanding of the molecular and genetic factors that
can increase the risk for abnormal pregnanciesin coupleswherethe
father smokes.

Two important biologica aspects of sperm biology that are rel-
evant to thisresearch are: 1) thelast two weeks of spermatogenesis
have diminished ability to repair DNA damage; and 2) al the en-
zymes needed for repairing and duplicating sperm DNA after fer-
tilization are provided by the egg. We hypothesized that: (a) pater-
nal exposure to tobacco smoke induces DNA lesionsin sperm that
accumulate during the repair-deficient period of spermatogenesis
and are converted into chromosomal aberrations after fertilization;
and (b) deficiencies in DNA repair genes of the female partner can
increase the frequency of paternally transmitted chromosomal de-
fects. We have sdlected the mouse as the model species because the
genetics of the mouse are well understood and thereisahigh degree
of similarity between mouse and human DNA repair genes. Also,
wehavedevel oped anew Fluorescenceln Situ Hybridization (FISH)
procedure in mouse zygotes that allows the identification of spe-
cifictypesof chromosomal aberrationsthat are associated with vari-
ousabnormal reproductive outcomes (embryo death, heritable chro-
mosomal defects, malformations) such as those observed in human
epidemiologica surveys.

Research is being conducted to determine whether DNA lesions
accumulatein sperm after chronic exposureto diepoxibutane (DEB),
acomponent of tobacco smoke. Male mice were treated with daily
doses of DEB and than mated with untreated females. Chronic ex-
posure to DEB for 3 weeks had a detrimental effect on semen qual-
ity asindicated by asignificant reduction in the number of eggsthat
were fertilized. We aso conducted experiments to examine specific
maternal DNA repair functions in the processing of DNA sperm
damage. p53 (a cel cycle control gene), XPA (a gene involved in
the recognition of DNA adducts) and XRCCL1 (a geneinvolved in
the repair of damaged DNA bases) were investigated in unfertilized
and fertilized eggs using PCR-based methods. Preliminary results
suggest that not al DNA repair genes are active during the early
phase of embryo devel opment.

This project represents an important step for understanding the
molecular mechanismslinking paternal exposure to tobacco smoke,
induction of genetic lesionsin sperm, DNA repair capacity of the
fertilized egg, and the risk of paterndly transmitted chromosomal
abnormalities. Work performed under the auspices of the U.S. DOE
by the Lawrence Livermore National Laboratory under contract W-
7405-ENG-48.
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Roleof passive smokeon sperm, ICS| and IVF
Klonoff-Cohen, Hillary
University of California, San Diego

Anestimated 2.5 million couplesareinfertilein the United States,
and approximately 50% of these are attributed to infertility in the
male. Most infertility specidists currently recommend intracyto-
plasmic sperminjection (ICSI) and/or in vitro fertilization (IVF) for
maleinfertility problems. 1CSI representsthe most powerful proce-
dure available for treating male infertility; this technique has revolu-
tionized the field, albeit, anecdotal studies report an increased rate
of birth defects.

Men who smoke have abnormdly high concentrations of DNA
adducts in semen, which could result in an increased risk of birth
defectsand cancer intheir offspring. Furthermore, smoking ismore
likely to have a detrimental effect on men with aready-impaired
spermatogenesis rather than on healthy men; sperm nuclei of infer-
tile men may be more susceptible to oxidative stress than the nuclei
of fertile men. To date, the toxic role of passive tobacco smoke on
sperm indices or assisted reproductive technologies has never been
investigated. This prospective study will examine the role of pas-
sive and direct tobacco smoke on routine (e.g., count, motility, mor-
phology) and advanced sperm indices (zona- free hamster penetra-
tion test, computer-imaging) and reproductive endpoints (e.g., im-
plantation, fertilization, implantation, embryo transfer, and pregnancy
related outcomesincluding birth defects, spontaneous abortion, still-
births, low birth weight, and prematurity) of 500 Caucasian, Afri-
can-American, Asian, and Hispanic infertile men undergoing ICS|
at 6 sites in southern California. All men will complete question-
naires and provide 2 urine samples (first clinic visit and during the
procedure) and a sperm sample for hormone and cotinine analyses.

Currently, progress towards achievement of the specific aim con-
sists of the following: institutional review board approval has been
completed at each of the 6 sites; the protocol for patient eligibility
and recruitment has been finalized and implemented by the 6 repro-
ductive endocrinol ogists; the phys ciansand nurseshave beentrained;
the 5 questionnaires, medical records form, and laboratory docu-
ment have been developed and pilot-tested; the data base has been
created; the laboratory courier system has been implemented; and
the seminal fluid cotinine assay has been tested. In May 1999, pa-
tient recruitment, data abstraction, sample collection and analysis,
and data entry began, and it is expected that data collection will be
completed by the middie of 2001.

The biological, biomedical and health impact of second hand
smoke (and direct smoke) on the male reproductive system is of
paramount importance, and has public health implications for all
male children, adolescents, and couples of reproductive agewho are
planning families.

HO4

Mater nal cigar ette smoking harmshuman
placental development

Genbacev, Olgaand Fisher, Susan

University of California, San Francisco

Smoking by pregnant women significantly increases the risk
of serious pregnancy complications such as abortion and failed
fetal growth. Little is known about how smoking produces these
effects. Theplacentaplaysapivotal rolein pregnancy by connect-
ing the embryo/fetus to the uterus. Pregnancy complications are
often caused by placenta defects. Accordingly, we hypothesize
that maternal smoking harms the placenta, and our god is to un-
derstand how this happens.

Our experimental strategy is to use a laboratory (tissue cul-
ture) model to predict the effects of smoking on the placenta. Then
we determine if the same effects are seen in placental tissues col-
lected from mothers who smoke during pregnancy. Previous re-
sults obtained from our laboratory model suggest that smoking
alters the ability of the placenta s specialized cells, termed
cytotrophoblasts, to proliferateand differentiateinto anchoring villi.
These defects are important because anchoring villi attach the em-
bryoffetusto the uterus. If this connection isnot formed properly,
theembryolfetusis deprived of maternal blood and nutrients. Pos-
sible consequences are abortion and abnormdities in fetal growth.

Herewereport findingsfrom the analysis of placental samples
collected from 75 women who smoked during the first 12 weeks
of pregnancy (experimental) and from 12 women who did not (con-
trol). Theexperimenta samples (25 per group) were obtained from
the following women: group A smoked 20 or more cigarettes per
day for 2-5 years; group B smoked 10-20 cigarettes per day for 2-
5yearsand group C smoked 5-10 cigarettes per day for 2-5 years.

First, we compared the number of anchoring villi in experi-
mental and control placentas. In group A , the number per tissue
sectionwas 3.2 + 0.8 timeslower than in the control samples. The
numbers in groups B and C were not different from the controls.
Second, we used specialized reagents (antibodies; Ki67 and PCNA)
to assess the number of proliferating cells in tissue sections. We
also used a special reaction (TUNEL) to detect cell death
(apoptosis). The results showed that the percentage of proliferat-
ing cytotrophoblastsin samplesfrom groups A and B was approxi-
mately 25-35% of that observed in control samples; group C was
unaffected. The TUNEL reaction showed that the percentage of
apoptotic cytotrophoblastsin group A was 2 times higher than in
controls. No differences from controls were observed in groups B
and C. Together, these results suggest that heavy smoking during
early pregnancy impairs cytotrophoblast proliferation and differ-
entiation, confirming the results from our laboratory model. In the
future we will determine the exact points at which these critical
processes fail. These findings also offer a possible explanation
namely, impaired placental development for the high rate of preg-
nancy complications among women who smoke. We envision that
the results can be used to explain to pregnant women, in smple
terms, why smoking harms the embryo/fetus. If women under-
stand the risks and stop cigarette use, our work could lead to a
reduction in smoking-induced pregnancy complications and their
associ ated costs.
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Transport and disposition of nicotinein the
human placenta

Lacayo, Catherine; Pak, Winnie; and Kroetz, Deanna L.
University of California at San Francisco

Smoking in pregnant women isassociated with numerous heslth
riskstothefetus, including fetal respiratory problems, perinatal death,
and low birth weight. The placenta provides nourishment to the
fetus and rids the fetal circulation of metabolic end products. In
addition, the placenta also serves as a barrier against exposure to
high levels of xenobiotics. The goa of these studiesisto character-
izetherole of specific proteinsinvolved in the elimination and trans-
port of drugs, the cytochrome P450 enzymes and the transporters P-
glycoprotein (P-gp) and multidrug resistance protein (MRP), in con-
tralling fetal exposure to nicotine.

The mechanism by which nicotine is broken down (metabo-
lized) and eliminated from the body involvesaclass of proteinsthat
can act upon many drugs and environmental toxins, the cytochrome
P450 enzymes (CYPs). The liver is the mgor organ in the body
where most drug and toxin metabolism occurs.  The placenta has
smilar functions athough thisis less well characterized. We pro-
posed that CY Psin the human placentacan metabolize nicotineinto
less toxic compounds which will be eliminated from the body. To
test this hypothesis we have measured nicotine metabolism in hu-
man placentasamples. Nicotineismetabolized by human placental
samples to a less toxic compound. Inhibition studies suggest that
this metabolism is catalyzed amost exclusively by a single CYP
enzyme, CYP2A6. Anaysis of CYP2A6 protein levels indicate
that it is expressed in dl placental samples examined. We hypoth-
esized that nicotine metabolism would be increased in placentas
from smoking women compared to those from nonsmoking women.
Such an increase would be a direct consequence of the increased
nicotine levelsin the mother and the protective response of the pla-
centato protect thefetusfrom thisharmful chemical. However, our
analysis to date suggests that nicotine metabolism and CYP2A6
protein levels are similar in placentas from smokers and nonsmok-
ers. A second mechanism which would determinefetal exposureto
nicotine is the transport of this compound across placental mem-
branes. The multidrug resistance proteins P-gp and MRP play an
important role in the transport of numerous drugs into and out of
cells and we proposed that these transporters might also be impor-
tant mediators of nicotine transport into and/or out of the placenta.
Our preliminary studies have identified both of these proteins in
human placental samples. Futurestudieswill look directly at whether
either of these transporters can move nicotine across a membrane
and whether the levels of these proteins in the human placentais
influenced by the smoking status of the mother.

A detailed characterization of how the placenta determines
exposure of the fetus to nicotine is essential for understanding the
consequences of fetd exposureto cigarette smoke. Increased knowl-
edge of the biochemica processes which determine fetal nicotine
exposure might explain the widespread variation in the severity of
nicotine-induced toxicity in the children of women who smoke dur-
ing pregnancy.

HO6

Carbon monoxideand thebrain growth spurt
Edmond, J., Korsak. R., Ma, A., Bassilian, S., Stockard, J.
and Lee, W-N.,P. - University of California, Los Angeles

Carbon monoxide (CO) isone of the two most common of the
more than 3000 active compounds in tobacco smoke. It has been
reported that one cigarette can yield from 0.003 to 0.05 grams CO
and one cigar up to 0.8 grams. Both nonsmokers and active smok-
ers can be exposed to significant amounts of CO in the air they
breathe depending on their environment. Inhaled CO binds to he-
moglobin in the red cell and decreases their oxygen carrying capac-
ity. CO inhibitsrespiration within cells. Physiologically, mamma-
lian cellshavethe capacity to produce CO natural ly in small amounts,
and this gas is now considered to be a distinctive neuroregul ator.

Our studies are designed to examine the consequences of ex-
posure to CO on a critical period of growth in the brain. In this
period brain undergoes profound cell division and the development
of discrete structureswith their intricate multi-cellular organization,
particularly that of the nerve insulation membrane known as my-
elin. We have shown that brain isrequired to produce, exclusively,
all themajor lipidsit needsto meet thisdynamic growth. Develop-
ing brain can be vulnerableif lipid synthesisis arrested because of
energy deficits. Totest our hypothesisthat exposureto CO causes
growth deficienciesin brain, and to be able to study the vulnerable
developing brain, we are examining exposure to CO using our ani-
mal model, the gastrostomy-reared rat pup. Theimportant age for
the brain growth spurt and onset of myelin formation takes place
after birth when the pups are fed milk. The gastrostomy-reared
pups are fed rat milk substitutes under carefully controlled condi-
tions of diet and exposureto CO. Inour initid experimentsthe rat
pups received chronic exposure to low concentrations of 100 parts
per million CO in air, (100 ppm). At this exposure we observe
consistently, an increase in carboxyhemoglobin (6 %) in blood,
indicative of a mild exposure to CO. In our first experiments on
function (hippocampus) wefind no difference from controlsin their
learning performanceintheMorrisWater Maze. “However, slower
brainstem conduction time, as measured by the auditory brainstem
response, at postnatal day 22 (1.22 millisecondsfor controls com-
pared to 1.74 milliseconds for the CO exposed animal's, and signifi-
cantly different, p > 0001) suggests a negative effect on myelina-
tion of the auditory brainstem pathway. Our biochemical studies
show a difference in the ability of the pups to make lipids. In ex-
posed rat pupswefind areduced ability to make the common promi-
nent fatty acid, palmitate; where the reduction is more obviousin
cerebellum (by 20%) than it isin whole brain minus cerebellum (by
10%). The capacity to produce pamitate is reduced in liver and
kidney, but not in lung.

Thisyear, Hassid et a., (J. Pediatrics 135: p34, 1999) report
that prenatal exposure to cigarette smoking is associated with ade-
crease in arousal in children. They conclude that newborns and
infants born to smoking mothers had higher arousal thresholds to
auditory chalenges than those born to nonsmoking mothers. Our
work is relevant to understanding the consequences to
neurodevel opment from exposure to cigarette smoke. Although our
work ispreliminary in scope, the results to date indicate del eterious
consequences of a mild exposure to carbon monoxide.
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Factor sthat promote maintenance of postpartum
abstinenceamong women who smoked prior to

pregnancy
Quinn, Virginia P.
Kaiser Permanente Southern California

Pregnancy offers a powerful motivation to stop smoking.
Approximately half of U.S. women smoking prior to pregnancy
quit and remain abstinent through delivery. Unfortunately, sig-
nificant health gains in pregnancy are eroded in the postpartum
period asthe majority of quittersreturn to smoking by six months
after delivery. This project is investigating ways to help women
maintain cessation after their babies are born.

To guide development of a counseling intervention, we con-
ducted a formative evaluation among new prenatal patients who
reported to have stopped smoking for their pregnancy. A 45-
minute, semi-structured baseline telephone survey was adminis-
tered to 53 quitters. Participants reflected the diverse population
served by Kaiser Permanente Southern California—two-thirds
were white, 15% were Latino, 13% were African-American, and
6% were Asian. Subjects were on average 25 years of age, had
completed 13.4 years of education, and half were working full or
part-time outside of the home. The survey also obtained informa-
tion on pregnancy- and smoking-history variables and previously
identified correlates of postpartum maintenance. In response to
open-ended questioning, 98% of respondentsreported it was con-
cern for the health of their unborn baby that motivated them to
quit and only 10% also gave their own health as areason for quit-
ting. Yet, more than haf (59%) of the gains women reported as a
consequence of not smoking concerned their own improved physi-
cal or emotional health status.

Six months after delivery we administered a follow-up inter-
view to 38 (72%) of the women originally interviewed. Multi-
variate analysisfound that prenatal quitterswho stopped smoking
all at once (i.e., went “cold turkey”) compared with those who
gradually cut down were much morelikely to maintain abstinence.
Maintainers also were more likely to be full-time homemakers
after delivery and women who during pregnancy were very confi-
dent intheir ability to stay off cigarettes after their baby wasborn.
In contrast, women who were concerned about their postpartum
weight or who had smokersin their socia network were at greater
risk of returning to smoking.

Findingswith implicationsfor intervention include: 1) the dif-
ferential effects of factors measured during and after pregnancy
suggest assessment/intervention is needed before and after deliv-
ery; 2) while prenatal cessation is extrinsically motivated by the
health of the baby, after quitting most women report intrinsic ben-
efits for their own health and well-being; 3) most women who
relapsed after a previous delivery relapsed again and for the same
reason that precipitated the previous relapse; and 4) most women
intended to quit for good and during pregnancy reported few temp-
tationsto smoke. Thismay explain subjects’ low level of engage-
ment in the cognitive and behaviora processes of change which
are associated with maintained abstinence.

Results of the formative evaluation were incorporated in a
telephone-based postpartum relapse prevention counseling pro-
gram using motivational interviewing. A randomized tria of the
interventioniscurrently underway. Effective postpartum relapse
prevention would make a significant contribution to the health of
young women, their newborn infants, and other family members.
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Implementation of CaliforniaAB13: Smoking
baninbars

Bero, Lisa A.; Montini, Theresa

University of California at San Francisco

In January 1995 Cdifornia AB13, prohibiting smoking in en-
closed workplaces, took effect. On January 1, 1998 the smoking ban
wasextended to protect workersinbars. Weare studying the process
of implementation and enforcement of the smoking ban in bars by
determining the variability in compliance among bar employers, ex-
ploring enforcement at the local level; and describing efforts by pub-
lic organizations to support or undermine the implementation of this
labor code. We are conducting in-depth interviewswith three sets of
respondents: a stratified (by county) random sample of bar owners
(target N=123); enforcement officia sfrom each county (target N=58);
and activigts for or againgt the smoking ban who were mentioned in
themedia (target N=30). Transcriptionsof theinterviewsare content
andyzed and coded in an ongoing, iterative processto capture recur-
rent concepts and categories.

To date we have interviewed approximately 41 bar owners, 17
enforcement officials, and 10 activists. Our preliminary andysisin-
dicatesthat bar ownersare most concerned with issues of equity—that
al businessesin their area are subject to the same enforcement.  Cer-
tain conditions facilitate compliance: if other competing bars in the
area are smoke-free; if enforcers are active; if the premises is under
surveillancefor violationsthat challengetheliquor license (e.g., adult
club); if the bar's clientele is predominantly non-smoking (e.g., out-
door sportsenthusiasts); if thereisan outdoor areawhere patrons can
smoke without leaving the premises; and if bar owners support the
labor code and acted to assure staff compliance. Some bar owners
engaged in modified compliance, i.e, letting patrons smoke after 10
p.m., during specia events, or in adesignated area. If other barsin
the area alowed smoking, the probability of sustaining compliance
was low.

Enforcement officids indicated that, in genera, enforcement ef-
fortsweredow to beinitiated, and typically, over time, asequence of
agencies was delegated enforcement. Enforcement was compromised
by local government failing to support enforcement efforts, and orga-
nized resistance, such as bar owner phone trees aerting violators of
spot-checks. Various enforcement strategies were developed in re-
sponseto unfolding events. For example, in someareasdistrict court
judges ruled that bar owners must adhere to the letter of the law,
opening loopholesfor them to skirt the spirit of thelaw. If theoption
of citing bar owners was incapacitated, loca enforcers cited patrons.

Todate, only activistswho support the smoking baninbarshave
agreed to beinterviewed. In genera, they have worked to coordinate
the efforts of various groups, to generate positive publicity for the
law, to educate bar owners, and to encourage enforcement.

Compliancewith AB 13 (subsequently Labor Code 6404.5) can
be broadly conceptualized as a policy aimed at the prevention and
cessation of tobacco use among Californians, and specificaly con-
ceptualized asapolicy to protect workersfrom invol untary exposure
to theharmful effectsof ETS. Reduction in exposureto ETS and the
consequent reduction in lung cancer and heart disease will only be
redized if the law is successfully implemented.

102

Sellingthecigar trend
Bero, L. A.; Mdone, R. E.,, Wenger, L. A., George, A.L.,
Gruskin, E. - University of California, San Francisco

Thisstudy aimsto better understand therolesof mediain shaping
the cigar smoking trend, and extendswork being conducted aspart of a
Nationa Cancer Indtitute study. The recent dramatic increase in cigar
usein the United States represents an issue of urgent concern for those
working to prevent and decrease tobacco use and the human suffering
atributable to tobacco-related diseases. Like cigarette smokers, cigar
smokers are a increasad risk for a number of diseases, including can-
cers of the throat and lung. Cigar consumption jumped in 1994 for the
first timein twenty years, and has continued torise. Mediaand tobacco
industry sources often attribute the cigar boom to “internd” factors
such as persond resentment of health recommendeations, but we theo-
rize that two “externd” factors—media coverage and tobacco industry
activity— may aso have played key rolesin creating and sustaining
thistrend.

The prqect has the following specific aims:
Track and compare trends from 1997 through 1999in
cgar advertisng, cigar sdes and number of cigar-rdated
newspaper and magazine articles

- Anayze the content of dl articles discussing cigarsin the
five largest circulation US newspapers and dl US
meagazines published from 1997 through 1999

- Anayze the content of dl articles discussing cigarsin the
ten largest-circulation daily Cdifornia newspapers during
the 1986-1999 period

- Andyze cigar advertisng and cigar images in a sample
of US magazines from 1997 though 1999.

- Examine the consumer and public hedth community
response to media coverage of cigars by andyzing the
content, extent, placement, and source of al cigar-related
lettersto-the-editor published in California and nationa
newspapers from 1987 through 1999.

To date, we have continued to track trends in cigar advertising,
sales, and print coverage; completed a content analysis of newspaper
and magazine artid esdating from 1987 through 1997; retrieved asample
of cigar advertisements and images drawn from ten high-circulaion
generd magazines and two cigar-focusad magezines, identified recur-
rent themesand conducted preliminary andyses; and retrieved and ana-
lyzed asampleof 114 | etters-to-the-editor published from 1987 through
1997. At this meeting, we will compare coverage in Cdifornia and
other U.S. newspapers, present findings from our image andyses, and
discuss how advertising and images have contributed to the cigar trend.

The mass media’s ahility to influence social behavior, socia
change, and the policy agenda itsdf render them essentia elementsto
consider in developing tobacco palicy. The Healthy People 2000 rec-
ommendations on tobacco cdl for the eimination or severe redtriction
of “al forms of tobacco product advertisng and promotion to which
youth younger than age 18 are likely to be exposed.” However, cigars
remain largely unstudied and unregulated. It is criticaly important to
understand the kinds of pro-cigar messages consumers are receiving
from mediasourcesif effective Srategiesare to be devel oped to counter
them with health information, policy changes and/or counter-advertis-

ing.
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Smoke-freehomes: Factor swhich support a‘no
smoking' ruleat home

Burns, David M; Shanks, Thomas G; Gower, Kathryn;
Anderson, Christy

University of California, San Diego

Smoke-free homes are an important element in reducing envi-
ronmental exposure to tobacco smoke. We wanted to test whether
work-site smoking bans were associated with smoke-free homes.

Methods. Data from the smoking supplement of the 1992/3
and 1995/6 CPS surveys were analyzed to determine what factors
are associated with homes where smoking is not permitted. Analy-
sis was by multivariable logistic regression with al covariates si-
multaneoudly in the model. Households are divided into homes
where al adults are non-smoking, al adults smoke, and households
where there is a mix of smoking and non-smoking adults. Other
study factorsinclude working where smoking isnot permitted. The
average percent of workersin the state of residence who report afull
work-site smoking ban was included as an indicator of the social
norms in the state with respect to smoking. The presence of chil-
dren under the age of 13 yearswas also included. Covariates stud-
ied include gender, age, education, income, and ethnicity.

Results: For dl smoking statusgroups, individua swho work
where there is a complete smoking ban are significantly more likely
to haveasmoke-free home compared toindividua swhowork where
smokingispermitted, even when the proportion of smoke-freework
Stes in the state is included in the analysis. Individuals living in
states with a higher proportion of smoke-free work sites are also
more likely to have smoke-free homes. Homes with a child under
age 13 are more likely to have a smoking ban a home, which is
morestrongly significant for homeswith oneor more smoking adults.
Hispanic and Asian ethnic groups are two to threetimes more likely
to have smoke-free homes.

Conclusion: Broadening the coverage and effectiveness of
work site smoke bans will have the desirable effect of increasing the
likelihood of no-smoking rules at home. The indirect effect is re-
duced exposure of family membersto environmentd tobacco smoke
and less modeling of smoking behavior to children and non-smok-
ing family members.
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Tobacco Control Archives: Joe Camel Campaign
—Mangini Collection

Butter, Karen A.

University of California, San Francisco

In 1991, R. J. Reynolds (RJR) was publicly charged in the Jour-
nal of the American Medical Association (JAMA) with targeting
children through its Joe Camdl advertising campaign. Rather than
terminate the campaign, RJIR claimed that it had no idea whether
Joe Camel appealed to children. In December 1991, Janet C.
Mangini, a San Francisco family law attorney, brought suit to end
this campaign, becoming the first person to challenge the tobacco
industry for targeting minors with its advertising. The City and
County of San Francisco, together with the Cities of Los Angeles
and San Jose and ten additional California counties joined the suit,
and in December 1997, RJR avoided thelitigation process by agree-
ing to terminate the Joe Camel Campaign. Asaresult of the settle-
ment, thousands of pages of RJR secret and confidential docu-
ments were released to the public.

Building upon the successful model used to digitize the Brown
and Williamson Callection, the UCSF Library/Center for Knowl-
edge Management Tobacco Contral Archives (TCA) indexed and
digitized the approximately 80,000 pages of Joe Camel documents.
Thedocumentswerereleased on the TCA websitein July 1999, and
are searchable and browsable using standardized thesausus terms.
Since therelease, internet users have accessed the site over 100,000
times.
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Theroleof cigarettepricesin different stages of
smoking uptake

Emery, Sherry L. and White, Martha M.

UCSD - Cancer Center, University of California, San Diego

SpecificAims: This research project examines adolescent smokers
sengtivity to the price of cigarettes acrasslevelsof smoking experience.
Background: Thereissome agreement in the economics litera
ture that, by raisng the price of cigarettes, state and federd excise taxes
can play an important role in deterring adolescent smoking. However,
thisissueisfar fromresolved. Infact, thisresultisparticularly puzzling
in light of the evidence that the mgjority of adolescent smokers do not
buy their cigarettes-and therefore do not experience price. Earlier re-
search has shown that adolescents in the first stages of smoking initia-
tion get ther cigarettes from friends, while those whose habit has devel-
opedtotheleve of amoking > 1 cigarette/day purchasether cigarettes.
Thus, it seemsplausiblethat adolescents’ priceresponsvenessmay vary
depending on their smoking experience. Previous studies have not had
adequate measures of smoking experienceto test this hypothesis.
Methods: We used datafrom the 1993 Teen Attitudes and Prac-
tices Surveys (TAPS), across-sectional component of anationa longi-
tudinal telephone survey that interviewed adol escentswhose parentsor
guardians had responded to the 1989 Nationd Hedlth Interview Survey
(NHIS). The 1993 wave included 7,960 adolescents who were inter-
viewed in 1989, plusan additiona sample of 4,992 adolescents between
the agesof 10 and 15 yearsold who werenot part of theorigind sample
(87% responserate). We used the population sampling unit (PSU) iden-
tifiersfrom the NHISto identify the adolescents' state of residence, and
assgned gppropriatecigarette pricesand Sate-leve tobacco control policy
variables. We conducted separate logidic regresson andysesto exam-
inethe probability of being &) acurrent smoker, b) an experimenter, and
) an edablished amoker (100+ lifetime cigarettes) asafunction of ciga:
rette pri ce, tobacco control policies, and rlevant demographicand psycho-
sdd variddles
Results: Current smoking statuswashighly senstivetotheprice
of cigarettes, with a participation price dadticity of -0.9 (p=0.03). Cur-
rent smoking Satuswas aso significantly influenced by varioustobacco
control policy variables, such asworkplace and school smoking restric-
tions, tax earmarking, and a tobacco control index, as wdl as the star+
dard demographic and psycho-socid variables  As expected, experi-
mentation was not sensitive cigarette prices (p=0.11) or tobacco control
policy varigbles, but was influenced in Smilar ways as current smoking
status by the other independent variables. Established smoking status
was even more sendtiveto cigarette pricesthan current smoking, witha
participation price dadticity of -2.04 (p=0.001); the tobacco control, de-
mographic, and psycho-sodid variableshad Smilar effectsin thismodd.
Conclusions: Our moddsof current smoking Satusreplicatethe
resultsof other researchers. Thisfindingisimportant becausethesurvey
and sampling methodol ogiesused to obtain our dataweredifferent from
those used in the mgjority of other econometric andyses of adolescent
smoking. Thus, we condude that higher excise taxes may not deter ex-
perimentation, but may deter progression to further smoking. Alterna-
tive policy measures may be needed to reach those adolescent smokers
who are not deterred by higher cigarette prices. It will beimportant to
vaidate these results with longituding deta
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Smokefreebars: Analysisof theresponsefrom
Long Beach

Lee, Julia A., Friis, Robert H.

California Sate University, Long Beach

A 1995 Cdlifornia Law (AB 13) banned smoking in the work-
place, with an exemption for stand-alone bars and also for restaurant
barsthat had separate ventilation. That exemption was removed, and
smoking was banned in dl bars beginning January 1, 1998. A predic-
tion of readiness for this policy change in Long Beach was favorable,
given the active Tobacco Education Program within the City Hedth
Department and thecity’ shistory of voter-approved, tobacco-control
ordinances. A 1991 |ocd ordinance banned smoking in enclosed work-
places, including 2/3 of restaurants, but with a complete exemption
for bars. Thenin April 1994, Long Beach voters approved a stronger
ordinance that prohibited smoking in dl restaurants and bars, with a
partial exemption for 1/3 of both restaurant-barswith their own venti-
lation and for stand-alone bars. Those partid exemptions for barsin
Long Beach were superseded by the 1998 statewide ban on smoking
in bars.

We have studied the response to this new tobacco policy in Long
Beach using a variety of measures and information sources. Results
during thefirst 18 months of the law’ s enactment reflected lower sat-
isfaction from stand-al one bars than from restaurant bars. While com-
plaintsreceived by the Health Department about dl barsdeclined over
time in 1998, complaints about stand-alone bars continued to out-
number complaints about restaurant bars. Quarterly analyss of tax-
able sdes data for eating and drinking establishments in Long Beach
showed asteadily increasing share of total sdlesthroughoutthe1990's
for eating establishmentsthat served beer and wine. In contrast, num-
bers of licenses from the Department of Alcoholic Beverage Control
(ABC) for stand-alone bars fell throughout the 1990's. (Numbers of
al ABC licenses in Long Beach decreased between 1990 and 1995
but then leveled off from 1996 to 1999.) L ess satisfaction from stand-
aonebarswasvoiced directly by both bar managers/ownersand work-
ers viaindividua interviews. Personnd from stand-alone bars were
lesslikely to acknowledge positive effects of thelaw such asless odor
on hair and clothes, less eye irritation, and decreased danger of fire.
Interestingly, the prevaence of smokerswasexceptiondly highamong
both owners/managers and workers from stand-alone bars, especialy
when compared to 18% smokersfrom arandom sampleof Long Beach
residents interviewed by telephone. Approva of the smokefree-bars
law was reported among only 17% of workers from stand-alone bars,
compared to 57% of workers from restaurant-bars and 66% of the
residents. Approva of the lawv among Long Beach residents was as-
sociated with abelief that second-hand smoke is unhealthful and the
belief that laws and ordinances are effective in reducing smoking in
public places.

We will continue to measure changes in the response to the
smokefree-bar law in Long Beach through ongoing tracking with these
various measures. We will be looking for changes over time in gp-
proval and appreciation for the law among bar ownersmanagers and
workers as well as among residents. Results from this study should
suggest strategies to increase public acceptance of tobacco control
policies, which can reduce exposure to second-hand tobacco smoke.
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M odeling theimpact of tobacco policy in the
evaluation of public health objectives

Ake, Christopher F.; Emery, Sherry L.; Navarro, Ana M.;
Kaplan, Robert M.

University of California, San Diego

Background: Several states have adopted tobacco excise tax
increases, with the dua goals of raising revenue and discouraging
smoking. We estimate the impact of the taxes on population health
with particular focus on the Latino population of California.

Method: Using arange of cigarette price elagticity estimates
specific to Latino smokers, we simulated changes in Latino smok-
ing that would result from arange of actual and proposed cigarette
excisetax increases. Weassociated these projected changesin Latino
smoking with changes in hedlth status, using a method that com-
bines morbidity and mortality into acommon index of health status:
Quality Adjusted Life Years (QALYS). Fivesetsof estimateswere
made: 1) Smoking prevaence as a function of price, 2) effects of
tobacco use on mortality, 3) Effects of tobacco use on morbidity, 4)
integration of prevalence, mortdity and morbidity into a model of
QALYSs, and 5) development of confidence intervals around these
estimates using Monte Carlo Smulation. One model estimated the
impact of the taxes one year after initiation, and two additional sce-
narios estimated theimpact 75 yearsinto the future (by which time
all Latinosin the popul ation would have been subject as adol escents
to the tax increase’s deterrent effect on smoking).

Results: Under the base case of a$0.50/pack tax, and aL atino
smoking prevalence dasticity of —1.0, we estimated that over 2000
Latino QALYswould be saved annudly, starting in 1999. Greater
benefitswill accrue each year, until asteady state relative to popul e
tion size is reached 75 years after the program is initiated. Higher
taxes would produce even greater health benefits.

Conclusions: Tobacco excise taxes may be unique among
policy options, in that they may enhance population health status,
while increasing tax revenues. Although these revenue increases
represent a transfer of income from smokers to non-smokers, we
argue that Latino smokers are more responsive to changes in the
pricesof cigarettesthan other smokers, and therefore are not dispro-
portionately shouldering the burden of such atax, but rather stand to
benefit greatly from the health impact.
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Simulated effect of tobaccotax variation on
Latinohealthin California

Ake, Christopher F.; Kaplan, Robert M.; Navarro, Ana M.;
Emery, Sherry L.

University of California, San Diego

Background: Severa states have adopted tobacco excise
tax increases, with the dual goals of raising revenue and discour-
aging smoking. We estimate the impact of the taxes on popula-
tion health with particular focus on the L atino population of Cali-
fornia.

Method: Usingarangeof cigarette price elasticity estimates
specific to Latino smokers, we simulated changesin Latino smok-
ing that would result from a range of actual and proposed ciga-
rette excise tax increases. We associated these projected changes
in Latino smoking with changes in health status, using a method
that combines morbidity and mortality into a common index of
health status: Quality Adjusted Life Years(QALY'S). Fivesetsof
estimateswere made: 1) Smoking prevalence asafunction of price,
2) effects of tobacco use on mortality, 3) Effects of tobacco use
on morbidity, 4) integration of prevalence, mortality and morbid-
ity into a model of QALY's, and 5) development of confidence
intervals around these estimates using Monte Carlo Simulation.
One model estimated the impact of the taxes one year after initia-
tion, and two additional scenarios estimated the impact 75 years
into the future (by which time all Latinosin the population would
have been subject as adolescents to the tax increase’s deterrent
effect on smoking).

Results: Under the base case of a $0.50/pack tax, and a
Latino smoking prevalence elasticity of —1.0, we estimated that
over 2000 Latino QALY s would be saved annualy, starting in
1999. Greater benefits will accrue each year, until a steady state
relativeto population sizeisreached 75 years after the programis
initiated. Higher taxes would produce even greater health ben-
efits.

Conclusions: Tobacco excise taxes may be unique anong
policy options, in that they may enhance popul ation health status,
while increasing tax revenues. Although these revenue increases
represent atransfer of income from smokers to non-smokers, we
argue that Latino smokers are more responsive to changes in the
prices of cigarettes than other smokers, and therefore are not dis-
proportionately shouldering the burden of such atax, but rather
stand to benefit greatly from the health impact.
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Reducingminor s’ accesstotobacco:

Project CHALK

Landrine. Hope; Klonoff, Elizabeth; Reina-Patton, Astrid
Public Health Foundation and California Sate University,
San Bernardino

Efforts to reduce youth access to tobacco have focused on edu-
cating the merchantswho sell cigarettesto children despite thelaws
banning such sales. These interventions have had little or no effect
in the short run, and no long term effect on sales. We designed a
new interventionto reduceminors' accessto tobacco. Theinterven-
tion focuses—not on the merchant, but—on the community sur-
rounding storesthat sell. In aprior study, we found that if an adult
customer objected to selling cigarettes to youth, the sale was not
made. Hence, in this new intervention, we encourage the commu-
nity to object to sales of tobacco to youth that they observe.

The design is amultiple basdline design entailing 72 stores. The
stores were randomly assigned to three intervention Wave groups
(24 stores in each Wave). The intervention consisted of sending
community interveners (residents of the neighborhood surrounding
the stores) into the neighborhood to distribute flyers daily to adult
residents, and to hang posters in stores. The flyers encourage the
community to speak up and object when they observe asale of to-
bacco to achild. The posters encourage them to do the same, and to
think of al youth astheir own (e.g., “It takes village to stop youth
smoking.” “When you see someone sdlling cigarettes to a child,
speak up and object. It could be your kid next time.”).

First, Basdline dataon minors’ rate of access to tobacco was ac-
quired for al 72 store via youth attempts to purchase cigarettes.
Next, theintervention was conducted inthe Wave 1 (24) storesonly
and then data on youth access was again collected in al 72 stores
after the intervention. The intervention then was conducted in the
Wave 2 (24) storesonly, and dataon youth access collectedinal 72
stores after the intervention. Results revealed no decrease (from
Basdline) in cigarette sales to youth in the Wave 1 or the Wave 2
gtores. The intervention had no effect. The community remained
indifferent to youth access to tobacco. Their attitude was, “it’ s not
my child, it'snone of my business’. At present, theinterventionis
being conducted in the Wave 3 stores.
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Early effectsof atobacco policy prevention trial
Pentz, Mary Ann
University of Southern California

Despite state-wide zero tolerance tobacco policies in schools,
adolescents continueto smoke, including on or near school grounds.
Thetobacco program and policy tria (TOPP) isa prevention tria
amed at improving school tobacco policy effectiveness through
changing hypothesized mediators of policy, including actual and
perceived enforcement, policy awareness, support, perceived con-
sequences of violation, and norms. Middle schools were randomly
assigned to amulti-component policy intervention (3 session policy
curriculum for students, school policy review training and process
for school staff, awarenesstraining for parentsand the parent teacher
organization, and policy review interviews with principals), or a
control (policy as usual) condition (N=19 schools, 2400 entering
7th grade students).. Dataincluded student surveys, principal in-
terviews, and school records. This study focuses on pre- to six-
month post-test data collected on students. Early results show sig-
nificant effects of the intervention on monthly smoking, policy
support, and perceived use norms. Results suggest that the inter-
vention is affecting tobacco use directly, and indirectly through
changing policy mediators.
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M odeling ther elationship between tobacco
policy and tobacco use

Pentz, Mary Ann

University of Southern California

The school tobacco program and policy trial (TOPP) isaran-
domized trial to evaluate the effects of a multi-component to-
bacco policy intervention on adolescent tobacco use (N=19
schools randomly assigned to program or control; N=2400 7th
grade students). As afirst step, the relationships between exist-
ing tobacco policy (perceived enforcement), predictors of policy
effectiveness (perceived consegquences of violating school policy,
perceived tobacco use norms, policy awareness, and policy sup-
port), and tobacco use were model ed on pre-test data using struc-
tural equation modeling. Both confirmatory factor analysis (mea-
surement) and structural models produced a good fit with the
data (CFI’ sranging from .964-.991). As expected, low perceived
enforcement was related significantly to tobacco use. Enforce-
ment was positively related to awareness, support, and perceived
negative consequences, and negatively related to perceived norms
for use. In addition, perceived negative consequences and policy
support were negatively related to tobacco use, while policy
awareness and perceived use norms were positively related to
tobacco use. The constructs evaluated in this study served asthe
basis for developing the tobacco policy intervention. Results
suggest that changing perceived consequences, norms, enforce-
ment, policy awareness, and policy support can have a preven-
tive effect on adolescent tobacco use.
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Cogt-effectivenessof school-based anti-tobacco

education —resultsfrom the Tobacco Policy M odée
Chen, Laurie L., Tengs, Tammy O., Osgood, Nathaniel D.
Hedlth Priorities Research Group, Universty of California, Invine

The Tobacco Policy Model is a computer simulation model
capableof predicting the expected short- and long-term public hedlth
and economic consequences of any change in tobacco use in Cdli-
forniaor the United States. In this abstract we describe our work to
date analyzing the cost-effectiveness of school-based anti-tobacco
education.

Themodel isdesigned asaMarkovian system dynamics com-
puter simulation model. We obtained secondary data on smoking
prevaence and behavior from large nationa data sets such as the
YRBSS, CPS, NHIS, NHANES and BRFSS. Mortality rates and
popul ation demographics were derived primarily from US Census
projections. We obtained estimates of the direct medical costs of
smoking from Hodgson et a (1992) and quality of life from the
Quality of Well Being Scale (Kaplan, personal communication).
We selected Project Towards No Tobacco (TNT) asthe prototype
education program based on its documented effectiveness. TNT
conssts of a 10-day socia influences-based curriculum employing
multiple teaching modalitiesin the 7*" grade plus two “booster” les-
sonsin the 8" grade. Sussman et d (1995) have reported a >50%
reduction in smoking uptake ratesin TNT students relative to con-
trols. To estimate thetotal cost of delivering this educational inter-
vention annually in California and the US, we estimated teacher
time, sdaries, and the cost of classroom materidls. We then used
themodel to calculatethetotal net costs and public health outcomes
expected with enhanced education efforts nationwide, smulated over
timeframes ranging from five to 100 years. Public health outcomes
were captured with quality-adjusted life-years (QALY's), astandard
measurethat simultaneoudly capturesimprovementsin survival and
quality of life. Because some model parameters are uncertain, we
simulated a variety of scenarios, varying our estimates of the
program’ slong-term impact on uptakerates, the cost of teacher train-
ing, and the assumption of an inter-generational link between ma-
ternal smoking and the smoking behavior of adult offspring.

We found that under virtually all scenarios tested, the nation-
wide implementation of enhanced school-based education improves
QALY sand saves money. Further, the program becomes increas-
ingly cost-effective over time. For example, even under the conser-
vative assumption that the program affects uptakeratesonly during
thetwo years studentsreceiveit, delivering the program nationwide
for 100 years would cost approximately $5 billion but would save
$82 hillion in avoided medica costs, resulting in a net savings of
$77 billion.

We are now in the process of analyzing anti-tobacco education
in Cdiforniadone. We adso will use the modd to investigate the
cost-effectiveness of other strategies such as anti-tobacco advertis-
ing, raising excise taxes, and enhanced cessation efforts in Califor-
niaand the US. We expect that this and future analyses from the
Tobacco Policy Model will prove useful to public decision-makers
interested in the wise investment of scarce resources.
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A longitudinal sudy of smokingtranstionsin youth
Gilpin, Elizabeth A. - University of California, San Diego

We propose asecond follow-up in 1999 of young adults (18-23
years) who were first followed (funded by Robert Wood Johnson
Foundation) in 1996 as 15- to 20-year-olds, and firgt interviewed
(basding) in 1993 as 12- to 17-year olds as part of the California
Tobacco Surveys. The main god of the proposed researchisto im-
prove our understanding of what might help prevent people from
becoming addicted smokers. Although daily or regular smoking is
very unusua before age 15, most eventua regular smokers had their
firgt cigarette before then. Since many adolescents who experiment
do not become addicted smokers, it isimportant to identify what might
inhibit or interrupt the smoking uptake process in its later phases,
which last into the young adult period.

We hypothesize that cigarette price and smoking restrictionsin
the workplace and a home might impede the smoking uptake pro-
cess. These barriers may prevent experimenters from becoming ad-
dicted, delay the development of a Sgnificant level of cigarette con-
sumption, or even encourage early smoking cessation. In Cdifornia
an additiona $0.50/pack excise tax became effective January 1, 1999,
and it appears that the tobacco industry will raise the price of ciga-
rettes another $0.45/pack to pay for the recent settlement. This un-
precedented rise in cigarette prices after a period of price stagnation
provides a unique experimental context; we can compare transition
rates in smilarly aged cohorts of adolescents who did and did not
experience the steep increase in the price of cigarettes. Additiondly,
as the adolescents from the eerlier surveys enter the workforce, they
will likely encounter situationswhen they cannot smoke. Since 1996,
nearly dl indoor workplacesin Cdiforniahave been smokefree. We
will comparetransitionrates, and cigarette consumption, anong those
who work in smokefree workplaces, those who attend college and
those who work primarily outdoors or who are unemployed. The
analyseswill adjust for socioeconomic and other known predictorsof
smoking uptake. Similarly, it will be important to discover whether
young adultswho lived under home smoking restrictionsin their par-
ents’ homes, adopt similar home smoking ruleswhen the have aplace
of their own. We plan to determine whether the smoking behavior of
young adults who live in smokefree homes is different from those
without such restrictions, again adjusting for other factors, thistime
including the smoking status of othersin the household.

Another god is to quantify exposure to cigars among young
adults, who have shown the greetest proportionate increase in cigar
usein recent years. We expect that most cigar useis very occasond
and therefore itsdlf not a threat to hedth, but there is currently no
population data that can prove this assertion. What may be of more
concern is the role of cigars in fostering cigarette use. Young adult
cigar smokers who never became addicted cigarette smokers may
turn to cigarettes as a more convenient way to maintain a nicotine
addiction they acquired from cigars. Also, former cigarette smokers
who smoke cigars may relapseto cigarette smoking for the samerea-
sons.  Findly, we will investigate the influence of tobacco advertis-
ing and promotions on transition to established smoking, as an exten-
sionor our earlier work demongtrating itsimportanceinthetransition
toward smoking from the earliest stage of being a confirmed never
smoker.
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