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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

n behalf of the Tobacco-Related Disease Research Program staff and the
University of California, I would like to extend a warm welcome to you to

TRDRP’s 6" Annual Investigator Meeting. Our theme for the plenary
session is Racial and Ethnic Disparities in Tobacco-Related Research. The topic is
of particular interest in California, which is one of the most diverse places in the
world. This provides challenges to researchers and practitioners on many levels,
from tobacco use prevention to treatment of disease. It also provides opportunities to
include members from these diverse communities in research to advance our knowl-
edge of their tobacco use patterns and susceptibility to tobacco-related diseases.

As always, I would like to encourage you to visit the poster sessions, especially those
outside your own area of expertise to see what advances are being made in other
fields to combat the detrimental effects of tobacco use.

1 hope that this meeting will highlight the advances made in tobacco research, that it
will provide ample opportunity for you to network with other investigators, and that
it will stimulate discussions about emerging research questions and how we will
collectively tackle them.
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

December 6", THURSDAY

8:00 AM - END OF DAY - 2™ FLOOR LOBBY

REGISTRATION
(Posters can be set up after 5:00 pm)

9:30 AM-12:30 p™m - ORLY
CARA/SARA Investigator Workshop

1:00 pm -5:00 pM - STAPLETON
(30 min. loop - every half hour)
Film: The Media and Tobacco Control

1:00 pm -5:00 pm - LA GuaRrDIA
Exhibits

1:30 pm - 4:30 PMm
CONCURRENT WORKSHOP SESSIONS
KENNEDY

Racial/Ethnic Classification of Research Subjects
American Cancer Society - California Division, Inc.

MIpwAY
Advances in Atherosclerosis Research 11
American Heart Association - Western States Affiliate

NATIONAL
Lung Cancer Research Highlights
California Thoracic Society/American Lung Association of California
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The Secrets to Searching the Tobacco Industry Documents
Tobacco Control Archives - UCSF

O’HARE
Tobacco Control in Diverse Populations
Department of Health Services - Tobacco Control Section

5:00 pm - 6:30 pM - CONCOURSE BALLROOM A
TowN HaLL MEETING - Tobbacco Industry Funding of Research

6:30 pm - 7:30 pm - GRAND BALLROOM D
RECEPTION
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

DECEMBER 7™, FRIDAY

7:00 AM - END OF DAY - 1°" FLoOR LoOBBY

REGISTRATION

7:30 AM - 9:30 Am
CONTINENTAL BREAK®AST & PosTER SET UP

9:00 AM - 12 NOON - GraND BALLROOM A&B

PLENARY SESSION

Race, Ethnicity, Socioeconomic Status and Health
David Williams, Ph.D. - University of Michigan

Impact of Cultural Competence on Treatment Qutcomes
Nolan Zane, Ph.D. - University of California, Davis

Biology as a Determinant of Health
Anna Wu, Ph.D. - University of Southern California

The Federal Perspective on Research Needs
Raynard Kington, M.D., Ph.D. - National Institutes of Health

12 NOON - 1:30 PM - GranDp BALLROOM C&D
LuNcHEON

1:00 pm -3:30 PM - STAPLETON
(30 min. loop - every half hour)
Film: The Media and Tobacco Control

4
:
=
S
2

8:00 aM -3:30 PMm - LA Guarbpia
ExmiBITS

1:30 pm - 3:30 pm - POSTER SESSIONS
1:30-2:30 pm  A) Epidemiology - Midway
B) Nicotine Dependence - National
C) ETSMesasurement - Kennedy
D) Cancer Thergpies& Screening - Kennedy
E) ReproductiveEffects- Kennedy

2:30-3:30 pm  F) Policy & Economics- O’Hare
G Cdifornia Multiculturd  Communities- Orly
H) Cardiovascular & Pulmonary Diseases- Logan
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

ToBAacCcO-RELATED DISEASE RESEARCH PROGRAM

CARA/SARA Investigator Workshop

Moderators
Francisco Buchting, Ph.D.
Research Administrator, Epidemiology and Policy Research

Phillip Gardiner, Dr. P.H.
Research Administrator, Social & Behavioral Sciences/Nicotine Dependence

9:30 Welcome, review of agenda, the reiteration of the goals
and logistical concerns

9:40 Conceptual Overview of Participatory Research
9:55 Introductions
10:15 Impact of Collaborative Research on the community and

academic partners and the joint relationship

11:05 Break

11:20 Describe the genesis of the collaboration; what TRDRP award
mechanisms were involved?

11:45 Identify strengths and weakness of the CARA/SARA
award mechanisms
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12:10 pm Future Directions and Roundtable
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE
AMERICAN CANCER SOCIETY — CALIFORNIA DI1vISION

Racial/Ethnic Classifications of Research Subjects

Moderator
John Simmons, M.D.
Senior Physician & Medical Oncologist
Kaiser Permanente Medical Center, Walnut Creek

1:30 — 2:00 Underrepresented Populations in Clinical Trials
Georgia Sadler, Ph.D.
Associate Professor, University of Cdifornia, San Diego

2:00 — 2:30 General Issues of Population Classification
Lihua Liu, Ph.D.
Demographer, The LosAngeles County Cancer Surveillance Program

2:30 — 2:40 Break

2:40 — 3:10 Classification Issues in the California Asian Population.
Stephen McPhee, M.D.
Professor, University of California, San Francisco (invited)

3:10 — 3:40 Classification Issues in the California Hispanic Population.
Lourdes Baezconde-Garbanati, Ph.D.
Assigtant Professor, University of Southern Caifornia
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3:40 — 4:30 Roundtable Discussion
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

AMERICAN HEART ASSOCIATION — WESTERN STATES AFFILIATE

Advances in Atherosclerosis Research I1

M oderator
Fredric B. Kraemer, M.D.
President, American Heart Association, Western States Affiliate
Professor, Stanford University School of Medicine

1:30 — 1:40 Welcome
Fredric B. Kraemer, M.D.

1:40 — 2:15 The Role of Hormone Replacement Therapy in
the Prevention of Atherosclerosis
Howard N. Hodis, M.D.
Associate Professor of Medicine and Preventive Medicine
Director, Atherosclerosis Research Unit - University of Southern California

2:15 - 2:50 Atherosclerosis, Chylomicron Remnants, and Cigarette Smoke:
Is There a Connection?
Alen D. Cooper, M.D.
Professor of Medicine, Stanford University School of Medicine
Director, Palo Alto Medical Foundation Research Institute

2:50 — 3:00 Break

3:00 — 3:35 Oxidative Stress and Atherosclerosis
Alan M. Fogelman, M.D.
Professor and Executive Chair, Department of Medicine
UCLA School of Medicine
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3:35-4:10 Reversible Hypercholesterolemia in a New Mouse Model
Stephen G. Young, M.D.
Professor of Medicine, UCSF

4:10 — 4:30 Discussion
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

CALIFORNIA THORACIC SOCIETY
AMERICAN LLUNG ASSOCIATION OF CALIFORNIA

Lung Cancer Research Highlights

Moderator
Steven Dubinett, M.D.
Professor of Medicine, University of California, Los Angeles
Director, UCLA Lung Cancer Research Program

1:30 — 1:50 Putting the Problem of Lung Cancer in Perspective and
a Review of What’s to Come

Steven Dubinett, M.D.
Professor of Medicine, University of Cdifornia, LosAngeles

1:50 — 2:10 Role of Smad Protein in Growth Inhibition of Tumor Cells
Kunxin Luo, Ph.D.
Staff Scientist, Lawrence Berkeley Nationd L aboratory

2:10 — 2:30 Novel DNA Vaccines for the Treatment of Lung Cancer
Ralph Reisfeld, Ph.D.
Professor of Medicine, The Scripps Research Indtitute

2:30 — 2:50 Chemopreventive Strategies Against Lung Cancer Recurrence.
Jenny Mao, M.D.
Assigtant Professor of Medicine, University of California, LosAngeles

2:50 — 3:00 Break

3:00 — 3:20 Novel Regulatory Mechanisms for Lung Cancer Growth
Randolph Hastings, M.D., Ph.D.
Associate Professor of Anesthesia, University of Cdifornia, San Diego
Staff Physician, VA San Diego Hedlthcare System

3:20 — 3:40 Mobilized Dendritic Cells for Lung Cancer
Edgar Engleman, M.D.
Professor of Pathology and Medicine, Stanford University School of Medicine

3:40 — 4:30 Roundtable Discussion
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

CALIFORNIA DEPARTMENT OF HEALTH SERVICES T0OBACCO CONTROL SECTION

Tobacco Control in Diverse Populations

Moderator
Jon Lloyd, M. A.
Chief, Data Analysis and Evaluation
California Department of Health Services, Tobacco Control Section

1:30 — 1:50 Differences in Tobacco-Related Behavior and Attitudes by Race,
Ethnicity and Gender in the United States and California:

A Comparative Analysis

Jessica Shumacher, M.S., Research Scientist

Kristi Koumjian, M.S., Research Scientist

Cadlifornia Department of Hedlth Services, Tobacco Control Section

1:50 — 2:10 Ethnic Differences in Correlates of Smoking Uptake and

Youths’ Exposure to Tobacco Control Programs
Luanne Rohrbach, Ph.D., Assistant Professor

Jennifer Unger, Ph.D., Assistant Professor

University of Southern California

2:10 — 2:30 Disparities and advantages: A two-sided story of Hispanic

tobacco use in California

Hao Tang, Ph.D.

Research Scientist, California Department of Health Services
Tobacco Control Section

2:30 — 2:50 African American Smoking Behavior Results from the 1999

California Tobacco Survey

Elizabeth A. Gilpin, M.S.

Cancer Prevention and Control Program
University of California, San Diego, Cancer Center
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2:50 — 3:00 Break

3:00 — 3:20 Smoking Cessation among Asian-Americans and Pacific Islanders
Shu-Hong Zhu, Ph.D.
Associate Professor, University of California, San Diego

3:20 — 3:40 Standardization and Disparate Populations
David Cowling, Ph.D.
Research Scientist, Cdifornia Department of Health Services, Tobacco Control Section

3:40 — 4:30 Roundtable Discussion
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

UNIVERSITY OF CALIFORNIA, S AN FRANCISCO
ToBACCO CONTROL ARCHIVES

The Secrets to Searching the Tobacco Industry Documents

Learn to search secret tobacco industry documents! Librarians and researchers
from the UCSF Center for Tobacco Control Research and Educatior/Library
for Knowledge Management provide hands-on experience, tips and tricks to
help you mine this important resource for tobacco control and public policy.

We will give examples of how tobacco industry documents have been
used in tobacco control policy research.

Celia White, MLS
Director of Content And Services
Legacy Tobacco Document Library
University of Cdifornia, San Francisco

Lisa Bero, Ph.D.

Professor, Dept. of Clinical Pharmacy/Inst. for Health Policy Study
University of Cdifornia, San Francisco

1:30 pm - 4:30 pm
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

TowN HALL M EETING: ToBAcco INDUSTRY FUNDING OF RESEARCH

Moderator
Dr. Kathy Sanders-Phillips
TRDRP Scientific Advisory Committee Member

Featured Participants
Dr. Tom Glynn
Director, Cancer Science and Trends, American Cancer Society

Dr. Scott Leischow
Chief, Tobacco Control Research Branch, National Cancer Institute

Dr. Susanne Hildebrand-Zanki
Director, Tobacco-Related Disease Research Program

Tobacco companies have provided millions of dollarsto researchersin the United Statesand have also con-
ducted their own internal research programs. This fact has been brought to the attention of the scientific
research community again recently with the launch of the Philip Morris External Research Program and with
the organization of a“ Tobacco Science and Health Policy” conference sponsored by Brown & Williamson.
With these programs, tobacco companies are encouraging researchersto join them in the effortsto make a
“safer” cigarette.

What has been the impact of tobacco industry funding of research on the research community and on the
public’s perception of smoking risks?

Isit ever appropriatefor researchersinterested in promoting public health to accept funding from anindustry
whose products areinherently unhedthy?

Can the positives of tobacco-industry funding of research justify the negetives?

If researchersrefuse tobacco industry dollars, where will they find support for their research?

Asaresearch funding agency and as part of the tobacco control community, how can and should TRDRP
respond?

TRDRPinvitesitsinvestigatorsand al interested researchersto participatein an open Town Hall discussion of
theseissues and more. TRDRP was encouraged by its Scientific Advisory Committee to hold thisdiscussion
to gather feed-back from its stake-hol ders on thisimportant topic.
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

The Media & Tobacco Control
Video by UCSF, Tobacco Control Archives

The visud media has played an important role in tobacco control efforts.  With funding from
TRDRP, the UCSF Library Tobacco Control Archives is now collecting and preserving outstand-
ing examples of media productions. To demondrate the variety of materials available to tobacco
control researchers a 20 minute video sampler was produced for viewing at this annua meeting.

The video sampler covers 23 years. public service announcements starting with the California
Proposition 5 campaign of 1978 and ending with this year’s California Department of Health
Services ads, segments from the famous “Death in the West” (a program about the Marlboro
cowboys that was suppressed for severd years), and a taste of the rest of the collection.

Altogether, the visuad galaxy of Public Service Announcements, workshops, award ceremonies,
televison news, curriculum materials, performances, tobacco industry promotions, press sum-
maries, law-enforcement and medica presentations in the TCA is an impressive array of research
materias newly added to the UCSF Tobacco Control Archives.

The film loop will run continuoudy on the hour and haf-hour in the Stapleton room during after-
noon workshop sessions both days.

For further information contact:
Arel Lucas

Project Archivist

Tobacco Control Archives

University of CaliforniaSan Francisco
415/502-6162

FAX: 415/476-4653
http:/Amww.library.ucsf.edu/tobacco/
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

American Indian Tobacco Education Network

Asian Pacific Islander/Tobacco Education Network
California Black Health Network
California Breast Cancer Research Program
Center for Disease Control & Prevention
Hispanic/Latino Education Network - USC/IPR
National Organization of Tobacco Use Research Funders
Tobacco Control in California
Tobacco-Related Disease Research Program

Universitywide AIDS Research Program
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THomas J. GLYNN, PH.D.

As Director of Cancer Science and Trends, Dr. Glynn advises the ACS about emerging issues in
cancer prevention and control and recommends cancer prevention and control research that is
ready for nationa application. Prior to coming to the ACS, Dr. Glynn was, from 1991 to 1994,
Associate Director of the National Cancer Institute’'s (NCI) Cancer Control Science Program
and, from 1991 to 1997, Chief of the NCI's Cancer Control Extramural Research Branch. From
1983 to 1991, he was Research Director for the NCI's Smoking, Tobacco, and Cancer Program.
Dr. Glynn has published widely on tobacco use prevention and control, both in the scientific
literature and for consumer, professiona, and patient education. He has served as Senior Scien-
tific Reviewer for mgjor reports on tobacco and hedlth from the U.S. Surgeon Generd’s office
and the World Health Organization and has been active in tobacco control programs in Eastern
Europe and India. Dr. Glynn holds a Master of Science degree in Communications Research/
Satistics from Boston University and a Doctoral degree in Psychology from the Catholic Uni-
versity of America in Washington, DC.

RayNarD S. KingTon, M.D., PH.D.

Dr. Raynard S. Kington is Associate Director of the National Ingtitutes of Hedth (NIH) for Be-
haviord and Socid Sciences Research. In this capacity, he directs the NIH Office of Behaviora
and Socia Sciences Research in the Office of the Director. Prior to coming to NIH, Dr. Kington
was Director of the Divison of Health Examination Statistics a the National Center for Hedlth
Statistics (NCHS) of the Centers for Disease Control and Prevention. In this capacity he aso
served as Director of the National Hedlth and Nutrition Examination Survey (NHANES). Prior to
coming to NCHS, he was a Senior Scientist in the Health Program at RAND. While at RAND, Dr.
Kington was a Co-Director of the Drew/RAND Center on Hedth and Aging, and Nationd Ingti-
tute on Aging Exploratory Minority Aging Center. Dr. Kington atended the University of Michi-
gan, where he received his B.S. with distinction and his M.D. He subsequently completed his
resdency in Interna Medicine at Michael Reese Medical Center in Chicago. He was then ap-
pointed a Robert Wood Johnson Clinical Scholar a the University of Pennsylvania. While at the
Universty of Pennsylvania, he completed his M.B.A. with distinction and his Ph.D. with a con-
centration in Hedlth Policy and Economics a the Wharton School and was awarded a Fontaine
Fellowship. He is board-certified in Internal Medicine, Geriatric Medicine, and Public Health
and Preventive Medicine.
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Dr. Kington's research has focused on the relationships between race, socioeconomic position,
and hedth datus, especidly in older populations. His research has included studies of the deter-
minants of hedth care services utilization; the economic impact of hedth care expenditures among
the elderly; and racia and ethnic diffrences in the use of long-term care.
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ScorrJ. LEiscaow, PH.D.

Dr. Leischow became Chief of the Tobacco Control Research Branch in the Behaviora Research
Program, Division of Cancer Control and Population Sciences at NCI in July 2000. Prior to
taking the NCI position, Dr. Leischow was an Associate Professor of Public Hedlth a the College
of Public Hedth, Universty of Arizona, and the Director of the Arizona Program for Nicotine and
Tobacco Research.  His research interests have been focused on the areas of nicotine behaviora
pharmacology, tobacco cessation, and the trandation of clinical smoking cessation research into
community practice. In addition to conducting seminal clinical research studies evaluating the
safety and efficacy of potential smoking cessation medications, Dr. Leischow aso played a se-
nior role in the development of severa statewide tobacco treatment and evauation programs in
Arizona, including the cregtion of the Arizona Smokers Helpline. In 1998, he was named Arizona
Prevention Center Researcher of the Year. He holds an undergraduate degree in Psychology from
the Universty of Wisconsin — Parkside, and a Ph.D. in Hedlth Education from the University of
Maryland a College Park.

KAty SANDERS-PHILLIPS, PH.D.

Kathy Sanders-Phillips is a developmenta psychologist who received her Ph.D. in experimenta
psychology from The Johns Hopkins University. She is currently the Distinguished Scientist in
Drug Abuse Research and Director of the Research program in the Epidemiology and Prevention
of Drug Abuse & Howard University. She dso holds an gppointment as Associate Professor in the
School of Public Hedth a U.C. Berkdley. Dr. Sanders-Phillips has published widedly in the area of
substance abuse with particular emphasis on the impact of exposure to community violence on
subsgtance use in African American women and Latines. She is a member of the Nationd Council
for the Nationd Ingitute on Drug Abuse and the Scientific Advisory Board for the Tobacco-Re-
lated Disease Research Program.
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Davip R. WiLLiams, PH. D.

David R. Williams is a Professor of Sociology, a Senior Research Scientist at the Institute for
Socid Research, and a Faculty Associae in the African American Mentd Hedth Research Center
and the Center for Afro American and African Studies at the Univergty of Michigan. Previoudy,
he was an Associate Professor of Sociology, Yae Universty, and Associate Professor of Public
Hedlth, Yae School of Medicine. He recaeived an MPH from Loma Linda Universty and a PhD in
Sociology from the Universty of Michigan. Dr. Williams is the author of more than 100 schol-
arly papers in academic journas and edited collections and a reviewer for some 35 scientific
journas. Currently, he is on the editorid board of five scientific journds. He is centraly inter-
eded in the determinants of socioeconomic and racid differences in mental and physicad hedth.
His research has examined the extent to which social and psychologica factors, ranging from
stress, racism, socia support, and religious behavior, to psychologica resources and hedth be-
haviors, are linked to sociad status, and may explain socioeconomic and racid variations in hedth.
He has received numerous awards, including an Investigator Award in Health Policy Research
from the Robert Wood Johnson Foundation. He has served on severa committees at the nationa
level including scientific pands of the Nationd Academy of Sciences, the Department of Hedlth
and Human Services Nationd Committee on Vitd and Hedth Statidtics (and chair of its subcom-
mittee on Minority and Other Speciad Populations), and the National Science Foundation’s Board
of Overseers for the Genera Socid Survey. He has aso held dected positions in professional
organizations, such as the Secretary-Treasurer of the Medica Sociology Section of the American
Sociologica Association. Currently, he is a member of the Inditute of Medicine Committee on
Understanding and Eliminating Racid and Ethnic Disparities in Hedth Care and the MacArthur
Foundation.

ANNa H. Wu, Pa.D.

Anna H. Wu, Ph.D, is a Professor of Preventive Medicine at the Universty of Southern Cdifor-
nia. She received her BA degree from the Universty of Cdifornia at Berkeley and her Doctorate
in Public Health from the University of California, Los Angeles. Dr. WuU's research activities
include tobacco-related cancer Stes such as lung, stomach, esophagus, and colon. In addition, she
has a long-standing interest in the changing cancer patterns of Asan migrants and has an active
research program to investigate the role of hormones and diet in the etiology of breast, ovarian
and prostate cancers.

5
>
Z
=
8
>
=
¥

TRDRP Annual Investigator Meeting 2001




RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

NOLAN ZANE, PH.D

Nolan Zane, Ph.D., is Director of the Nationd Research Center on Asan American Mental Hedlth
and Associate Professor of Psychology and Asian American Studies at the Universty of Cdifor-
nia, Davis. Dr. Zane received his bachdor’s degree from Stanford University and his doctorate in
clinicd psychology from the University of Washington. His research interests include the deve-
opment and evaluation of culturaly based treatments for Asan and other ethnic minority clients,
change mechanisms in mental health interventions, program evaluation of substance abuse and
mental hedth programs, and the culturd determinants of addictive behaviors among Asans. He
has authored numerous articles on Asan American mental health trestment and services, cultural
differences in intra and interpersona dynamics (e.g., self-consciousness, assertion), and addic-
tive behavior patterns in Asian communities. He also has co-edited books on Asian American
hedlth issues (Confronting Critical Hedlth Issues of Adan and Pacific Idander Americans) and on
the psychology of Asan Americans (Handbook of Asan American Psychology). He has served as
a consultant on research drategies for culturaly-diverse populations for the Nationa Ingtitute on
Drug Abuse, the National Ingtitute of Mental Hedlth, the Center for Substance Abuse Prevention,
and the Agency for Health Care Policy and Research. His current research examines cultural
differences in the role of loss of face in interpersond relationships with a specia focus on client
and care provider interactions.
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Tobacco exposure during pregnancy and its
effect on aneuploidy in newborns

Zamora, Frederick G.*, Ramsey, Marilyn J., Sorensen, Karen
J2, Chrigtian, Allen T.%, Bigbee, WilliamL.234, Harger, Gal F.2,
and Tucker, JamesD.*, Bennett, L. Michellet

Lawrence Livermore National Laboratory

Our laboratory isstudying the consequencesof maternal ciga
rette smoking during pregnancy on both the mother and the
newborn. Smoking during pregnancy is associated with low
newborn birthweight and suddeninfant death syndrome. We
have preliminary dataindicating that exposure to tobacco
during pregnancy induces chromosome damagein newborns.
We hypothesize that tobacco exposure during pregnancy is
associated withincreased aneupl oidy in newborns.

Inthisproject weare using existing paired newborn and
maternal blood samplesfor which we have activeand passive
tobacco exposure history during pregnancy. Our long term
goal isto determineif chromosomes 13, 18,21, X andY are
aneuploid morefreguently in newbornsthat were exposed to
tobacco during gestation compared to those who were unex-
posed. Thesechromosomeswerechosenfor analysisbecause
they cause birth defects suchasDown’s Syndrome.

Our short term goal is to establish a protocol to test for
aneuploidy. Weare preparing DNA hybridization probesto
visualize and identify specific chromosomesin interphase
cells. The probes are label ed with fluorescent dyes which
enableusto usefluorescent microscopy toidentify aneup-
loidcells. Toaidintheanalysisof probe-labeled didesweare
devel oping acomputer program to quantitate the number of
cellsonaslideaswell asthe number of thelabeled chromo-
someswithinthosecells. Thefrequenciesof aneuploid cells
intobacco exposed subjectswill be compared to unexposed
subjects. Wewill present preliminary datademonstrating our
ability to detect aneuploidy.

Over thenext year wewill continueto refineand standard-
izethesetechniquesin order to analyzethe existing maternal
and newborn samples. Using theresultsfrom thisstudy we
will beableto further our understanding of the effectsthat
tobacco smokehasonthedevel oping fetus.

TRDRPgrant #8RT-0070 CorndiusHopper Diversity Award
Supplement to FGZ. Thiswork was performed under theaus-
picesof the U.S. Department of Energy by the University of
Cdlifornia, Lawrence Livermore National Laboratory under

contract No. W-7405-ENG-48.
A2

Smoking During Pregnancy: Chromosome
Damage in Mothers and Newborns

Bennett, L.Michdlet, Ramsey, MarilynJ.}, Bigbee, William
L.234 Harger, Gail F.2, and Tucker, JamesD.

Lawrence Livermore National Laboratory

Theconsegquencesof maternd cigarettesmoking during pregnancy
onbaththemother and newbornarebeing studied. Itisof particular

interesttounderstandhow smokingandinherent geneti c suscepti-
hility rlatetoobserved chromosomd aberrationsindrculaingblood
cdls Approximately onequarter of thepopulaionisinherently sus-
ceptibletochromosoma damegewnheresstheremainingthreequer-
tersarerdaively ressant. Itishypothesized that sengtivepopula
tionsof newbornsandmothersareatincreasedrisk tochromosomd
damageby maternal smoking during pregnancy comparedtorela:
tively resstant populations.

Blood samplesfrom 300 mothersand their newbornsarebeing
collectedforthisstudy. Peripherd bloodlymphocytesfromthemother
andthefetd sdeof theplacentaareculturedandharvested 48and 72
hourslater to eval ustechromosomal aberrationsand genetic sus-
ceptibility, respectively. Chromosomeaberrationsaredetected using
wholechromosome painting probestovisudizechromosomes, 2,
and4inredand3,5and6ingreen. Approximately 1000cd| equivar
lents(~1800 metaphase cells) are scored from each materna and
newbornsampletoidentify stableand unstablechromosomedam-
age. Theclastogen, bleomycin, isusedtoassesssusceptibility to
induced chromosomd dameagein vitro.

Inadditiontobasdineand postpartuminterview questionnaires
dataabout smoking history, materna and newborn blood samples
arebeingtestedfor twobiochemica measuresof tobaccoexposure.
Thequeantificationof catininel evel sand4-aminobiphenyl-hemoglo-
bin (4-ABP-Hb) adductswill reducetherisk of potential recall biasfor
sdf-reportedtobaccouse. Preiminary dataindicatethat salf-reported
cigarettesmoking behavior prior toandearly inpregnancy arehighly
correlatedwiththesebiochemica measuresof exposure.

Todate, 170mother/newborn blood samplepairshavebeen ana:
lyzedfor chromosoma damage: 97 arefrom Caucasanr-Americans
and 73arefrom African-Americans. Sociodemographicdatahave
beencollectedfromall subjects. Thedistributionof bleomycin-in-
ducedchromatiddameageinboththematerna andnewbornpopula:
tionsdeviatesfromanormd distribution. Ingenera, thenewborn
lymphocytesaremoreres stant to bleomycin-induced damagethan
thematernd cells Themost recent andysesof thedataeva uatedthe
effect of age, race, maternd smoking during pregnancy, ever smok-
ing, passivesmoking, andbleomycinsensitivity onchromosome
aberrationfrequency. Inunivariateanalyses, therearesignificant
asciationsbetween maternd chromosomeaberrationfrequencies
andmother’ sage(p=0.05) and passvesmokeexposure(p=.01) and
thesefactorsremainggnificantinmultivariateandysis Inunivariate
andysesof datafor newbornsamples, bleomycinsensitivity associ-
aesdgnificantly withchromosomedamege Inamultivariateandy-
ds, ever smoking, smoking during pregnancy, and passivesmoke
exposureares gnificantly associaiedwithchromosomedameage.

Inthenextyear wewill finishcallectingandandyzingthesamples.
Wewill determineif maternd andnewbornpopulations, geneticaly
susceptibleto DNA damage, area increasedrisk of chromosomal
aberrationsduetotobaccoexposureduring pregnancy. Theidentifi-
cation of risksassociated with materna smoking during pregnancy
arecritica for theimprovement of thehedth of theindividud andthe
community.

TRDRPgrant#3RT-0070t0 DT andNIH grant RO1LHD33016t0
WLB. Thiswork wasperformed under theauspicesof theU.S. De-
partment of Energy by the University of Cdifornia, Lawrence
LivermoreNational Laboratory under contract No. W-7405-ENG-48.
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A3

Enviromental tobacco smoke exposure and
adverse pregnacy outcomes

Kharrazi, Martin

California Department of Health Services and
Public Health Institute

Themainobjectiveof thisstudy isto accurately determinethe
magnitude of association between exposureto environmental
tobacco smoke (ETS) in mid-pregnancy and various adverse
pregnancy outcomes. Previous studies have been hampered
by poor exposure assessment. Questionnaire studieshave
been hindered by questions that were not comprehensive,
and have been limited by theinability of most peopleto quan-
tify their exposureto ETS. Biomarker studieshaveonly been
able to quantify exposurein those women most highly ex-
posed to ET Sbecause of the high limits of assay detection.
Asaresult, both typesof studieshave misclassified sizeable
portions of the study populations in the referent (“unex-
posed”) group, many of whom areexposedto ETS. If thereis
atrueeffect of ETSon pregnancy outcomes, then the magni-
tude of thiseffect woul d be diminishedin these previousstud-
ies.

Inthisstudy, wequantified the magnitude of theassocia-
tion of ETSacrossalarge range of exposurewith measuresof
gestational duration, fetal growth and mortality using asensi-
tiveisotope-dilution high performanceliquid chromatographic/
atmospheric-pressureionization tandem massspectrometric
cotinine assay (detection limit=0.05 ng/mL serum). The study
population consisted of 2,777 woman-infant and 19 woman-
fetal death pairsfrom 11 countieswhoenrolledin April 1992in
California sprenatal screening program at 15-19 weeksgesta-
tion. Serum leftover from screening was banked and cotinine
analyzed and only thosewomen with cotininelevelshelow 10
ng (i.e., nonsmokers) wereincluded. Inmultivariate analyses,
log cotininewas not associated with mean gestational age,
but therewasa2.1-fold increase (p=0.09) inthe odds of deliv-
ery before 37 weeksover thetotal range of log cotinineval-
ues. A doseresponse effect wasfound between log cotinine
and mean birth weight (-110g, p=0.04) over therange of log
cotininevaluesafter controlling for gestational ageandfive
covariates. Thiseffect on growth translated into a2.5-fold
increase (p=0.09) in the odds of low birth weight over the
range of log cotinine values. Similar dose-response effects
were seen for infant length and head circumference, but not
for child’ sbody massindex or brain: body weight ratio, sug-
gesting that ET S-related growth restriction may be propor-
tionate. Therewasa3.4-fold increase (p=0.16) in the odds of
fetal death over therangeof log cotininevalues. To summa-
rizetheimpact of ETSacrossthe continuum of pregnancy, an
index of three adverse pregnancy outcomes, including fetal
death, low birthweight and preterm birth, wascreated. The
odds of an adverse pregnancy outcomeincreased 2.4 times
(p=0.01) over therange of log cotininevaluesin multivariate
analysis. These effect sizesgenerally arelarger than previ-
ously reported.

Inthefuture, wewill searchfor popul ation subgroupsthat
may be more susceptibleto the effects of ETSthan others,
such ascertain raceand education groupsand consumers of
caffeine, and estimate the popul ation attributablerisk of ETS
on adverse pregnancy outcomes. Thisinformationwill aidin
formulating adequate policiesand strategiesto prevent or mini-
mi ze tobacco exposure and thus protect fetal growth.

A4

In contrast to the effect of blood cholesterol,
smoking is associated with echogenic thickening
of the arterial wall. The Los Angeles Atheroscle-
rosis Study

WuH, Dwyer KM, ShircoreAM, Dwyer JH.

University of Southern California

Thisstudy focuses on relations between cigarette smoking
and the pathophysiology of atherosclerosisinthecarotid ar-
tery wall. Moredensetissue, suchasmuscleandfibers, pro-
ducesastronger echo of sound energy emitted fromanultra-
sound transducer. Thisistermed echogenictissue. Incon-
trast, low density material such asblood and lipidyieldsweak
echos (termed echolucent). Datafor thisstudy camefrom B-
mode ultrasonography of thecommon carotid arteries, blood
samplesand lifestyle questionnaires collected from acohort
of 281 participants (41% women) aged 40 to 60 years with
intima-mediathickness (IMT) greater than 0.65mmin at least
oneof thetwo common carotid arteries (indicating the pres-
enceof early atherosclerosis). Participantswerefreeof diag-
nosed cardiovascul ar disease at baseline and had been re-
cruited for the Los Angeles Arteriosclerosis Study. There
were 56 current smokersand 95 former smokersinthe cohort.
Ultrasonicimageswereanalyzedfor IMT and thicknessof the
echogeniclayer (EL) of theintima-mediacomplex. After ad-
justment for age, sex, plasmalipidsand blood pressureina
regression model, asignificantincreasein EL wasobserved
among current smokerscompared to never smokers(p<0.01).
The echogenic percentage of theintima-mediacomplex (%EL
=100 EL/IMT) in current smokerswasa so greater thanin never
smokers(difference=2.47%; 95% Cl=0.03t04.92%; p<0.05).
Noincreasein %EL was observed among former smokers(p
for differencefrom never smokers=0.6). Incontrast, theratio
of total cholesterol to HDL cholesterol (Chol/HDL) wasin-
versely related to %EL (p<0.05) after adjustment for smoking
status, age and sex. Thus, increased Chol/HDL wasassoci-
ated with greater echolucency of thearterial wall. Thesefind-
ingssuggest that while both smoking and elevated blood cho-
lesterol lead to atherosclerotic thickening of thearterial wall,
smoking achievesthiseffect viaasomewhat different path-
way, perhapsinvolving more connectivetissue and smooth
muscleproliferation.
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A5

Role of active smoking in subclinical
atherosclerosis in Type 2 Diabetics
Mack, Wendy

University of Southern California

Because of micro- and macrovascular complications, cardio-
vascular-related eventsare the primary cause of morbidity
and mortality in persons with diabetes. We have shown
among non-diabeti ¢ subjectsthat both active smoking and
exposureto environmental tobacco smoke (ETS) hasdel eteri-
ous effects on measures of subclinical atherosclerosis, in-
cluding thickening of thearterial wall and increasesin stiff-
nessof thearteries. Therelationship betweentobacco expo-
suresand atheroscl erosi sindiabetic popul ationshasnot been
well studied. However, it has been suggested that active
smoking may have more del eterious effectson atherosclero-
sisand cardiovascular outcomesin diabetics compared to
non-diabetics.

We used datafrom aclinical trial conducted among 299
adults (91% Hispani c) with non-insulin dependent diabetes
mellitus (NIDDM, or type 2 diabetes). Thistrial tested the
effectsof troglitazone, aninsulin-sensitizing agent vs. pla-
cebo ontheprogression of atherosclerosis. Theprimary mea:
sureof atherosclerosismeasuredinthistrial wasthecarotid
artery intima-mediathickness(IMT) by carotid ultrasonogra-
phy performed at baseline and every 6 monthsduring the 2-
year trial period.

A total of 299 subjectswith type 2 diabeteswererecruited
intothistrial (averageage =52 years, 66% female). Incon-
trast to dataobserved in non-diabetic popul ations, therewas
nodifferenceincarotid artery IMT by gender. Adjustingfor
ageand systolic blood pressure, subjectswith type 2 diabe-
teswho had ever smoked had a higher mean+ SEM carotid
artery IMT (0.88+ 0.009 mm) compared to subjectswho had
never smoked (0.84+ 0.012mm) (p=0.006). Relativetonever
smokers, IMT wasincreased in both current and ex-smokers.
A significant linear correlation between carotid IMT andyears
of smoking wassignificant among all subjects(r=0.19, p=
0.001). Subsequent analyses suggested that the association
with smoking and carotid artery IMT wasstronger in subjects
with higher blood pressure, pulserate, LDL -cholesterol, and
age. Theassociationwasnot modified by gender, or by indi-
cators of diabetic status such asglycosylated hemoglobin,
fasting glucose, or insulin\dose.

Thesedatacontrast with similar data.obtained in 993 non-
diabetic subjects(mean age 56 years, 52% female). Adjusting
for age and gender, subjects who had ever smoked (mean
IMT =0.76 £ 0.006 mm) had thicker IMTsthan never smokers
(meanIMT =0.74 £ 0.005 mm) (p=0.02). Our datafromthese
two populations suggest that active smoking may have a
stronger effect on subclinical atherosclerosis measured by
IMT in personswith type 2 diabetes compared to non-diabet-
ics.

A6

Early Benefits of smoking cessation in young adults
Barth, JacquesD.
Southern California Prevention and Research Center (SPARC)

Smoking cessation methodsin ayoung adult working popula
tionispoorly understood. Accesstothisgroupisdifficult as
no specificcontact proceduresarein place. Thelong-termim-
pact (2-3 years) and cessation on vascular viahility isunknown.
Thispopulation (17-21 years) was studied for 24 monthsfor
endothdia function (flow mediated dilation; FMD) and carotid
intimamediathickness (QIMT) usingsonographicprocedures.
Offline quantitative assessment wasdoneusing the ARTIS®
computerized softwaretechnique. Participantswere matched
for ageand gender. At 24 months 120 casesremained (average
20.7 years); 56 smokersand 64 non-smokers.18 smokershad
quit (L0women, 8 men) and 2 men had started. At month 24the
resultswere: Smokersshowed asignificantly thickened QIMT
and aendothelial dysfunction. The smoking quitters showed,
aready after 2years, FMD and QIM T va uesmorecompatible
with non-smokers. Thepotential for smoking cessation pro-
gramsat thissusceptibleage category need to beapplied. Re-
sults:

Smokers Ex-Smokers Non-smokers
(N=40) (N=18) (N=62)

FMD (d %)

3.2+29** 82+31 9.8+38
QIMT (um)

651+ 013 508+ 024 540+ 022*+*

Findingsat 24 months;, ** p<0.01,
Averageage20.7 years
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A7

Physicians’ advice to quit smoking: results from the
1996 and 1999 California Tobacco Control Surveys

*Burns, DavidM., M.D., Reed, Mark B., Ph.D., Mgor,
JacquelineM., M.S.
University of California, San Diego

Approximatdy 70% of dl smokersintheUnited Statesvisitaphysi-
cianeachyear. Thisrepresentsauniqueopportunity for physicians
toreachmillionsof smokerswith brief smoking cessationadvice.
Many dinicd trid interventionsexaminingtheefficacy of physdans
advicehaveshownthat brief smokingadviceincressesquit retesand
isvery codt effectiverdativeto other moreintensivesmoking cessa:
tioninterventions. Thepurposeof thisprojectistoexaminephys-
dans adviceinCdiforniausingpopulation-basedsurvey data There
arethreeprimary god sof thisresearch: 1) examinetheprevaencecof
physcians adviceinCdifornia, 2) determineif physicians advice
hasincreased over timein Cdiforniaand 3) examinethe effect of
physicians adviceoncessationactivity, cessationattemptsandces-
sationsuccess.

For thisresearchweareus ng datafromthe 1996and 1999 Cdlifor-
nia Tobacco Surveys. For both survey years, current and recent
former smokers(defined asabstinenceof 12 monthsor less) were
askedtoindicatethenumber of timesthey vistedaphysicianduring
thepastyear. Respondentswithat |east onevisittothedoctor were
askedif aphysician had advised themto quit smoking duringthe
hedthcarevisit. Respondentswerea soasked questionsconcerning
smoking cessationbehavior aswell assevera demographicques
tions

Todate wehaveexaminedtheprevaenceof sseingaphysdanin
Cdifornia,theprevaenceof receivingphysicians adviceandthe
effect of physicians adviceon cessation. Weused multiplelogistic
regression modeling to examinethedemographic determinants of
seeingaphyddianandrecavingadvicein 1996and 1999aswell asto
determineif therates of seeing aphysician and receiving advice
increased betweenboth survey periods. Cessation outcomeswere
asomodd ed sothat wecould determinetheeffect of physicians
adviceon cessation activity, cessation attemptsand cessation suc-
0essin1996and 1999.

Theresultsshowed significantincreasesinboth seeingaphys-
cianandrecaivingadvicebetweenthe1996and 1999 CTS. In 1996,
physicians adviceinfluencedbothcessationactivity and cessation
attemptsbut had no effect onlong-term cessation. In 1999, physi-
cians advicehad noeffect onany measureof smoking cessation.
Our next st of andyseswill examinewhether digarettepriceincreases
occurringattheend of 1998 andin 1999increasad smoking cessation
amongthe1999 CT Srespondents, resultingintheattenuated affect
of physicians adviceoncessationobservedin1999.

Asdemongratedinnumerousclinicd trid interventionstudies,
physicians advicecanincreaselong-term smoking cessationrates
amongsmokers. Theresultsof our research, however, suggest that
physicians advicedoesnot appear tohaveasubstantiveeffect on
popul ation level sof cessation successin Cdifornia. Achievingthe
resultsobservedindinicd trid sudieswill requirechangesinmedica
officesystems, organizationa policiesand changesinphysicianbe-
havior. *Principal Investigator

A8

Trends of adolescent 30-day smoking in California
from 1990 to 2000: An age-period-cohort analysis
Chen, Xinguang PhD., Liu, Xiaowei M.S.

University of Southern California

Objectives: Thisstudy analyzed age, period and cohort ef-
fectson secular trendsin cigarette smoking among Califor-
nian Adolescentsfrom 1990 to 2000.

Methods: Study subjectswere 28,971 adol escents (50.5%
males) 12 through 17 years of agefromthe CaiforniaTobacco
Survey (youth part) and the CaliforniaY outh Tobacco Sur-
vey. These subjectswerefrom randomly selected house-
holdsrepresenting the state population. 30-day cigarette
smoking wasused asoutcome measureand prevalencerate
of 30-day smoking was computed asan indication of smoking
levelsfor trend measurement. Effectsfrom chronological age,
historical time period and birth cohort wereanalyzed using
the age-period-cohort modeling method.

Results: The 30-day smoking prevalenceratesfor adoles-
cent malesand femal eswere 10.6% and 9.4%in 1990 respec-
tively. They increased to 11.3% and 11.9% in 1996 before
leveled off. The prevalence ratesdeclined since 1997 and
reached to 7.9% for malesand 6.0% for femalesin 2000. An
increaseinrisk of smoking over timefor cohortsborn before
1978 (acohort effect) isassociated with theincreasing trend
in 30-day smoking from 1992 to 1996. A declinein risk of
smoking over timefor the period from 71997 to 2000 (aperiod
effect) and adeclineinrisk of smoking over timefor the co-
hortsborn since 1978 (acohort effect) are associated with
thedecreasing trend in 30-day smoking.

Conclusions: Anincreased risk of smoking over timefor
adolescentsborn during 1974 ~ 1978 period attributed to the
increasing trend of 30-day smoking prevalenceduring the
19901996 periodin California. Tobacco control programin
Californiareduces adolescent smoking by protecting adoles-
cents 12 yearsof age and younger from smoking when they
advance from children to adolescents during the program
period. Itisrecommended that the current tobacco control
efforts be continued for long term successful smoking free
Cdifornia.
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A9

Patterns and risk factors for adolescent smoking
progression

Li, Chaoyang

University of California, Los Angeles

Tobaccouseremainsthel eading preventablecauseof desthand dis-
eaeintheUnited States. Despiteincreased publichedthknowledge
abouttheadversehea theffectsof smoking, adol escentsstill experi-
mentwithtobaccouse Whiletherehasbeenadight dedinenctiondly
inadolescent amokingin2001, themgjor progressionof newsmokers
hasbeenand continuedtobeadol escents Thus, identifying different
petternsof smoking progressonisanimportantissuebecausevarious
deve opmentd patternsmay belinkedtodifferent etiological path-
ways Theobjectivesof thisreseerchwere: (a) toexaminepatternsof
smoking progress onamong Cdiforniaadol escentsby gender and
ethnicity; (b) todeterminetherdativeimportanceof socid, psycho-
behaviord,and demographicinfluencesinpredictingsmokingpro-
gressons, and(C) totest potentiad mediatingand moderatingmecha:
nismsof predictorssmokingprogression.

Thepresentresearchutilizedthelongitudind datafromtheTobacco
ProgramandPolicy Trid project conductedamongjunior highschool
udentsin OrangeCounty, Cdiforniabetween 1997 and 2000. A totd
of 2,053aubjectswhocompleteddl three-wavesurveyswereandyzed
inthissudy. Thelongitudind samplecomprisesof 49.8%mdes 30.9%
whites 27.2%Higpanics 16.2%Agans 2.3%AfricanAmericans

Theresultsshowedthatingenerd therewassignificantincreaseof
prevaenceratesof lifetimesmoking (from 16%to30%) and current
smoking (from3.2%to7.2%) fromseventhgradetoaghthgrade The
prevaenceratesof smokingwerehigherinmales, Higpanics African
Americans andthoseinthecontrol groupcomparedtotheir counter-
parts. Overdl theproportionof non-smoker latent Satuswas8% et
early seventhgrade, 82%a midd eseventhgrade, and 76%at eighth
grade, indicatingamorerapid progressonof smokingfrom 7'to8"
grade. Adolescentswhoheditriedor experimentedsmokinghadhigher
probabilitiesof progressingtowardmoreadvancedsmokingsteges.
Mal es, adolescentsinthecontrol group, andwhiteshadhigher risk of
trandtionformlower tohigher stagesof smokingingenerd.

Threed assesof adol escentswereidentifiedbased onthepatterns
of their smokingprogressions sablenon-amokers(69.2%), dow exca:
lators(28.4%), andgablesmakers(2.3%0). Diversepetternsof amoking
progressionwereidentifiedindifferent genders programgroups, and
ethnic populations. Nearly half of thetotal program effectsonthe
reductionaf lifetimesmokingweremediated throughdteringintention
tosmoke Friend ssmokinginteractedwithrefusd sdlf-efficacy inthat
adolescentswhohadhigher refusd werelessinfluencedby friend' s
influenceonthar ownamoking. Mdegender, intentiontosmoke, and
friend samokingweres gnificantly assodatedwithgrester risk of regu-
lar/addictivesmoking.

Thefindingsof thisresearchenhanceour understanding of gender
andethnicdifferencesof smoking progressonandrdatedrisk factors
inCdiforniaadolescents It suggeststhat enhanced school non-smok-
ingpolicy may reducetheprobability of initiationand progress onof
adolescentamoking. Vaiablesauchasintentiontosmoke, refusal df-
efficacy, andfriend’ samoking canbeemphesizedinthesmoking pre-
ventionprograms.

A10

Do adolescents discriminate among types of
smokers and related risks?
Ha pern-Felsher, BonnieL.

University of California, San Francisco

Theultimategod of thisTRDRP-funded researchistoinformand
improveprogramsthat attempt to reduce or prevent adolescent to-
bacco use. Following 600 9" gradersover threeyears, thisstudy is
examining: 1) theinfluenceof risk judgmentsontobacco useonset; 2)
therel ationshi pbetweentheonset of tobaccouseand subsequent
riskjudgments; 3) whether experienceswithtobacco-rd ated outcomes
influencesubsequent risk judgmentsandtobaccouse; 4) how vicari-
ousexposuretotobacco useinfluencerisk judgmentsandtobacco
use; and 5) whether therel ati onship betweenrisk perceptionsand
behavior variesby gender andrace/ethnicity. Priortoconductingthis
larger sudy, weconducted apilot study to examinewhether 1) ado-
lescentsdiscriminateamong categoriesof smokers, 2) adolescents
discriminatebasad onfregquency and/or quantity, 3) thesediscrimina:
tionsengender different perceptionsof risk attributesto smoking,
and4) thesecategoriesaffect adolescents’ perceptionsabout smok-
ers ability to quit smoking. Thispilot study was conducted for
severd reasons. Frdt, many studiesconcerning smokingandsmok-
ing-related outcomesamong adol escentsuse categoriessuch asca-
sualorregularamoker todefinedifferent typesof anokers. Unfortu-
nately, thereisno consistency inhow thesecategoriesaredefined
acrossstudies. Second, itisnot clear whether adolescentsthem-
Hvesdifferentiatebetween different typesof smokersand, if so, the
basisonwhichsuchdiscriminationsaremade. Findly, theresultsof
thispilot study informed thedevel opment of risk scenariosusedin
thelarger longitudina study.

Fivehundred andfifty 9"graders(meenage14) whonever smoked
completedthesdf-administered survey. Subjectswereaskedtode-
finefour pre-sd ected categories(non-amoker, casuid smoker, Smoker,
andaddicted smoker) based onboth quantity of cigarettessmoked
andfrequency of smoking. Subjectsa soassignedapercentrisk for
four smoking related outcomes(lung cancer, frequent colds, heart
attack, difficulty exercising) toeechcategory of smoker. Findly, sub-
jectswereaskedtoassignapercent chanceof quittingfor eachtype
of smoker. Resultsindicated that adolescentsdiscriminated signifi-
cantly among non-smokers, casud smokers, smokersand addicted
smokers, based onbothfrequency of smokingand quantity of ciga:
rettes smoked (Wilk's Lambda =.29, F=5495.76, p=.00; Wilk's
Lambda=.60, F=2564.25, p<.00, repectively). Perceptionsof risk d o
showed significant differences, with addicted smokersperceived as
havingthegreatest chanceof experiencingeachnegetiveoutcome,
followedby thesmoker, thecasud smoker andfindly thenon-smoker
(p<.000). Findly, adolescentsascribed afar greater chanceof quitting
smokingtocasud smokersthanthey didtoeither regular or addicted
amokers(41%vs 27%vs 19%; p<.000). Undergtandinghow adoles:
centsdiscriminateamong categoriesof smokershasimportantimpli-
cationsfor smoking-rel atedinterventionsandrisk communication.
Didinctionsbetween casud andregular smokersareparticularly prob-
lematic, based onevidencethat casuia usetypicaly becomesregular
use. Patternsof beliefsabout different typesof smokerssuggest that
caution beexercisedin how wecommunicateabout snokingtothis

agegroup.
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Is emotional intelligence protective against psycho-
social risk factors for smoking in early adolescents?
Trinidad, DennisR., Johnson, C. Anderson, Chou, Chih-
Ping, Unger, Jennifer, B., Azen, Stanley P.

University of Southern California

Thegoal of the current project isto determine whether high
emotional intelligence (El) may beaprotectivefactor against
psychosocia predictorsof adolescent smoking. El may bere-
latedto psychosocial predictorsand thusmay beindirectly tied
to adolescent smoking. Though previouswork hasexplored
EI’ sdirect association with adol escent smoking, itsrelation to
psychosocid risk factorsfor smoking hasnot yet been explored.
Psychosocial risk factorsof interest include negative social
consequences of smoking becauseitisgenerally targeted by
socia-influencesbased tobacco prevention programs, and sus-
ceptibility to smoking and refusal self-efficacy asboth vari-
ables have been shown in past research to be predictors of
futuresmoking behaviors. El isdefined astheability to: accu-
rately perceive, appraise, and express emotion; accessand/or
generatefeelingsinfacilitating thought; understand emotion
and emotional knowledge; and regulate emotions. To assess
theEl, ashortened version of theMultifactor Emotional Intelli-
gence Scale, Adolescent Version (Mayer, Salovey & Caruso,
1997b), wasadministered to 416 hedthy 6™ gradestudents(53%
male) from middle schools in the Los Angeles area (mean
age=11.3 yrs, 32% L atino, 29% Asian/Pecific Idander, 13%
White, 19% Multiethnic, 6% Other). Studentsasocompleteda
self-administered survey assessing smoking rel ated variables,
including demographics, attitudes, beliefs, behaviorsand cul-
tural factors.

Regression modelscontrolling for age, gender, ethnicity, ac-
culturation, socioeconomic status, gradesreceivedin school,
perceived social normsof smoking, and perceived peer atti-
tudestoward smokingindicatethat emotional intelligenceis
protective against the af orementioned psychosocial risk fac-
torsfor smokingin early adolescents. Specifically, multiple
regression analysesreveal ed that those with high emotional
intelligence perceived more negativesocial conseguences of
smoking (p<0.01). Logistic regression modelsfit for the di-
chotomous outcome variables (susceptibility to smoking and
refusal salf-efficacy) revededthat, relativetothosewithlow El,
thosewith high El wereless susceptibleto smoking inthe next
year (OR=0.35; 95%Cl: 0.13-0.97; p=0.04), and more€fficacious
inrefusingcigaretteoffers(OR=0.62; 95%Cl: 0.39-0.97; p=0.04).

Though resultsindicatethat high El isaprotectivefactor for
these smoking precursorsin adolescents and should be con-
sidered when designing prevention programs, further analyses
need to be conductedto better understandtheroleof El inthe
relationship between psychosocial risk factorsand smokingin
adolescents. For example, does El moderatetherelationship
between negativesocial consequencesfor smokingandone's
susceptibility to smoking? Future adol escent smoking preven-
tion programsmay thusbeimproved by incorporating aspects
of emotiona intelligence.

Al2

Evidence of peer influences as a mediator of the
relationship between depression and smoking
initiation in young adolescents

*Ritt-Olson, Anamara, Unger, Jennifer, Ph.D., Sussman,
Steve, Ph.D., Johnson, C. Anderson, Ph.D., & Nezami,
Elahe, Ph.D.

University of Southern California

Depressive symptoms have been shown to be predictive of
smoking initiation. Patton and colleagues (1998) found that
peerswereinstrumental in understanding therel ationship
between depression and smoking. Depression may maketeens
more susceptibleto peer influences. Thisstudy explorespeer
influencesasamediator of therelationship between depres-
sivesymptomsand smoking. Over 800 seventh gradersinthe
Los Angelsareaparticipated in this cross-sectional analyses
and completed measures of depressive symptoms(CES-D),
ever smoking, and peer influences. Theethnic background of
participantswere 37% white, 30% L atino, 21% Asian, 7%
Other, 6% Multi-Ethnic. Depressive symptomsand peer in-
fluenceswere predictive of ever smoking when entered sin-
gly into amodel with ethnicity and gender as covariates,
depression standardized Beta=.19, p<.001 and peer influ-
encesSTB = .59, p<.001. Evidencewasfound that peer influ-
encesfully mediatetheassociation between depression and
smoking; standardized betadepression with peer influences
inthemodel =.08, p=ns. Because L atinoshad significantly
higher level sof depression and peer influences, themediated
model wastested on Latinosonly. Both direct (STB = .21,
p<.01) and indirect pathwaysremained significant (STB = .18,
p<.05), suggesting apartially mediated modd. When thissame
model wastested with Asiansonly, who had thelowest lev-
elsof depressivesymptoms, only theindirect pathwayswere
significant. These cross-sectional resultssuggest that future
longitudinal studiesshould addresstheinfluencesof peers
and ethnicity on therelationship between depressive symp-
tomsand smoking.
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Al3

Differences in smoking behaviors among bullies,
victims, and bully-victims among California 6"
grade students

Mouttapa, Michele, MA, Gallaher, Peggy, PhD, and Unger,
Jennifer, PhD

University of Southern California

Bullying isaform of aggressive behavior that occurs fre-
quently in schoolsworldwide. The Kaiser Family Foundation
(2000) found that children aged 8 to 15 years considered bul-
lyinga“big problem” that ranks higher than racism, AIDS,
and peer pressureto usedrugsand al cohol. Twomajor clas-
sificationsof bullyingincludedirect bullying (i.e., physical
and verbal assaults) andindirect bullying (i.e., shunning and
rumor-spreading).

Thereissomeevidencethat bullies(Berthold & Hoover,
2000), and victims(Sussman and Dent, 2000) both have higher
rates of smoking compared to other students. Thereis, how-
ever, alack of literaturethat has compared smoking ratesbe-
tween bullies, victims, bully-victims (student who are both
bullies and victims), and other students’ risk for smoking.
Furthermore, no known studieshave examined thedifferen-
tial effectsof direct and indirect bullying on smoking.

The purpose of thisstudy wasto determinewhether stu-
dentsclassified asBullies, Victims, and Bully-Victims had
higher rates of smoking than children who did not belong to
any bullying category (Controls). An ethnically diverse
sampleof 492 6 graderswith parental implied consent com-
pleted aself-administered survey that included measures of
bullying and smoking behaviors. 64.4% of the samplewas
female, andtheir meanagewas11.3years. Controllingforthe
effectsof friends' smoking, separate oddsratioswere cal cu-
lated for boysand girlson direct andindirect formsof bully-
ing. Logisticregression resultsreveal ed that among boys,
Direct Bullieshad higher rates of smoking than Controls(RR=
5.0). Boyswho were Indirect Bullies (RR=3.6) or Indirect
Bully-Victims(RR=3.9) had higher ratesof smoking than Con-
trols. Among girls, Direct Bully-Victimshad higher rates of
smoking than Controls(RR=5.0). Noneof theindirect bully-
ing categoriesweresignificant predictors of smoking among
girls.

Thesefindings suggest that adol escent Bulliesand Bully-
Victimsareat greater risk of smoking comparedto Victimsand
Controls. Theseeffectsvaried by gender and type of bully-
ing. Longitudinal studieswould enableresearchersto better
understand the causal relationship between bullying and
smoking through childhoodinto young adulthood. Prevent-
ing smoking and bullying behaviorsinasocial skillstraining
programwould beacost effectiveintervention strategy. To
test thefeasibility of adual-targeted program, futurelongitu-
dinal studiesshould examinewhether socia skillstrainingis
related to lower rates of subsegquent smoking and bullying.

Al4

Factors influencing smoking behavior:
california twin program

AnnS. Hamilton, MylesG. Cockburn, and ThomasM. Mack.
University of Southern California

The CaliforniaTwin Cohort consists of apopul ation-based
cohort of twinsbornin Californiawho have completed arisk
factor questionnaire. Currently, nearly 35,000 pairsarerepre-
sented inthe cohort. Information on personal smoking as
well an exposureto environmental tobacco smokewasob-
tained. In thiscohort we have assessed the role of some
shared familial and personal factorson therisk of ever smok-
ing.

Preliminary analyseshave shownthat among thosepairsborn
before 1950 both twins ever smoked in 48% of thelike-sex
mal e pairscompared to 33% of like-sex femaepairs. Among
thosebornin 1950 or | ater these percentageswerereduced to
31% among male pairsand 28% among femalepairs. This
proportiondid not vary by zygosity; however, theproportion
of pairsinwhich both twins never smoked washigher inthe
identical pairsof both sexesin comparisontothefraternal
pairs. Inamultivariateanalysis, older birth cohort and paren-
tal smokingincreasedrisk of ever smoking (OR's=1.4-1.7) while
personal education beyond high school was protective
(OR=0.5). However thelargest predictor of ever smokingin
both zygosity groupswaswhether or not the co-twin smoked
andtheadjusted ORwas3X higher intheidentical pairsthan
inthefraternal pairs(OR'sfor MZ=13-16; OR’sfor DZ=4-5).
Thesefindingsindicate that shared environmental factors
had amodest effect on smokinginitiation whilethemostim-
portant factor waswhether or not the co-twin smoked. The
much higher OR’ sfor theMZ twinsmay imply that genetic
factorsareplaying arole; however increased peer influence
and moresimilar environmental factorsmay also beinvolved.
Additional factorsrel ated to smoking behavior arebeing stud-
ied and theanalysiswill be extended to the compl ete data set.
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Bl

Nociceptor spinal terminals are targets for
nicotine to suppress inflammation

Ja-Pei. Miao, Frederick

University of California, San Francisco

Nicotineactsat the spinal cord to dose-dependently inhibit
bradykinin-induced plasmaextravasation in the kneejoint of
therat. The goal of the present study isto determine the
target for the action of nicotine.

To addressthis question we compared the actions of
intrathecal nicotinewiththat of capsaicin, aknown stimulator
for nociceptors, and by using the blockers of spinal primary
afferent neurotransmitters and spinal descending
antinociceptive pathways. Wefoundthat spinal administra-
tion of blockersfor primary afferent neurotransmitters, RP-
67,580 (aNK-1 receptor antagonist) or AP-5(aNMDA recep-
tor antagonist), markedly attenuatestheinhibition of brady-
kinin-induced plasmaextravasation by either intrathecal nico-
tineor intraplantar capsaicin. Conversaly, intrathecal admin-
istration of phentolamine (an ?-adrenoceptor antagonist) or
nal oxone (an opioid receptor antagonist), both block descend-
ing antinociceptivecontrols, enhancestheinhibitory action
of either intrathecal nicotineor intraplantar capsaicin. These
observationsindicatethat neurotransmittersof primary affer-
entsmediate the action of nicotinein apattern similar to that
of capsaicin. Furthermore, theanti-inflammatory action of nico-
tine, likethat of capsaicin, isunder modulation by spinal de-
scending pathways. Our findings provide evidencethat the
central terminal of the primary afferent nociceptor isthe spi-
nal target at which nicotineactstoinhibit inflammation.

Based on these and previous findings, wewill extend
our study to determine: first, the subtypes of thenicotinic
receptorswhich activatesthe primary afferentsand second,
thespinal descending mechanismwhich modul atesthenico-
tine-induced activation of primary afferents. Wewill focuson
thedescending mechanismlinkedtothevagal activities. Re-
sultsfrom our preliminary studiessuggest that modul atory
action of thisdescending mechanism(s) may beenhanced by
stimulation of thevagal afferentselectrically or physiologi-
cally (by viscera distension). Thesevagal afferentsproject
to the supraspinal centers, whichin turn send modul atory
signalsto the periphery viaspina descending pathways.

Since nicotine absorbed from tobacco smoking can eas-
ily enter the central nervous systemincluding the spinal cord
and thus produce anti-inflammatory actions, and sincethe
novel modul atory mechanism(s) weare characterizing can be
related to physiological activity of thegut, itispossiblethat
the unwanted action of nicotine could becomeworseif the
intestine does not function properly. Our studiesare, there-
fore, of both physiological and pathophysiological signifi-
cance.

B2

Nicotine suppression of tastant-evoked neural
activity in the rat

Simons, Christopher T.

University of California, Davis

Weightlossassociated with tobacco usecontributestotheinitia:
tionand maintenanceof smoking behavior. However, themecha
nism by which cigarettesmokeor nicotine, itsactivecongtituent,
leadstoweight lossisnot fully understood. Weproposethat nico-
tinemodulatesactivity intheneurd taste pathway suchthat foods
consumedfollowing exposurearedeemed lesspaaable.
Responssstofivetastants(NaCl, ditricacid, sucrose, glutamate
andquinine) wererecordedinrat neuronsresidinginthefirst central
tastenudeus—thesolitary nudeus(NTS)—yprior toandfollowing
pretrestment of thetonguewithoneof threedosesof nicotine(600
mM, 8.7mM, 0.87 mM) for 4min. Noneof thecdstestedtodate(3
of 3) repondedtothel owest dose(0.87 mM) of nicotine. Further-
more, tasteresponsesfoll owing nicotineadminisirationwerenot
different fromthoseobtained prior tonicotine. Inresponsetothe
intermediate ni cotine concentration (8.7 mM), 4 of 5 neuronsre-
sponded with anincreaseinfiringrate. Moreover, followingthe
cessation of nicotineadminigtration, tastant-evoked activity was
substantidly reduced ascomparedtopre-nicotinelevels. Tastere-
gponsesrecoveredtopre-nicotinel eve swithingpproximatdy 6min-
utesfollowing thetermination of nicatinegpplication. Findly,50f 6
neuronsrespondedtothehighest doseof nicotine(600mMM)withan
increaseinfiringrate. Following nicotineadminigtration, tastant-
evokedactivity of theseneuronswassignificantly suppressed but
recoveredtopre-nicotinelevel swithingpproximatey 9 minutes.,
Two propertiesassociated with nicotinemay underliethesup-
pressiveeffect of tagtant-evoked activity. Firg, nicotineisanirritant
that dicitsactivity fromnoci ceptiveneuronsresultinginasensation
of pain. Otherirritant chemical sincluding capsaicin(thepungent
prindpleinchili peppers) and piperine(thepungent principleinblack
pepper) havebeen showntosuppresstasteresponseseither elec-
trophysiologicaly or psychophyscaly. Alternatively, nicotineisa
bitter chemica and previousstudieshavedocumentedthesuppres-
sionof non-hitter tastantsfollowing theadministration of quinine.
Todate, itisunknown by what mechanism nicotine suppresses
testant-evoked neura activity. Delineating betweenirritantandbit-
ter properti esassoci ated with ni cotineasamechanismfor tastesup-
pressonremainsagod of our laboratory.
Althoughthedataaccumulated todatesuggest that nicotine
suppressescentra tagtetransmission, itisunknownwhether this
trand atestoasuppression of tasteintensity asperceived by hu-
mans. Toaddressthispossihility, psychophysica testing of humen
subjectswill beundertakentodetermineif theneurophysiological
changesobserved presently correlatewithhuman perception. By
s0doing, humansubjectsandanima modd scanbesudiedsmulta:
neoudy alowingforamorecomprehensiveunderstanding of the
mechanismsunderlying nicotine-suppression of tastesensations.
Understanding how nicotineaffectstasteprocessing canlead
to new gpproachesaimed at reducing weight gainfollowing the
cessation of smoking. Becauseweight gainisasignificant factor
hindering smokersfromaquitting, dleviatingthisunwanted s deef-
fect may improvethesuccessrateof smokerswhowouldliketostop.
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B3

Proteins involved in nicotinic receptor clustering
Conroy, William G.
University of California, San Diego

Nicotine, themajor neuro-active chemical intobacco, exerts
itseffectsby binding to specific receptor proteinscalled nico-
tinicreceptors. Nicotinicreceptorsarefound onthesurfaces
of neuronsthroughout the nervoussystem. Thesereceptors
normally respond to the neurotransmitter acetylcholinewhen
released at synapses (thesiteswheresignal sfrom oneneuron
aretransferred tothenext). Many of theneuronsthat express
nicotinic receptors position the receptorsonthe neuronin
discretelocationsor clusters. Thiscompartmentalization of
thenicotinic receptorsallowsfor precise activation of sub-
setsof receptors, distinct signaling totheinterior of thecell,
and separateregulatory control of receptor populations. Thus,
how and wherethereceptorsarelocalized on aneuron deter-
minetheir function and regulation. Theproteinsand mecha-
nismsfor positioning nicotinic receptors on neuronsare not
known.

Nicotinicreceptorsarefound on neuronsin all autonomic
ganglia(clustersof neuronsoutsidethecentral nervoussys-
tem). Most of the neuronsinthesegangliahaveat least two
classes of nicotinic receptorsthat differ intheir pharmacol-
ogy, electrophysiological properties, subunit composition, and
cellular location. Oneclassof receptorscontainsa7 subunits
and islocated outside of synaptic sites on these neurons.
Theother classof receptors containsa3 subunitsin combina-
tionwith other subunitsand isfound outside aswell aswithin
synaptic sites call ed postsynaptic densities. Postsynaptic
densitiesareacomplex network of proteinson thereceiving
side of asynapsethought to beinvolvedin organizing and
regul ating the signaling components necessary for respond-
ingtoincomingsignals.

Recently, familiesof proteinscontaining specific protein-
interaction domainscalled PDZ domainshavebeenidentified
in postsynaptic densitiesat synapsesin thecentral nervous
systemwherethey areimplicatedintheassembly of glutamate
receptors, enzymes, and cytoskeletal componentsinto signal-
ing scaffolds. Wereport herethat onefamily of PDZ domain
proteinsmay play asimilar rolein ganglionic neurons, orga-
nizing and regul ating nicotinic receptorslocated at postsyn-
aptic densities. Weused specific antibodiesto PDZ domain
proteinsin combination with fluorescence microscopy to de-
terminethe expression and | ocalization of these proteinson
ganglionic neurons. Wefound these proteinsarranged in
discreteclusterson the cell bodies of the neurons. Most of
theclusterswerefound together with nicotinic receptorscon-
taining a3 subunits. Whenthe neuronsweredissociated and
grownincell culturefor 1 week the clustersof PDZ domain
proteinsand nicotinic receptorswerefound co-clustered on
the cell bodiesand processes extending fromthecells, pre-
sumably at sitesof newly formed synapses. Weare now at-
tempting to determine if the PDZ domain proteins directly
interact with the nicotinic receptors.

PDZ domain-containing proteins appear to play key roles
inorganizing and targeting receptorsand effectors at synap-
tic sites on neurons. We haveidentified afamily of PDZ
proteins as candidate proteinsfor fulfilling theserolesfor
nicotinic receptors. Thesestudiesare providing basicinfor-
mation regarding thefunction and regul ation of thereceptors
that mediatenicotine seffects.

B4

Regulation of nicotinic acetylcholine receptors on
rat hippocampal neurons

Zago, Wagner M.; Kawai, Hideki; and Berg, Darwin K.
University of California, San Diego

Nicotineisthe primary addictive agent in tobacco driving
human behavioral changesthat promotetobacco-related dis-
ease. Nicotineactsthrough aclassof signalingmoleculeson
neuronscalled nicotinic acetylcholinereceptors (nAChRs)
that normally respond to the neurotransmitter acetylcholine.
Oneof themost abundant nAChRsinbrainisaspeciescom-
posed of subunits encoded by thea 7 gene. Importantly, a7-
nAChRsallow calciumto enter the neuron, thereby regul at-
ingalargevariety of cellular events. Asaresult, a 7-nAChRs
contributeto many brain functions, including learning and
memory, and havebeenimplicated in numerousneuropathol o-
gies, including Alzheimer’ sdisease.

The hippocampus, whichisessential for many kindsof
memory formation, contai ns one of the highest concentra-
tions of a7-nAChRs. We have used afluorescent marker to
examinethe distribution and regulation of a7-nAChRsonrat
hippocampal neuronsgrown in dissociated cell culturefor 2-
3 weeks. The fluorescent marker is a derivative of a-
bungarotoxin, asmall protein from snake venom and binds
tightly and specifically toa7-nAChRsonthecells. Wefind
that a7-nAChRsareexpressed at significant levelson most
inhibitory neurons, namely neuronsthat haveglutamicacid
decarboxylase (GAD), an enzymerequired to synthesizethe
inhibitory neurotransmitter GABA. Thea7-nAChRsarear-
rangedindiscreet clusterson thedendrites (processesthat
extend from neurons to receive synapses) and on the cell
bodies. Interestingly, theclustersarelocalizedin part at what
appear to beinhibitory synapses, namely sites containing
GAD onthepresynaptic sideand GABA , receptorsonthe
postsynapticside. Thelocationimpliesamodulatory rolefor
a7-nAChRsat inhibitory (GABAergic) synapses, consistent
with previous physiological findings.

Blockade of neural activity for 3 days, either by using
tetrodotoxinto prevent action potential sor glutamate recep-
tor inhibitors (CNQX/APV) to prevent excitatory synaptic
transmission (glutamatergic), significantly reducesthe pro-
portion of inhibitory neurons expressing detectable a7-
nAChRs. Biccuculine, which blocks GABA , receptorsand
therefore preventsinhibitory synaptic transmission, hasno
obvious effect on the number of such cellsexpressinga7-
nNAChRs. Treatingtheculturesfor 3 dayswith either of two
secreted proteins, namely brain-derived neurotrophic factor
(BDNF) or neuregulin (Nrg-b1), significantly increasesthe
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proportion of inhibitory neurons with high levels of a7-
nAChRs. Neither BDNF nor Nrg- b1, however, wasableto
compensatefor either tetrodotoxin- or CNQX/APV-induced
decrementsina7-nAChR expression. Preliminary experiments
indicatethat nicotineat concentrationsfoundinthebrainsof
smokerscanincreasea7-nAChR levelsontheneurons. None
of thetreatmentsalter the number of inhibitory neuronsinthe
cultures.

Hippocampa a7-nAChRscan beactivated by acetylcho-
line, choline, and nicotine, but not by GABA. Their localiza
tion at GABAergic contacts suggeststhey modulaterather
than mediateinhibitory transmission. Theresultsdescribed
hereindicatethat a 7-nAChRsaresubject tocompetingforms
of regulation that control their expression on hippocampal
neurons. Thesestudieslay thegroundwork for determining
how chronic exposure to nicotine, resulting from tobacco
usage, may alter hippocampal function.

B5

Nicotine and its metabolites: apoptosis in
developing neurons

Zhang, Jun

Human BioMolecular Research Institute

During maternal smoking, nicotinereadily gainsaccesstothe
fetal compartment. Based on previousreportson excessive
neurona apoptosisinfetal brain after nicotineexposureduring
pregnancy, weproposed to eval uatethe effectsof nicotineand
their metabalites, including cotinine, nicotineiminiumions, and
nitrosoamines, on apoptosi sof devel oping neuronsthrough
thestudy of biochemical apoptotic events, and understand the
biochemical mechanismsof neuronal apoptoticcell deathtrig-
gered by nicotine.

Our first year of research hasbeen focused onthe devel op-
ment of the hippocampal progenitor neuronal culture system
and eval uation of their morphol ogica and biochemica changes
during neuronal differentiation and nicotinetreatment. The
hippocampal progenitor neuronsculturesystemwasobtained
and established inthelab. Differentiation of the progenitor
neurons have been monitored for up to 6 daysand the mor-
phological changesduring differentiation hasbeen examined.
Expression profileof neuronal marker proteinsNFH and GAD,
neuronal precursor marker proteins, vimentin and nestin,
gpoptosisregulatory proteins, Bel-xI, Bel-2, p53, and p21 were
evaluated at various differential stages. Morphological
changes of undifferentiated and differentiated neurons after
nicotinetreatment wereexamined withvital dye. It hasbeen
reported that the undifferentiated immortalized hippocampal
progenitor cellsare very sensitiveto low doses of nicotine
treatment (0.5 mM) and resultsin 50% cell death (Berger et d.,
1998). However, our repetitiveexperimentsusing different con-
centrationsof (-)-nicotine(0.1-100mM) and differentlength
of treatment time (24-48 hrs) did not show the extensive
apoptotic effect of (-)-nicotineasreported previously. Nico-
tine metabolites, including cotinine, 1,2-, and 1,5-nicotine
iminiumion, weresuccessfully chemically synthesized. We
did not observeany decreasein cell viability after treatment of

theHC2S2 cdllswith cotinineandiminiumion.
Toresolvethecontroversial results, we haveisolated sub-
groupHC2S2 cell clonesby limited dilution. Wethink that low
number of heterogeneouscellsfromtheorigina cell prepara
tion may have been preferentially enriched during extended
culture passage since the previous publication (Hoshimaru et
a.1996). Wea so suspect that extended cell culturemay leadto
maturation of somepopulation of theprogenitor cellsbasedon
theexpression of adult form GAD inundifferentiated cell popu-
lation. Such maturation could explaintheresistanceof thiscell
popul ation to (—)-nicotinetreatment ascompared totheoriginal
report. Therefore, expression of GAD will beused toidentify
immature progenitor neuron clonesand to eliminate the poten-
tial confusions caused by heterogeneouscell population. We
will alsofocusontheprimary neuron cell culture systemsfrom
early rat embryofor parald study. Inthemeantime, overwhelm-
ing reportsindicated nicotinic receptor-mediated protection
against b-amyloi dandglutamateneurotoxicity andsuggested
potential useof nicotineto delay theprogressof Alzheimer’s
disease. Thesereportsagain confirmed thelinkage of nicotinic
receptor activation and neuronal survival status. Our research
will further clear the controversial onwhen nicotineanditsme-
tabolitearepro-deathandwhenthey arepro-survival.

B6

Interactions between menthol and nicotine in the oral cavity
Carstens, E.
University of California, Davis

Menthol isacommon additivein chewing gum, mouthwashes
and other products because of the cooling and “fresh”
sensationsit dicits. Menthol isalsocommonly added totobacco
products such asmenthol ated cigarettes or chewing tobacco.
The preference that some consumers have for mentholated
tobacco productsispresumably dueasensory effect of menthol
in combination with nicotineand other tobacco constituents,
sincementhal itself doesnot actinthecentral nervoussystem.
We propose two opposing effects of nicotine that might
contributeto the acceptance of menthol ated tobacco products.
Ononehand, menthol at higher concentrationselicitsanoral
irritant sensation* that may interact withtheirritant sensation of
nicotine? to produce a*“harsh” sensory impact that may be
desirable, analogousto apreference for spicy food. Onthe
other hand, menthol-induced irritation may cross-desensitize
theord irritant sensation produced by nicotine, thereby reducing
the harshimpact of inhal ed smoke (or ingested tobacco) and
thusmaking it more palatable. Inthe present study we have
investigated thesetwo possibilitiesin controlled psychophysical
experiments.

Student and staff volunteers participatedin thisstudy which
wasapproved by theUC DavisHuman SubjectsCommittee. In
the first experiment, 0.3% (19.2 mM) I-menthol was applied
successively toonesideof thetongue 10timesat 1-minintervals,
and subjectsratedtheintensity of theperceivedirritationusing
abipolar category scde. Theintensity of irritation progressively
decreased acrosstrias, consistent with desensitization. Totest
for cross-desensitization of nicotine-evoked irritation by
menthol, nicotine (0.6 %; 37 mM) wasapplied to both sides of

TRDRP Annual Investigator Meeting 2001

5
2
4
&
S
o
Z
£
2
®
S
)
a
»
o
:
g
5
?
™
g
@




;
-
od
§
=
%
@
:
0
g
=
e
)
Q
v
E
-
=
Z
\

-
Z
O
g
7
z
S
4

RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

thetonguesmultaneoudy, 5min after theconclusion of menthol

application or after the cooling sensation of menthol had

subsided. In both cases, nicotine-induced irritation was

significantly weaker onthe menthol-pretreated Side, consistent
with cross-desensitization of nicotine-evoked irritation by

menthol. Finally, menthol wasrepeatedly appliedto oneside
of thetongue at ashorter (20-sec) interval, and elicited arapid

increaseinirritant sensation over theinitial trials, consistent

with sensitization, followed in subsequent trials by a
progressivereductioninirritation (desensitization). Aftera5

minrest period, self-desensiti zation was confirmed. Repeated
application of menthol at thesameshort interstimulusintervas

wasthen resumed, and resulted inasignificant meanincrease
inirritant intensity consi stent with stimulus-induced recovery

SR).

Thus, application of higher concentrationsof menthol alone
induces an oral irritant sensation along with cooling. The
intensity of irritation evoked by repeated delivery of menthol
varied depending on therate of application, illustrating the
complexity of menthol’ ssensory effects. Importantly, menthol
strongly cross-desensitizesirritation evoked by nicotine, ina
manner that wasindependent of menthol’ scooling action. The
dataarethereforeconsistent with thepossibility that menthol
may increasethe pal atability of mentholated tobacco products
by reducing theburning sensationdlicited by nicotine.

1ICliff MA, Green BG. Sensory irritation and coolness produced by
menthol: evidence for selective desensitization of irritation. Physiol
Behav 1994; 56: 1021-1029.

2Dessirier J-M, O'Mahony M, Carstens E. Oral irritant effects of
nicotine: psychophysical evidence for decreased sensation following
repeated application and lack of cross-desensitization to capsaicin.
Chem Senses 1997; 22: 483-492.

B7

Nicotine effects on renal function in experimental
diabetes

Gabbai, FrancisB.

University of California, San Diego

Smoking hasbeen recognized asamgjor risk factor for thedevd-
opment and progression of kidney diseasein patientswith both
insulin-dependent and noninsulin-dependent diabetesmellitus.
Asariskfactor, smoking 1) increasestherisk for thepresenceof
proteininurine, 2) shortensthetimeinterval between onset of
diabetesand onset of presenceof proteinintheurine, 3) acceler-
atestherateat which patientslosskidney function and require
didyssinordertolive. Inspiteof themajorimpact of smoking
on progression of diabetic renal disease, very littleisknown
about the mechanism(s) by which smoking acceleratesrenal in-
jury.

Studies performed inour laboratory haveinvestigated the
effectsof intravenousadministration of nicotine (asasurrogate
for smoking) onkidney functioninnormal animalsandanimals
with experimental diabetesmellitus. Thestudiesdemonstrate
that admini stration of nicotineisassociated with animportant
increasein hydrostatic pressureintheglomerulus which consti-
tutesthekidney filtering unit. Thisincreaseinhydrostatic pres-

surehasbeen observed bothinnorma animalsand anima swith
experimental diabeteswhichbasdinehydrogtatic pressureisal-
ready el evated duetothe presenceof diabetes. Thisincreasein
glomerular hydrostatic pressurehasbeenrecognized asamajor
risk factor for the progression of kidney diseasein experimental
modelsof diabetesand could providean explanation asto how
nicotineaccelerateskidney disease. Wehaverecently performed
asecond set of experimentsto determinewhat isthemechanism
responsiblefor theincreasein hydrostatic pressureduring nico-
tineadminigtration. These studiesdemongtratethat administra-
tion of an agent which blocksthe effectsof angiotensin|l (a
major kidney hormone) preventstheincreaseinglomerular pres-
sureduring nicotineadministration. Thebeneficid effect of an-
giotensin |1 blockerswereobserved bothinnormal animalsand
animalswith experimentd diabetes.

Theresultsof thepresent study providevery excitinginfor-
mati on about the potentia mechanism of nicotineinduced rena
damage. Mostimportantly, theseresultssuggest that dterations
inangiotensin |1 could beresponsiblefor thechangesin renal
functioninduced by nicotineadministration. Importantimplica-
tions of such afinding would bethat the use of acommonly
prescribed medication for thetreatment of hypertensionand
proteinuria(angiotensin converting enzymeinhibitorsand an-
giotensin || receptorsantagonist) may prevent smoking/nico-
tineinduced renal damage. Based onthelimit successof smok-
ing sensation treatments, the possibility that arather benign
medi cation could prevent or retard the effectsof smoking/nico-
tineon renal function providesan extremely attractiveaterna
tivetherapy.

B8
The acute effects of low dose naltrexone on ad lib

smoking in normal heavy smoker and chippers
Olmstead, Richard E., Caskey, NicholasH., Madsen, Damian
C., Terrace Scott M., lIwamoto-Schaap, PaulaN., Griffith,
TinaM., WirshingWilliam C., Jarvik, Murray E.

University of Californa, Los Angeles, VAGLAHS-West LA

The potential of the opiate antagonist naltrexone as apharmacotherapy for
smoking cessation has been investigated with mixed results. This study
investigatestheacuteeffectsof ndtrexoneonadlibsmoking. Thetwenty-
nine subjectsincluded heavy smokers (>15 cigarettes per day, n=19) and
chippers(< 6 per day, n=10). Inadouble-blind, repeated measuresdesign,
subjects participated in three 12-hour sessions during which they were
given either placebo, naltrexone 50 mg, or naltrexone 100 mg. Subjects
wereexposed tod| threedrug conditionsin randomorder. Subjectssmoked
ad lib during the sessons. Dependent variables included: measures of
smoking topography, questionnaire measures of urge to smoke, expired
carbon monoxide, and serum cotinine and nicotine. Preliminary results
indicated amain effect of dosewhichfollowed aquadratic pattern. Subjects
smoked fewer cigarettes with 50 mg naltrexone than with placebo (p <
.005) but the 200 mg condition did not significantly differ fromplacebo. A
significant main effect of group on interpuff interval was found where
smokers showed significantly longer interpuff interval than chippers(p <
.001); alinear trend interaction for inter-puff interval was also suggested
indicating a difference in dose response between the two groups (p<.08,
ete?=.15). A significant main effect of group on puff duration was ob-
served with smokerstaking longer puffsthan chippers (p <.001). Findings
concerning self-report measuresof urgeto smokewill also bepresented.
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Bupropion for smoking cessation: a randomized
trial

Simon, Jod A

University of California, San Francisco and

the San Francisco VA Medical Center

Standard smoking cessationinterventionsincludecounseling,
nicotinereplacement therapy, and salf-helpliterature. Because
smokersaremorelikely to haveapast history of depressionand
smoking cessation may increase symptomsof depression, the
useof antidepressant medi cation for smoking cessation hasbeen
proposed asapossibleaidfor smoking cessation. A few studies
havereported bupropion, an antidepressant, an effectivead-
junct for smoking cessation. However, the effectiveness of
bupropion hasbeen studied in only afew popul ationsto date.

Weare conducting arandomized blinded clinicdl trial at the
SanFrancisco VA Medica Centerinwhichsmokersrecaivestan-
dard treatment that includes 2 months of the nicotine patch,
counseling, and useof salf-helpliterature. Inaddition, approxi-
mately 50% of participantsarerandomly assignedtoreceive 7
weeksof bupropion whereasthe remaining 50% of participants
arerandomly assignedtoreceiveanidentical placebo. Neither
the participantsnor theinvestigators know who hasbeen as-
signedtoreceivetheactivedrug. If theaddition of bupropionto
standard therapy increasesbiochemically-confirmed smoking
cessationratesat oneyear, it may becomeanimportant addition
tosmoking cessation programstargeted at diversepopul ations
of heavily addicted smokers.

Thisstudy iscurrently following participants. A tota of 244
current out-patient smokers, both veteran and non-veterans,
havebeen enrolled and arebeing followed. Twelve-monthfol-
low-up dataareavailablefor 222 participants. By self-report,
60% of theparticipants(n=113) havequit smoking at theend of
treatment (8 weeks) and 41% of the participants (n=91) have
quit smoking at 6 monthsof follow-up. Thesdf-reported end-
of-treatment quit ratesare 64%for thebupropiongroup and 56%
fortheplacebogroup (P=0.20). Thesdf-reported 6-monthand
12-month quit ratesaresimilar in both groups. The 12-month
quitratesfortheseparticipants, validated by either sdlivacotinine
or proxy, are 18%in the bupropion group and 27% in the com-
parisongroup (p =0.09) A totd of 5 participantshavedied, 2in
thebupropiongroupand 3inthecomparisongroup.

If thecurrent trend continuesthroughthecompl etion of fol -
low-up, the addition of bupropionto nicotinereplacement and
counselingwould not appear to further increasequit ratesover
that expected from nicotinereplacement and counsdling alone.

B10

Effectiveness of two different regimens in a
smoking clinic

Sherman, Scott E.

University of California, Los Angeles

Several studieshave been conducted onthe efficacy of dif-
ferent smoking cessation therapies. However, few studies

havelooked at their effectivenessin everyday clinical prac-
tice. This study is an analysis of the effectiveness of
bupropion versusbupropion plusnicotine patchinaroutine
clinical setting at the Sepulveda VA’ s Smoking Cessation
Clinic(SCC). Our primary goasareto determinethecomple-
tion ratesof the SCC, six-month abstinencerates, and evalu-
atethedifferencesin cost among each treatment regimen.

During the period of February 25, 2000 to June 29, 2001,
al patientsenrolled in the SCC wereeligibleto participatein
thestudy. Consenting patientshad the option of agreeing to
oneor more of thefollowing study components: 1) random
assignment to recei ve bupropion or bupropion plusnicotine
patch, 2) completethe baselineand follow-up survey, and 3)
giveaccesstotheir medical records. The SCCreceived atotal
of 708 patient referrals. Of these, 388 (55%) attended at |east
one session of the eight-week long program and 274 (71%)
consented to participatein one or more partsof the study. Of
the 274 study patients, 112 werein the bupropion treatment
group, 115 wereinthe combination group, 45 received nico-
tine patch alone, and 2 did not receive any pharmacol ogic
assistance. Although the study did not randomly assign
patients to nicotine patch treatment alone, patients who
agreed to participate but had medical contraindicationstothe
bupropion or combination treatment groupwerestill included
inthestudy.

Side effects were reported by 48% of people taking
bupropion, 53% of peopl e taking combination therapy, and
41% of peopletaking nicotine patch. Themost commonly
reported s de effectswere dry mouth (28%), insomnia(17%),
and constipation (13%). Despitethelarge proportion of pa-
tientsexperiencing side effects, only 14% switched to adif-
ferent regimenthanwasoriginally assigned. Treatment regi-
mens were changed in 12% of patients that started on
bupropion, 17% of patients that started on combination
therapy, and 14% of patientsthat started on nicotine patch.

Two-month smoking abstinence was based upon patient
self-report and verified by carbon monoxidetesting. Among
the 274 study patients, 30% successfully completed the 2-
month program. 26% of peopl e taking bupropion, 37% of
peopl etaking combination therapy, and 27% of peopleusing
only nicotine patch completed the SCC (p=0.08).

Six-month smoking abstinence rates are assessed using
follow-uptelephoneinterviews. At thistime, 9% of patients
who used bupropion, 13% of patientswho used combination
therapy, and 9% of patientswho used nicotine patch alone
remained non-smokersat six months. Six-month follow-up
interviewswill be conducted through December 2001.

Theseresultsindicatethat theremay beasignificant dif-
ference between bupropion and the use of bupropion plus
nicotine patch, both in terms of 2-month and 6-month absti-
nencerates. Significant differencesinthecost of thesemedi-
cationoptionswill a so beimportant in setting up astandard
planto beusedinaroutineclinical setting that will bebest at
hel ping people quit smoking.
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Bll

Pager-cued therapeutic messages for smoking
cessation: a pilot study

Carmody, Timothy P.

University of California, San Francisco

Veteranssmokeat ahigher ratethan Cdifornia spopulaionatlarge.
Many arelong-term heavy smokerswith multiple previousquit
atemptswho arehighly motivatedtotry newtoolstohelpthemto
quit. Theoverdl purposeof thispil ot study wasto determinethe
feasibility, acoeptability, adherencerates andefficacy of pager-cued
therapeutic messages, using a pha-numeric pagers, inagroup of
outpatient veteransattemptingtoquit smoking. Our goal was to
develop andtest thefeasi bility of using pager technology asan
innovativesmoking cessationinterventionfor specid populaions
of smokerssuch asoutpatient veterans. Anadditional aimisto
improveaccess, affordability, and acceptability of existing smoking
cessationtreatments.

Enrolled participantswere provided with apha-numeric pagers
after having first completed basdline questionnaires about their
smoking history, smoking habits, attitudesabout smokingand smok-
ing cessation, and other rel ated information. Participantsthenre-
ceived brief counseling andingtructionsonuseof thepagersand
retrieval of messages. Pager-cued thergpeutic messagesdesigned
toenhancemotivationor readinesstoquit, copingskills, problem-
solving, and relgpse prevention werethen sent to partici pantsfor a
periodof threemonths. Somemessageswereapplicabletodl par-
ticipants whileatherswereindividudly tailoredtothespecificneeds
and preferencesof individuals. Participantsthen received follow-
up telephone counsding at regular intervals (weekly for thefirst
month, then monthly until 3 months) during thetimethey were
receiving the pager-cued therapeutic messages. Outcomemea:
aures, suchassmokingstatus, and adherenceand hel pful nessrat-
ings, wereobtained 6 monthsfollowing enrollment.

Basdinedaafor the44 enrolled participantsshowed anaver-
ageageof 54.1years, averagepack year higtory of 53.0, and current
averagelevd of snokinga 26.2 cigarettesper day. Ethniccomposi-
tionwasasfollows: 36.4%areAfrican American, 2.3%areAsan,
52.3%areCaucasian, and 9.1%identify themsdvesasOther. Sated
history of acohal or drug abusewasprevaent a 67.4%, aswasa
history of depression (34.9%). The mean basdinescoreonthe
revised Fagerstrom Tolerance Questionnaire, usedto messurede-
greeof dependenceon nicotine, was4.3out of apossible7. At3
months, 28 participantsratedthe pager-cuedtherapeuticmessages
asvery helpful (mean helpfulnessrating of 8.1+1.8 on 10-point
scae). At6months, 7 participants(33.3%) havereported absti-
nencefromtobacco. Of theremaining two-thirdswho continuedto
smoke, themean number of cigarettessmoked per day was14.1, or
a46.2% Hf-reported reduction over basdinecigaretteuse.

Weareencouraged by thefindingsof thispilot study, particu-
larly theaggregate participant satisfactionwith thepager-cued mes-
sagesanditsimpact on smoking reduction and cessation assessed
a 3and 6 months. Theuse of pager-cued therapeutic messages
representsamerger betweentechnol ogy andbehavior-changedtrat-
egiesdesignedto promoteforward movement throughthestages
of change, maintenanceof salf-regul atory coping responses, and
relapseprevention.

B12

Dissemination of a smoking cessation program
for inpatients

Taylor, C.Barr

Stanford University

Thisproject focusesonissuesrelated to theimplementation
and dissemination of existing approachesto tobacco control.
Thegoal of thisproject isto disseminate ascientifically-tested
smoking cessation program (called Staying Free) for hospital-
ized patients to awide range of hospitalsin the south San
Francisco Bay area.. Wehopeto demonstratethat theprogram
will beequally successful when usedinthese hospitalsasit
waswhenimplemented as part of rigorous studies.

Inthefirst year of thestudy, the Staying Free programwas
implementedin six hospital sinthe southern San Francisco Bay
areapeninsula. ThehospitalsinvolvedincludeaVeteransAd-
ministration, county, University, managed care, small andlarge
community. Eachhasadaptedtheorigina StayingFreemodel
of implementation in order to capitalize onlocal hospital re-
sourcesandissues. Thesemodelsaddress systemsfor identi-
fyingsmokersand for providing educational, counsdling, phar-
macol ogical, and follow-up components. | ntervention materi-
alsdevel opedin partnership with the participating hospitals
includearelaxation CD, postersfor patients' rooms, training
materiad sfor staff, andinterventionsfor Hispanicand Vietnam-
esepopulations. Over 300 professionalshavebeentrained as
part of theimplementation program.

Three hundred twelve smokers (203 men; 109 women) re-
ceived the program as part of the research in one of the six
participating hospitalsduring thefirst phase of thetrial. Par-
ticipantsweremiddle-aged (M =50.9, SD = 12.9), and moder-
ady diverse (66.6% Caucasian, 13.6% African American, 11.3%
Latino, 4.3% Asan American, and 4.3% Other/Unknown). Ini-
tial data(N = 175) suggest that the program resultsin cessation
ratesof approximately 27.4% (22.4%t0 33.3%) at six-month
follow-upacrosshospital settings, with patientslosttofoll ow-
up counted assmokers. Theseresultsarecomparableto con-
trolledtrials.

To providethe program, hospitalsneed an administrative
commitment to providing smoking cessation services, funding
for apart-time coordinator of the program, and an advisory
board dedli cated to devel oping aworkablemodel of implemen-
tation. A key challengetoimplementationisthecurrent cli-
mateof limited resourcesin hospitals, including staffing short-
agesthat makeit difficult to meet acute care demands.

Inthelast phase of the project, we will determineif the
participating hospital sare abl eto continueto successfully pro-
videtheprogram. However, based onpreliminary evidencewe
believethat wehave shown that an effective smoking cessa-
tion program for patientswho smoked prior to hospitalization
can besuccessfully implementedinany hospital setting. Na-
tional systemssuchasNCQA, JCAHO, andtheAMA needto
set policiesthat encouragehospitalsto prioritizetheidentifica
tion and treatment of smokers; and such servicesneedto be
reimbursed. Such policieswould haveamajor impactin Cali-
forniaand nationally onincreasing smoking cessation rates.
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Similar expression pattern of alpha-conotoxin MII
sites and the dopamine transporter in control and

MPTP lesioned monkey basal ganglia
M. Quik*; Y. Polonskayat; J. Kulakt; J.M. Mclntosh?
'The Parkinson’s Institute, and ? University of Utah

Parkinson’ sdiseaseisaneurological disorder characterized
by progressive degeneration of thenigrostriatal dopaminergic
systemthat resultsin movement dysfunction. Accumulating
evidencenow suggeststhat nicotinicreceptorsmay providea
therapeutictarget for treatment. Thisincludesthedemonstra-
tion of aninverserel ationship between smoking and theinci-
denceof Parkinson’ sdisease, and work showingthat nicotine
and nicotinic agonistsmay ameliorate parkinsonismin differ-
ent anima models.

Previous studiesfrom our laboratory have shown selec-
tivechangesinexpress onof nicotinicreceptor subunitmRNAS
insquirrel monkey (Saimiri sciureus) substantianigraafter
administration of thedopaminergictoxin MPTP. Aswdll, we
showed that therewere declinesin a-conotoxinMI | sensitive
nicotinic acetylcholine receptors, which may representa3/a6
contai hing nicotinic receptors, after nigrostriatal damagein
monkey basal ganglia Thesefindingssuggest that thesesites
may beimportantinthenigrostriatal dopaminergicsystem. In
thepresent study, weinvestigated the pattern of expression of
125]-conotoxin MI1 binding and compared it to that of the
dopaminetransporter, amarker of dopaminergic neurons, both
under normal conditionsand after nigrostriatal degeneration.
Similar expression patternsinnormal andlesionedanimascould
suggest that these ni cotinic receptor sitesand the dopamine
transporter shareasimilar cellular localization.

Our results show that therewere mediol ateral and dors-
oventral gradientsin the distribution of *?°I-conotoxinMI| re-
ceptor sitesin the striatum and substantianigrain control
brain, which closely paralleled thosein the dopaminetrans-
porter asassessed using »I-RTI-121. Adminigrationof MPTP,
a neurotoxin that selectively destroys dopaminergic
nigrostriatal neurons, led to decreasesin?s|-conotoxinM||
sitesinthebasal gangliathat weremost pronouncedinthe
dorsal caudate, lateral putamen and ventrol ateral substantia
nigra. The selective regional vulnerability of the 25]-
conotoxinMI1 sitesinmonkey basal gangliaafter MPTPtreat-
ment correlated very well with declinesinthedopaminetrans-
porterinthesesamebrainareas(P<0.001). Thepresent results
show that the dopaminetransporter and the CtxM 1 sensitive
nicotinic receptor popul ation (putative a3/a6containingsites)
aredteredinasimilar manner after nigrostriatal damage. These
findings suggest that these ni cotinic receptorsare primarily
localized to dopaminergic neuronsinthebasal ganglia.

TheMPTP-lesioned nigrostriatal degeneration model for
non-human primatescauseschangesin nicotinic receptorsthat
aresimilar tothoseseenin Parkinson’ sdiseasepatients. This
work isthereforerel evant to treatment of Parkinson’ sdisease
with nicatinicreceptor ligands, particularly since smokersex-
hibit elevated level sof nicotinicreceptorsand arelesslikely to
developthedisorder.

B14

a-Conotoxin MII sensitive nicotinic receptors
are selectively decreased in the caudate-putamen

of parkinsonian monkeys

'Quik, M. , 'Kulak, J. M. and’MclIntosh, J.M.
The Parkinson’s Institute and’University of Utah

Nicotinicreceptorsinthebasa gangliaareapotertia target for new
thergpeuticsfor Parkinson’ sdiseese. Epidemiol ogicd sudiesshow
that tobacco use is associated with a decreased incidence of
Parkinson' sdiseese, aneurodegenerdtivedisorder associatedwitha
lossof dopamineneuronsinthesubstantianigra. Theagentinto-
bacco productsresponsiblefor the neuroprotective effect isnot
known. However, accumulatingevidenceindicatesthat nicotinehas
aneuroprotectiveroleagainst nigrogtriatal degenerationinrodents.
Furthermore, resultsshow thet activationof nicotinicreceptorscauses
dopaminere easeinthisregion. Theseobservationsraisetheques-
tionwhether theni cotineintobacco productsmedi atestheapparent
neuroprotectiveeffectsof smokingobservedin Parkinson' sdisease.
Todeterminewhich nicotinicacetyl cholinereceptor subtypes
may berdevantfor Parkinson’ sdisease, weusad[ 4] epibatiding an
agonist that label snicotini ¢ receptorscontaininga2-a6 subunits.
Our resultsshow that [2°1] epibatidinebinding Sitesareexpressed
throughout control monkey brain, including the caudate-putamen
andsubgtantianigra, areesof relevanceto Parkinson’ sdisease. As
angpproachtodeterminethenicotinicreceptor subtypesthat were
involved, competitionstudiesweredone. Forthispurpose, weused
thea3/a6-sdectiveantagonista-conotoxinM |1 aswell asother nico-
tinic receptor subtype selective agents.a-conotoxinMI I maximély
inhibited 50% of [*2%1] epibatidinebindinginthecaudate-putamen,
but had no effect on bindinginthefrontal cortex or thadlamus. In
contrest, inhibition experimentswith nicatine, cytisine, and A85330
showed that these agents resulted in a complete block of
[1]epibatidinebindingindl regionsinvestigated, anddidnot dis-
criminatebetweenthea-conotoxinM | | sendtiveandinsenstivepopu-
lationsinthesgtriatum. Furthermore, experimentsshowed thet nico-
tinicreceptorsexpressadintheprimatesriatumhaves miler ffinities
for nicotine, cytising, and A85380. Thesedatathusindicatethata-
conatoxinM I istheoneligandthat discriminatesbetweenthediffer-
entnicotinicreceptorspopul ationsinthecaudateand putamen.
Toassesstheeffectsof nigrostriatal damage, monkeyswere
rendered parkinsonianwiththedopaminergicneurotoxin 1-methyl-
4-phenyl-1,2,3 6-tetrahydropyridine(MPTP). Animaswithmoder-
aedriatd damage (dopaminetrangporter levels~30% of control)
hedad0-50%decreasein[ *9] epibetidinebinding. Inhibitiongtudies
showed that thedecreasein epibatidinebindingwasduetolossof a-
conatoxinM I sengtivenAChRs. Monkeyswithseverenigrodriad
damage (dopaminetransporter levels<5%af contrdl) exhibited aSs-
60%decreasein[*1]epibatidinebinding, which gopearedtobedue
toacompletelossofa-conotoxinMI1 nAChRs, andapartid lossof
other nicotinicreceptor subtypes.
Thepresent datathusindicatethat, inlesioned animal s,a-conotoxin
MI1 sensitive nicotinic receptors are selectively decreased after
nigrogriata damage. Theseresultsmay haveimportantimplications
for thergpeuticswithnicotinicreceptor Specificdrugsfor Parkinson's
disease
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Mechanisms underlying regulation of respiratory
pattern by nicotine in preBétzinger Complex
Shao, Xuesi M and Feldman, Jack L

University of California, Los Angeles

Smoking has been associated with some prevalent disorders
of respiratory control such assuddeninfant death syndrome
(SIDS) and dleep-disordered breathing (s eep apnea). SIDSis
the second-ranking cause of infant death between onemonth
and oneyear of age. Impaired control of breathing and arousal
responsivenessare believed to betheunderlying mechanisms.
Theincidenceof SIDSisknownto correlatetomaternal smok-
ing, but how it causes SIDSisunknown. About 6to 7 percent
of theU. S. popul ation have sleep apnea, i.e., frequent epi-
sodes of limited or no ventilation during sleep. The public
health burden attributabl e to sleep apneais substantial be-
causesleep apneacan cause high blood pressure and other
cardiovascular disease, memory problemsand lack of sleep
|eading tojob impairment and motor vehicle crashes. Nico-
tine from cigarette smoking acts on nicotinic acetylcholine
receptorsinthebrain affecting respiratory pattern. Thegoal
of this project is to understand the cellular and synaptic
mechanismsunderlying modulation of breathing by nicotine
andto identify the pharmacol ogy subtypesof nicotinicre-
ceptors mediating the effects. Insight into these cellular pro-
cesseswill providearational basisfor prevention, diagnosis
and treatment of SIDS, sleep apneaand respiratory failure
during organophosphorus poisoning.

Respiratory rhythm is believed to be generated in the
preBétzinger Complex (preBotC) inthebrainsteminmammals.
Using amedullary slice preparation from neonatal rat which
contains preBotC, we examined the effects of nicotine on
inspiratory neuronsin preBotC and on therespiratory-re-
lated motor activity from hypoglossal nerve (X1In). Microin-
jection of nicotineinto preBotC increased respiratory fre-
guency and deceased the amplitude of inspiratory bursts,
whereaswheninjectedinto X |1 nucleusinduced atonic ac-
tivity and anincreasein amplitude but not in frequency of
inspiratory burstsfrom X11n. Bath application of nicotine(0.2-
0.5mM, approximately thearterial blood nicotine concentra-
tionimmediately after smoking acigarette) increased respira-
tory frequency up to 280% of control in a concentration-
dependent manner. Nicotinedecreased theamplitudeto 82%
and increased thedurationto 124% of XlIninspiratory bursts.
Involtage-clamped preB6tC inspiratory neurons (including
neuronswith pacemaker properties), nicotineinduced atonic
inward current of -19.4 + 13.4 pA associated with anincrease
in baseline noi se. Spontaneousexcitatory postsynaptic cur-
rents(SEPSCs) present during theexpiratory periodincreased
infrequency to 176% and in amplitudeto 117% of control
values; thephasicinspiratory driveinward currentsdecreased
inamplitudeto 66% andin durationto 89% of control values.
The effects of nicotine were blocked by mecamylamine
(Meca). Theinspiratory drive current and SEPSCswerecom-
pletely eliminated by CNQX in the presence or absence of
nicotine. Inthe presence of tetrodotoxin (TTX), low concen-

trations of nicotine did not induce any tonic current or any
increasein baseline noise, nor affect theinput resistancein
inspiratory neurons. These effects could not be blocked by
ni cotini ¢ antagoni stsa-bungarotoxin, methyllycaconitine
(MLA), but were completely blocked by dihydro-b-erythroi-
dine(DH-b-E), hexamethonium and partially blocked by tub-
ocurarine. Bath application of RIR-2403, anicotinic agonist
selectivefor thea4b2 nicotinic receptor, or cytisine, an ago-
nist selective for theb4 subunit containing nicotinic recep-
tors, induced effects similar to thoseinduced by nicotine.
MLA had little effect on the RJR-2403 or cytisine induced
changesin respiratory pattern and respiratory neurons, but
DH-b-E completely blocked the RIR-2403 or cytosineinduced
effects.

Inthisstudy, we demonstrated that nicotineincreased
respiratory frequency and regul ated respiratory pattern by
modulating the excitatory neurotransmission in preBotC. Ac-
tivation of nicotinic acetylcholinereceptors (nAChRs) en-
hanced thetonic excitatory synapticinput to inspiratory neu-
ronsincluding pacemaker neuronsand at the sametime, in-
hibited the phasic excitatory coupling between these neu-
rons. These mechanismsmay account for thecholinergicregu-
|ation of respiratory frequency and pattern. Our results sug-
gest that neither a7 nor a9 subunithomomersareinvolvedin
the modulatory actions of nicotine on preB6tC inspiratory
neurons and on respiratory pattern. The effectsarelikely
mediated by the a4b2 nicotinic receptor. The b4 subunits
may bealsoinvolved.
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Vapor-Phase Organics in ETS: Dynamics and Exposure
Snger, BrettC, Nazaroff, WilliamW. and Hodgson AlfredT. (Pl.)

Lawrence Berkeley National Laboratory

Environmenta tobacco smoke (ETS) isthe complex mixture of
chemica vaporsand particlestowhich non-smokersareexposed
wheninaroom or housewith smokers. ETSexposureisassoci-
atedwithincreased risk of lung cancer, heart disease, and child-
hood asthma, but great uncertainty remainsabout whichETS
componentsare most responsiblefor adverse health effects.
Muchisknown about exposuresto ET Sparticlesand nicotine,
but lessisknown about exposureto many individual organic
vapors, including regul ated toxic compounds. Therel ativeand
absoluteroomair concentrationsof individua ETSvaporsare
influenced by smoking frequency, ventilation, and thetendency
of somelessvolatilegasesto stick (sorb) toindoor surfaces.
Sorhing compoundsaresd ectively removedfromtheair during
smoking—thusreducing exposure—but canlater desorbfrom
surfaces, resulting in exposurelong after active smoking has
ceased. Significant exposureto ETSvaporscan also occur if
non-smokersenter aroom shortly after smoking hasoccurred.
Theoverdl objectiveof thisproject isto devel op better meth-
ods and estimates of exposureto ETS organic vapors under
redlistichomeconditions, takingintoaccount theeffectsof sorp-
tion processes. Wefirst conducted aseriesof experimentsto
quantify exposure-rel evant emission rates of 28 organic vapor
ETScomponentsunder awiderange of smoking, ventilation,
andfurnishing levels. These emissionratesincludesorption
|ossesand can beused withindoor environment model sand
information on smoking frequency to predict exposures. Results
indicatethat sorption onto commonindoor surfaces, suchas
wallboard and carpet, isanimportant removal mechanismfor
vaporsidentified by the Stateof Cdiforniaas Toxic Air Contami-
nants(TACs), including phenal, cresolsand naphthal ene. We
have used theresults of these experimentsto develop anim-
proved methodology for estimating exposuresto ET Stoxic com-
ponents based on measured exposureto thetobacco-specific
“tracer” compounds 3-ethenylpyridine (3-EP) and nicotine. A
second seriesof experimentsaimsto quantify theeffect, onex-
posure, of long-term sorption and re-emission of semi-volatile
ETScomponents. Thisframeworkincludesseverd weeksof daily
smoking inafurnished 50-m? (12' x 12’ x8'") chamber. Pollutant
concentrationsare being measured during 4-hr smoking, 10-hr
post-smoking, and 10-hr “background” periods, to quantify ex-
posurestotoxic and other organicvaporsrelevant toindividuals
withvarying occupancy patterns. Wea sowill usetheresultsof
theseexperimentstoinvestigate potential predictivemode sof
longer-term sorptionand re-emissionintypical indoor settings.
Thiswork providesimportant new information and methods
to assessexposuresto regul ated toxic vapor components of
ETS, both from direct tobacco smoke emissionsand fromthere-
emissionof compoundsthat sorbtoindoor surfaces. Our results
will helptoxicol ogistsfocuson themost important disease-caus-
ingagentsin ETSand provideguidancefor epidemiol ogiststo
better assessET Sexposurebased on household smoking rates,
building ventilation ratesand occupancy patterns.

C2

Evaluation of smoking room performance:
laboratory experiments

Fisk, William J, Wagner, J.2, Sullivan, D. *, Faulkner, D.,
Alevantis, L. 2, Gundd, L. *, Wadman, J?

ndoor Environment Department, Lawrence Berkeley Na-
tional Laboratory, Berkeley, CA

2 Environmental Health Laboratory, California Department
of Health Services, Berkeley, CA

Thepurposeof thisstudy isto quantify theeffect of variousdesign
and operating parametersontherateof leskageof ETSfrom amok-
ing roomsto adjacent non-smoking areas. Cdifornialabor Code
(Section 6400-6413.5) requiresthat ar from designated smoking ar-
easbeexhausted directly totheoutsi deby anexhaust fanand not
berecirculatedtoother partsof thebuilding. However, additiona
guidanceisneeded onthedesignsand operationa conditionsthat
mogt effectively minimizel eskageof environmentd tobaccosmoke
(ETS) fromsmokingroomstoadjacent non-smoking aress.

Twenty-eght experimentswereconductedinas mulated Smok-
ing roomwith asmoking machineand an automeatic door opener.
Measurementswere made of air flows, pressures, temperatures,
threeparticle-phase ET Stracers, two gas-phase ET Stracers, and
aulfur hexafluoride. Thelater wasrdeasadinthesmokingroomin
amannerthatsmulated ET Sgeneration. Anayssof thelaboratory
resultshasresultedinquantification of thevarioustypesof legkage
flows, theeffect of thesel eskson smoking roomperformanceand
non-smoker exposure, andtherd ativeimportanceof eechlegkage
mechaniam.

Theresultsindicatethat thefirgt priority for an effectivesmok-
ingroomistomaintainit depressurizedwith respecttoadjoining
non-smokingareas. Another important ET Sleskagemechanismto
thenon-smoking areaisthe pumping action of thesmoking room
door whenever it opensand doses, which transfersgpproximetely
0.75m? of ETS-ladenair per door cycletothenon-smoking area.
Subgtitutingadiding door for astandard swing-typedoor reduced
thissourceof ETSleskagesignificantly. A*nodoor” configuration
resultedin only modest non-smoker protection. Smoking room
exhaudt efficienciesintheseexperimentsranged from 0-94%, de-
pendingonoperatingconditions. ETSconcentrationsinthenon-
smokingareawerereduced by afactor of 1.2—98, rdativetothecase
wheresmoking occursdirectly inthisarea. Messured resultscorre-
latedwel | withresultsmode edwithmass-ba anceequations (R =
082099).

Thissudy ispartof alarger research project whoseobjectiveis
toinvestigatehow smokingroomswithvariousdesignand operat-
ing parametersaffect theET Sexposuresof non-smokersinadjoin-
ing offices. Thefina phaseof thestudy will evauatetheperfor-
manceof smokingroomslocated withinactud buildingsandadso
testour ability topredict smokingroomperformanceusingthemodel
devel oped based onthe datafrom our laboratory studies. The
resultsof thisproject canbeused by policy makers, engineers, and
architectsin future standardsand guidelinesonthedesign and
operation of designated smoking rooms. Theanticipated benefits
areareductionintheexposuresof non-smokingworkerstoETS
leskingfrom poorly designed or operated smokingrooms.
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

D1

CT imaging to assist diagnosis of solitary pulmonary
nodules

McNitt-Gray, Micheel F.

University of California, Los Angeles

Whenimaging for lung cancer, x-ray CT scanning isoften used,
etherasaninitia scanor asafollow-uptoanother proceduresuch
asachest x-ray. The CT imaging exam often discovers solitary
pulmonary nodules(SPNs). Theseusualy gppeer asasmdl, roughly
circular objectinthelungs(sometimesreferredtoasaspot onthe
lungs). However, solitary nodulesarenot dwayscancerous. They
havemany causesind uding primary lung cancers, metastasesfrom
cancersat other primary sitesand benign (non-cancerous) lesions
thatincludebenigntumors, infections, etc. Furthermore, cancerous
and non-cancerousnodulesareadmost equaly likely. Indifferent
Sudies, esimatesrangefrom40-90%of al SPNsobservedonCT to
bebenign. Unfortunately, therearefew agreed uponimagefindings
todistinguishbenignfrommalignant nodules; theonly nodulesthat
arecdledbenignwithany degreeof confidencearethosewithspe-
cificpatternsof cdcifications.

Thegod of thisresearchistheaccuratediagnosisof lungcan-
cersusingimaging and computer andysstechniques. If thediffer-
encesbetween cancerousand non-cancerous SPNscan bedeter-
minedaccurately, then moreinvasveand moreexpensivetestscan
beavoided.

Thespecificamof thisprojectistocollectthenecessary dataso
thatimageprocess ngandcomputer anaysescantakeplace, which
arebeingfundedfromancther project. Thedatathat isnecessary to
becollectedis: patientimagedataand patient medica record data.
Oncewehavethesedata, thenwecan apply ourimageprocessing
toolstoseeif wecanaccurately predict themedicd diagnosisbased
ontheparametersextracted fromtheimagedata(suchasthenodule
shape, Size, density and texture. We are now in the process of
establishingthemedica diagnosis(through medica record docu-
mentation) aswell asradiological truthfor al of thesecases. From
our datacollectionefforts, wemay have 90 patientswhohavehad at
least onesingleimagefor usto andyze (onwhichwewill perform
twodimens ond analysis) and another 60 patientswhohavehada
volumetricimaging protocol performedwithanintravenouscontrast
injection (for analysesonthethreedimensiona sizeand shapeas
well asinformeationabout contrast enhancement whichhasbeen
showntoreatetonodulevascularity).

Futuredirectionsfor thisproject areto continueand extend the
datacollectionand diagnosisconfirmation effortssothat wecan
beginthoroughandysesinyear 2. Thesewill involvegpplication of
computer analysi stechniques(devel oped under other fundedre-
searchprojects) tothisimagedatato seeif certain characteriticsof
thenodule(size, shape, etc.) canbeused tohel pdeterminewhether
thenoduleiscancerousor not.

Aslung cancer screening programsget under way, manufactur-
ersand other medicd imagingeguipment manufacturersarekeenly
awareof theneedto devel optool stodiscern benignfrommalignant
nodules. Weareinvestigeating thisapproachto createan accurate
andnoninvasivetest sothat wecan reducetheneedfor additiond,
moreinvas vetestswheninvestigatinglungcancer.

D2

Novel DNA vaccines for the treatment of

lung cancer

aNiethammer, AndreesG.,2BaYi,3Xiang, Rong ,2Ddmen, CarieS, J
aRuehimann, Miched ,°Rimus F. James and *Reifdd, RaphA.
“The Scripps Research Institute

b Vanderbilt University Medical Centern

Anora DNA vaccineagainst human carcinoembryonicantigen
(CEA) preventsgrowth and dissemination of Lewislung carci-
nomain CEA-transgenicmice.

Wetested the hypothesisthat aCEA -based DNA vaccine
could overcome peripheral T-cell tolerancetoward thishuman
tumor-sdif antigen, stably transducedinto Lewislung carcinoma
cellsin CEA transgenic mice. It was of particular interest to
determinewhether thisvaccinecouldinduceaT cell-mediated,
tumor-protectiveimmunity, sufficiently effectiveto eradicatenot
only subcutaneoustumor growth but al so prevent dissemina-
tion of pulmonary metastases. Sincewerecently reported that
boostsof IL2 specifically targeted to the tumor microenviron-
ment by anantibody-1L 2 fusion protein could markedly enhance
thetumor-protectiveimmunity induced by aDNA vaccineagainst
colon carcinoma, we assessed whether thisconcept wasal so
applicableinalung carcinomamodel and examined someof its
mechanismsof action.

A DNA vaccineencoding human CEA indeed broke periph-
eral T-cdl tolerancetoward thistumor self-antigen expressed by
Lewislung carcinomastably transduced with CEA in C57BL/6J
micetransgenicfor CEA. Thisvaccine, ddivered by ord gavage
withan attenuated strain of Salmonella typhimurium (3.7207),
and boosted with an antibody-IL2fusionprotein, (huK S1/4-1L.2)
induced tumor-protectiveimmunity mediated by MHC classl
antigen-restricted CD8* T cdlls, resultingineradication of subcu-
taneoustumorsin 100% of miceand prevention of experimental
pulmonary metastasesin 75% of experimentd animas. BothCTL
and antigen-presenting dendritic cell swereactivated asindi-
cated by adecisiveincreaseintheir respectiveactivationmarkers
CD2, CD25, CD28 aswdl as CD48 and CD80. Themarkedin-
creaseinexpression of CD28on T cellsand the costimulatory
CD80 molecule on dendritic cellsobservedisof considerable
importance becausetheactivation of naive T cellsrequirestwo
independent signals: @) thefirst signal through antigen recogni-
tionandbinding of thepeptide: MHC complex tothe TCR; and b)
thesecond signa provided by ligation of CD28with CD80and/or
CD86toinitiate T cell responsesand production of armed effec-
tor cells. Theincreaseover controlsin expression of the high
affinity IL 2 receptor a-chain CD25indicatesthat T cdll activation
took placein secondary lymphoid tissuesafter vaccination and
tumor cell challenge. Inthisregard, futurework already started,
will focuson DNA vaccineswith built-in chemokinesserving as
chemoattractantsfor T-cdlsand dendritic cdllsto secondary lym-
phoid tissueswith emphasi son eradication of established and
disseminated lung carcinomametastases.

Itisanticipatedthat suchnovel and effective DNA vaccines
will becomeuseful for thetreatment of metastaticlung cancer and
thereby reducethe human and economic cost of tobacco use.
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D3

Chemoradiosensitization of human lung cancer cells
Yang, Li-Xi
California Pacific Medical Center

Thegoal of thisinvestigationisto develop anovel taxol ana-
log, taxoltere pnip, asan effective chemoradi osensitizing agent
forimproved lung cancer therapy. Studiesin vitro andinvivo
showed that taxoltere pnip was remarkably more potent in
chemoradiosensiti zing H23 human non-small cell lung cancer
cellsthan parent drug taxol. Moreover, taxoltere pnip was
dramatically lesstoxic to normal tissuesthan taxol. There-
sultsof mechani sm studiesdemonstrated that taxoltere pnip
moreefficiently induced apoptosisin H23 cellswhen com-
bined with radiation, compared with drug alone or radiation
aloneortaxol plusradiation. Theapoptoticeffectsof taxoltere
pnipwereclosgly correlated withitscytotoxicity onH23 cells.
Thekey effector molecul es(caspases-3/7) of apoptosiswere
activated by taxolterepnip. Taxoltere pnip combinedwith
radiation was significantly more effective in activation of
caspases-3/7 than taxoltere pnip alone or radiation alone or
taxol +radiation. Theproteolytic cleavage of the substrate
[poly(ADP-ribose) polymerase (PARP)] for caspases-3/7, was
dramatically moreefficientin cellstreated with taxolterepnip +
radiationthanwith drug a oneor radiation alone, taxol + radia-
tion. ThePARP cleavagewasclosely associated with activ-
ity of caspases-3/7 and apoptosis. Inaddition, phosphoryla-
tion of Bcl-2 protein was observed in cellstreated with taxol tere
pnip. When cellsweretreated with taxol tere pnip combined
with radiation, the expression of bcl-2 decreased. Taken to-
gether, these studiesstrongly suggest that apoptosiscould
be the main mode of cell death caused by taxoltere pnip
chemoradiosensitization. Caspases-3/7 and Bcl-2 could play
important rolesin apoptosisinduced by taxoltere pnip or com-
bination with radiation. We plan to further investigate the
molecular eventsof apoptotic machinery that might account
for striking chemoradi osensitization of taxolterepnip. Wewill
continueto accomplish theessential preclinical studieson
taxoltere pnip. Theresults of theseimportant studies will
directly contributeto the development of thisnovel exciting
chemoradiosensiti zing agent for markedly improved treatment
of lung cancer. If thisproject issuccessful, the benefitsto

lung cancer patientswould be substantial.

D4

Activity of Irofulven in combination with other
chemotherapeutic agents.

Kelner, Michagl J. and McMoirris, Trevor C.

University of California, San Diego

Illudinsare natural productswith anovel chemical structure
isolated fromthetoxic Jack O’ Lantern, amushroom that grows
throughout California. The mushroom received its unusual
namebecauseit glowsinthedark inthefall. Under sponsor-
ship of the TRDRP, our laboratory has been developing a
novel chemotherapeutic agent, irofulven, whichisderived
fromthesellludintoxins. Irofulveniscurrently being evalu-
atedinaphaselll (final) tria for pancreatic cancer. Based on
promising initial results, theclinical trial hasbeen awarded
“fasttrack” statusby the FDA. Inaddition, pilot or Phasell
trialsfor pancrestic, ovarian, prostate, breast, and liver cancer
haveal so beeninitiated.

All of theseclinical trial sareinvestigating the efficacy of
irofulven asasingleagent (monotherapy). However, most
tumorsaretreated clinically with combination (multiple) drug
therapy. To determinewhether irof ulven should be adminis-
tered clinically in combinationwith other classesof drugs, we
began systematically studying the interaction between
irofulven and other agents.

Irofulven was eval uated in combination with 130+ con-
ventional and experimental chemotherapeutic agentsusing
both in vitro and xenograft models. Studiesweredesignedto
determinethedrug-drug interaction (e.g. synergistic, addi-
tive, or antagonistic) that existsbetween irofulven and con-
ventional agents. Drug-drug interaction wasinitially exam-
ined in vitro against MV522lung cells. Agentsdeemed effec-
tivein these cell culture studies (combinationindex < 0.7)
werethen evaluated using the M RP-positive MV 522 meta-
static lung carcinomaxenograft. Our resultsindicate that
taxanes (Taxol, Taxotere), topoisomerase | inhibitors
(topotecan, irinotecan), aziridines (mitomycin C & thiotepa),
and platinum-based agentsall produced astatistically signifi-
cant synergistic (supra-additive) antitumor effect (assmeasured
by tumor remission rate or increased |ife span), when com-
bined with irofulven against thisM RP-positivedrug resistant
xenograft model. In several xenograft studies, the combina-
tion of irofulven and another conventional agent produced
completetumor regression (defined asno tumor regrowthin 6
months).

Thesefindingssuggest that futureclinical studiesagainst
solid tumors should consider the combination of irofulven
with one or more of these agents. Indeed, based on these
studies, several humanclinical trialshave already beeniniti-
ated to determine the efficacy of irofulven in combination
with Taxotere® (docetaxel) and Camptosar® (irinotecan)
against breast and lung cancer, respectively.
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

E1l

Maternal DNA repair of tobacco-induced sperm
lesions

Marchetti, Francesco, Coleman, Matthew, Mabery, Shalini
and Wyrobek, Andrew J.

Lawrence Livermore National Laboratory

Thepurposeof thisresearchistoidentify and characterize the
molecular and geneticfactorsin paternd germcellsand zygotesthat
canincreasetherisk for abnormal pregnanciesin coupleswherethe
father smokes. Wehavesdlected themouseasthemode! species
becausethereisahigh degree of similarity between mouseand
human reproduction and devel opment. Wehypothesized thet: (a)
paterna exposuretotobacco smokeinducesDNA lesonsingoerm
that accumul ateduring therepair-deficient period of spermatogen-
essandareconvertedintochromosomal aberrationsafter fertiliza:
tion; and (b) deficienciesin DNA repair genesof thefemad epartner
canincreasethefrequency of paterndly transmitted chromosomal
defects.

Weinvegtigated theinduction of chromosomal aberrationsat
firs metaphasedfter fertilizationfollowing chronic (threeweeks) or
acuteexposureof maemicetodiepoxybutane(DEB). Theresults
showedthat: chronicexposureto DEB resultedinasignificantin-
creaseinthefrequenciesof aberrationsof paternd originat zygotic
metaphasesduring thel ast week beforematingonly; exposureto 28
mg/kg DEB over saven daysimmediately beforematingor assingle
exposureseven daysheforemating resultedinsimilar frequenciesof
chromosomd aberrations, daily exposureto2mg/kg DEB duringthe
last week of spermatogenesi sdid notincreasethefrequenciesof
paterndly transmitted chromosomal aberrations. Overdl, thesere-
sultsshow that thelast week beforefertilizationisthecritical time-
window for theinduction of chromosomal damagein sperm after
exposureto DEB andthat geneticles onsdoaccumulateingperm.

Toexaminespecificmaterna DNA repar functionsinthepro-
ng of DNA sperm damage, wedetermined thelevel sof gene
transriptsforp 53 (acel cycecontrol gene),XP4 and XPC(genes
involvedintherecognition of DNA adducts), Ku86 andRad54
(genesinvolvedintherepair of DNA doublesrand bresks), XRCC1
(ageneinvolvedintherepair of damaged DNA bases) and4pel (@
geneinvolvedintherecognitionof abascsites) inunfertilizedand
fertilized eggsusng RT-PCR.RA D 54transcriptswerecons stently
detectedin both unfertilized and fertilized eggs XP4 andXPC tran-
scriptswerenot detected, whileal other genesweredetectedinone
or the other cell type. Thetranscription profile of ~800 genesin-
volvedin DNA-repair related functions. Total RNA wasisolated
fromoocytesfreeof contaminating cumuluscelsandamplifiedby a
new in vitro transcriptionprocess(RibcAmp™RNA Amplification
Kit, Arcturus). Approximatey 470 genes, indudingCyclin A,Cenp
B, Cdc2,showeddsgnificantintenstiesabovetheconfidenceinter-
vasfor negativereferencegenes. Themicroarray findingsconfirmed
thefindingsby RT-PCRand/or TagMan.

Thisproject representsanimportant stepfor understanding
thermol ecular mechanismslinking paterna exposuretotobacco
smoke, inductionof geneticlesionsingperm, DNA repair capacity
of thefertilized egg, andtherisk of paternaly transmitted chromo-
soma abnormadities. Work performed under theauspicesof the
U.S DOE by the LNL under contract W-7405-ENG-48.

E2

Effect of maternal smoking on human placental
development

Genbacev, Olgaand Fisher, Susan J.
University of California, San Francisco

During pregnancy theplacentafunctionsasalifelinefor thebaby,
transferring oxygenand nutrientsfromthemother’ sbloodwhile
asoremovingwastes. Likeother organs, theplacenta(and conse-
quently thedevel oping baby) isvulnerabletotheill effectsof toxic
substances. Thegoa of thisresearch projectistounderstandthe
effectsof onesuchinsult, maternd cigarettesmoking, onplacenta
development.

Unlikeother human organs, normal placentas, without dis-
esse, arereadily availablefor study. Thus wedready haveagreat
dedl of information about how thisorganworks. Placenta cells
invadeabout twoinchesintotheuterus, aprocessthat normally
attachesboththeplacentaandthebaby tothemother for thenine-
month duration of pregnancy. Oncethisattachmentisfirmlyin
place, placentd cellsstop growing. Invasionaso stops. Work
fromour group, funded by thisprogram, showsthat maternd ciga-
rettesmoking hasseverenegativeeffectson both placenta growth
andinvasion.

Weconducted experimentsto understand themechanismshby
which smoking damagestheplacenta. Becauseweknow that the
placentanormally devel opsinalow-oxygen environment, wefo-
cused our studiesonamol eculeimportant inmediating theeffects
of low oxygen—thevon Hippd-Lindau protein (pVHL). Lossof
theexpression of thisprotein causes patientsto devel op cancers,
henceitsclassification asatumor suppressor molecule. Theab-
senceof thisproteininmiceproducesplacentd defectsthat are
very muchlikethosewefindintheplacentasof womenwhosmoke.
Takentogether, thisinformation suggested tousthat thenegative
effectsof materna smoking ontheplacentacould beattributed, in
part,topVHL.

Research completed during the current year of funding used
anexperimental mode of thehuman placentasowecouldtest this
hypothesisinthelaboratory. Weexposed smdl piecesof placen-
tasfromwomenwho do not smoketothetoxic chemicalsfoundin
theblood of cigarettesmokers. Thenweexamined theeffectsof
thistrestment onleve sof pVHL and other moleculesinvolvedin
oxygen-mediated responses. We confirmed our hypothesi sthat
thesetoxic chemical sater expression of thesemol ecules, andthere-
forefundamentally damagethe placenta sability togrow andin-
vade. Wearenow studying acollection of placentd tissuesfrom
womenwho smoked during pregnancy to determineif thesameill
effectsand molecular changesare seeninthesetissues.

Our ultimategod istohd pwomentostop smoking beforeand
during pregnancy, agood point at whichtobeginthelongprocess
of permanent cessation. Wed ready know that womenwhosmoke
cigaretteshaveamuch harder timegetti ng pregnant thanwomen
whodonoet. Oncethey doget pregnant, smoking harmsthegrowth
of thebaby insdetheuterusby damagingtheplacenta. Ourworks
explainswhy smokingharmstheplacentaandinturngrowthof the
baby. Thisinformation could be presented asacomponent of
educationa programsthat hel pwomen stop smoking before, dur-
ing and &fter pregnancy.
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E3

Identification of chemicals in cigarette smoke
that inhibit growth, angiogenesis and oviductal
functioning in picomolar doses

Talbot, Prudence

University of California, Riverside

We have previously shown that mainstream and sidestream
cigarette smoke sol utions contain chemical sthat inhibit vari-
ousprocessesincluding growth of tissue, angiogenesis, and
oviductal functioning. Growth and angiogenesiswere assayed
using thechick chorioallantoic membrane (CAM) and oviduc-
tal functioning wasassayed using invitro explantsof thein-
fundibulum from hamster oviducts. The purpose of thisstudy
wastoidentify thechemicalsin smoke solutionsthat produce
theseeffectsinthe CAM and oviductal assays. Mainstream or
sidestream smoke solutionswerefirst concentrated and par-
tidly purified using solid phaseextraction cartridges. Cartridge
eluentsthat retained >90% of theinhibitory activity in our
assaysfor growth, angiogenesisand oviductal functioning
were subjected to gaschromatography and massspectrometry
(GC-MS) toidentify their major chemical congtituents. Pyridine
derivativeswerefound to represent thelargest group of chemi-
calsintheinhibitory eluentsand werethereforestudiedfur-
ther. Eachpyridinederivativeidentifiedinsmokewaspurchased
fromacommercid source, anditspurity wasverified usng GC-
MS. Variousdoses (10 to10°M) of each pyridinederivative
weretested in our assaysusing methodsdescribed previoudly.
Pyridineby itself wasnot astrong inhibitor in any assay. How-
ever, singleethyl and singlemethyl substituted pyridinespro-
duced very stronginhibitory or adverseeffectsinthe CAM
assay ongrowth, vascular area, blood vessel pattern, and cap-
illary plexusformation, and in theoviductal assay onciliary
beat frequency, oocyte pick-uprate, and contraction of ovi-
ductal smooth musclecells. Insomeassays, the substituted
pyridineswereinhibitory at doses 10 milliontimeslessthan
pyridineitself.

Theseresultsare of interest for several reasons. Thisstudy
showsthat severd pyridinederivativesin cigarette smokein-
hibit of abroad spectrum of cell processesat pico and nanomolar
doses, and thereby identify thisclassof smokeconstituentsas
dangerous. Since picomolar and nanomolar dosesof single
ethyl and single methy! substituted pyridinesinhibited most
parametersstudied, these chemical scould cause anumber of
adverseeffectsinsmokersand may explainwhy smokershave
difficulty withwound healing which requiresangiogenesis,
fertility which requires proper functioning of the oviduct, and
fetal weight which requiresnormal growth of fetal tissues. The
observationthat abroad spectrum of processesisaffected by
thesecompounds suggeststhey act either by multiplemecha
nismsor by interfering with afundamental processimportant
tomany or al cells. Our observationstakeon further impor-
tanceinthat at | east one of thecompoundsidentified asinhibi-
tory a picomolar dosesison boththe FEMA GRAS (generaly
regarded assafe) list andthe FDA EAFUS(everything added
tofoodinthe United States) list, andisan additiveintobacco,
food, and cosmetic products.
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F1

A dynamic model of smoking and healthcare
Expenditures in CA

Max, Wendy B.

University of California, San Francisco

Thisstudy will developaseriesof rel ated model sthat permit us
to understand theimpact of smoking on healthcarecostsasa
dynamicprocess. Itwill takeinto account theintensity of smok-
ing (packsper day), thelength of timeonesmokes, quitting be-
havior, theyearssincequitting, andtheimpact of aging. Thus,
the modelswill alow one to analyze the impact of changing
smoking behavior over time. For example, studiesthat have ap-
pearedintheliteratureto datehavereportedthat former smokers
have greater hedlthcare expendituresthan current smokers. Dy-
namic mode swill alow usto show that whilequittersoftenhave
the poorest health of all smokers at thetime of quitting, their
health nonethelessimprovesover timeafter quitting, andtheir
expendituresarediminished. Separatemodelswill bedevel oped
to analyzetheimpact of smoking on health, smoking-caused
diseases, healthcareexpenditures, and mortality. Themodels
will bedevel oped using national surveys, andwill beappliedto
Cdliforniato estimatetheannua andlifetimehedthcareexpendi-
turesthat can beattributed to smoking inthe state. Themodels
will then beused to addressaquestion of great policy relevance
in Cdifornia: what hasbeen net effect of the CdiforniaTobacco
Control programonthehealthof itscitizensand hedthcarecosts?

Todate, work hasfocused on thetheory and estimation of
model sof smoking behavior anditsimpact onhealth. Theoreti-
ca model shavebeen devel oped, datasetshavebeenidentified,
and empirical estimation hasbegun. Theestimation of thedy-
namic model sinvolves multiplestepsin aniterative process.
Starting valuesfor theprocesshavebeenderived, andthefinal
estimation of thesemode sisin process. Preliminary resultsare
encouraging. For example, for maesthemodel sindicatethat
longer duration of smoking isassociated with poorer hedlth, the
more packsper day currently smoked the poorer thehealth sta-
tus, thelonger thetimesincequitting thebetter thehealth status,
andthat having ever smokedisassociated with poorer heal th.

Futurework will apply the dynamic smoking modelsto the
impact of smokingonmortality. Modelsof theimpact of smok-
ingonnursing homeexpendituresin Caiforniawill beestimated
whichincludetheingtitutionalization of sick smokersand also
theingtitutionalization of peoplewholiveaoneduetotheloss
of agpousefrom smoking-rdatedillness. Findly, themode swill
be combined to analyzethenetimpact of California stobacco
control programs. Thiswill beaccomplishedby comparingthe
actual smokingbehavior of thestate' sresidentsandresulting
impact on hed thcareexpenditureswiththeresultsfromasmula-
tion of the statusquo prior to 1989.

Thisstudy will provideameasureof theeconomicsuccess
of Cdifornia stobacco control programsinimproving health
and reducing healthcare expendituresinthe state. How much
money hasthe program saved thestate? Thisknowledgewill be
valuablefor charting futuredirectionsfor the program and for
other statesthat areconsideringimplementing or altering their
owntobacco control efforts.

F2

Cost-effectiveness of smoking cessation in
patients with congestive heart failure
Lightwood, JamesM.

University of California, San Francisco

Thisgrantinvestigatestheeconomicandfinancid returnstosmok-
ing cessationtherapy. Thisproject estimatesthecost effective-
nessof smoking cessationin patientswith congestiveheart fail-
ure(CHF). Theimpact of smoking on prognosi sof CHF patients
hasreceivedlittleattentionuntil recently. Thisstudy providesthe
first estimatesof cost effectiveness(knowntotheinvestigators)
of cessationin patientswithCHF.

Thisstudy concernspatientswhohavedeveloped CHF aris-
ingfromleft ventricular dysfunction, whichistheprincipa formof
heart failure caused by cigarettesmoking. Recently publishedre-
sultsfrom other researchersusingthe SOLV D clinicd tria data
has shown that smoking cessationisaseffectivein reducing
mortality in patientswith CHF as A CE-inhibitor thergpy.

Thecost and outcomeof CHF wasmodel ed over tenyears
from onset using acohort time-varying Markov model andysis.
Thebasecaseparametersused for theestimatesareasfollows.
Therdaiverisk (RR) for overal mortaity was1.38(95%Cl 1.14-
1.68) incurrent smokerswith CHF. TheRR fell to approximately
one(0.98,95%Cl 0.81- 1.17) for dl ex-smokerswho had quit for
least twoyears. Theaverageannud mortdity rateamongal CHF
patientswas 0.125 and thereductionin risk was 0.15with ACE-
inhibitor thergpy. Thecostswere CHF hospitaization: $6,750, an-
nual cost of medi cation: $959, additiond direct medica cogtsof a
year of lifewith CHF: $15,170in 1992 dollars. Anintensvesmok-
ing cessation program with long term follow-up increased the
permanent quit rateby 0.11 at acost of $195 per smoker tregted.

Thecost-€effectiveness(CE) ratio of smoking cessationincre-
mental to ACE-inhibitor therapy is$5,883 per year of lifegained
fromtheprovider perspectiveand $21,053fromthesocia perspec-
tive. The CE ratio of smoking cessationincrementd totrestment
withdigoxenanddiureticsis$4,891 fromtheprovider prospective
and $20,061 fromthesocid perspective.

Futuredirectionsof researchincludeasensitivity anaysisof
resultsand extension of themode tosmoking cessationinasymp-
tomaticleft ventricular dysfunction beforetheonset of CHF. Pre-
liminary sengitivity analysisindicatesthat theresultsarenot sen-
sitivetoreasonablevariationsintheparametersinvolving smok-
ing cessation. For trestment of asymptomeaticleft ventricular dys-
function, ACE-inhibitor therapy and smoking cessation are cost
saving over four yearsfor theprovider. For society, ACE-inhibitor
therapy iscost saving, and smoking cessation hasaCE ratio of
$115 per year of lifesaved.

Over 2million peoplehave CHFintheUS, cogting over $14
billionannually. Itisoneof the most expensive conditionsper
patient, and isthe 2nd largest cost for medica providers. The
prevaenceof CHFwill grow significantly, and cost-effectiveand
cost savinginterventionsareneeded. Thisresearchindicatesthat
smoking cessationin CHF patientsextendslifeat alow cost both
fortheprovider and society. Smoking cessationin patientswith
asymptomaticleft ventricular dysfunction may becost saving.
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Economic and financial analysis of smoking
cessation in Adults 18 to 64 years old
Lightwood, JamesM.

University of California, San Francisco

Thisgrantinvestigatesthechangein direct medical coststothe
provider and society following smoking cessationinanindividua.
If smoking cessation iscost saving for society but not for the
provider, theresearchwill determinesubs diesrequiredfor provid-
ersto deliver thetherapies. Previousresearch has shown that
smoking cessationiscost saving for anadult woman of age 18to
44yearsduetothereductionin costsfromadversereproductive
effectsof direct smokingand ET Sexposureinchildren. Theeco-
nomicsof smoking cessation in adult men remain animportant
policy issue.

Theincidenceratesof smoking rel ated diseasesandrelative
risk (RR) of each diseasefrom direct smokingwasused to estimate
theexcessrisk dueto current smoking. ThedeclineintheRR of
eachdiseasewastakenfromtheliteratureand usedto estimatethe
reductioninexcessrisk following cessation. Theexpected cost
savingswereestimated by multiplying theexpected cost of each
incident (or wheregppropriate, prevaent) casetimesthereduction
inexcessrisk, producingatimeprofileof savingsfollowing cessa
tion. Where possibl e, the expected cost of the diseasewas ad-
justedfor expected co-morbidity. Thediseasesincludedwereheart
attack, stroke, emphysema, Parkinsondisease, ul cerativecalitis,
Crohn’ sdisease, community-acquired pneumonia, and cancersof
thebladder, oro-pharynx, larynx, esophagus, pancress, and lung.
A representativeheal thy man between 35 and 64 was model ed.
Men over theage of 65 wereremoved fromthesmulationsince
they wouldenter Medicare. Thepresent val ueof totdl direct medi-
cal costssaved for society followingtenyearsof cessationare
over $2,000for ahealthy managed 35t0 64.

Thecurrent resultsarefor continuoussmokers. Preliminary
estimatesindicatethesavingswill bebetween $1000 and $1,250
after adjustment for expected future cessationinatypica smoker.
Futurework includesestimatesfor men betweentheagesof 18
and 34. The current estimates apply only to smokerswho quit
beforetheappearance of overt signsand symptomsof smoking
rel ated disease. Upto40%of smokersdonot quit beforetheonset
of thesesymptoms. Noresearch, totheinvestigator’ sknowledge,
hasadequatdly solved the problem of separating healthy and sick
quitters. However, few smoking related diseasesproduce overt
symptomsbeforetheageof 35, thereforefew younger menwill be
sick quitters. Estimates of savingsfor younger men should be
applicabletomost actua quittersbetweenages18and35.

Smoking cessation producescost savingsinahesalthy male
continuoussmoker aged 35t0 64, whicharelargeenoughtojus-
tify smoking cessationtherapy. Theseestimatesdo notinclude
cost savingsor increased costsof added lifeinthee derly. How-
ever, they areessentid for understandingtheeconomicsof smok-
ing cessation. If thecost of extended lifeintheelderly outweigh
thecost savingsinadults, theseestimatesindicatethat increased
lifetimedirect medical costsof smoking cessation canbesignifi-
cantly delayed by cessationin adult men.

F4

Did the 1999 $0.50/pack tobacco excise tax increase
discourage adolescent smoking participation?
Gilpin, Elizabeth A.; Emery, Sherry; White, MarthaM .;
Pierce, John P.

University of California, San Diego

Thegoal of thisresearch wasto look for evidencethat the
voter initiated and approved $0.50/pack tobacco tax excise
implemented in January 1999 discouraged adol escent smok-
ing participationin California. Population-based, longitudi-
nal telephone surveysof Californiaadol escents conducted
incohortswhodid not (early cohort: 1993-1996) andwhodid
(Iater cohort: 1996-Fall 1999) experiencethetax increasewere
compared with respect to smoking uptake and quitting rates
during the respective 3-year follow-up periods.

Among 12-14 year old committed never smokers (ada-
mantly deny they would smoke, n=1068), cigarette use by
follow-up was 32.6% in the earlier cohort and 20.0% in the
later one(n=734). 1n 15-17 year old committed never smokers,
thesetransition rateswere 34.7% (n=598) and 21.3% (n=377),
respectively. In12-14year oldswho aready had experimented
at baseline, trangition to established smoking (report of smok-
ingat least 100 cigarettesinlifetime) occurred in 32.5% (n=381)
intheearlier cohort and 20.1% (n=374) inthelater one. In 15
17 year olds, theserateswere 38.1% (n=598) and 21.3% (n=377),
respectively. Further, among 15-17 year old current (smoked
in past 30 days) established smokersat basdline, intheearlier
cohort (n=114), 13.6% werequit (ho smoking in past 30 days)
at follow-up, compared to 27.8% inthelater cohort (n=145).
In separate multivariate analyses of thesetransitionsin the
combined cohorts, adjusted for other significant influences
on smoking (baseline demographics, having best friendswho
smoke, perceived peer anti-smoking norms, perceived com-
pliancewith school anti-smoking rules, perceived ease of ac-
cessto cigarettes, exposureto anti-tobacco mediaand recep-
tivity to tobacco advertising and promotions), cohort was
significantly and independently related to thetransitionsin
12-14 year olds(p<0.01) andin 15-17 year olds(p<0.05).

If cohort isassumed to be asurrogate for the excisetax
increase, our results suggest that thetax increase may have
discouraged adol escent smoking participationin California.
However, unmeasured environmental influencesor marked
changesininfluencesbesidesincreased cigarette pricedur-
ing thelater follow-up period could a so have affected likeli-
hood of transition. Nationally, adolescent smoking rates
haveincreased markedly over the 1990s decade, although
thereissomeevidenceof adlight downturn by 1999 and 2000.
Thevery low transitionratesamong Californiaadol escentsin
thelater cohort indicatesthat thisgeneration of Californians
will likely experience much lessmorbidity and mortality from
smoking-rel ated diseasethantheir predecessors.
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Harm reduction through reduced tobacco expo-
sure in continuing smokers

Gilpin, Elizabeth A.; Pierce John P.; White, MarthaM.
University of California, San Diego

Thegoal of thisresearch wasto determine whether tobacco
control strategiesaimed at protecting nonsmokersfrom envi-
ronmental tobacco smoke (ETS) and at fostering anti-smok-
ingviewsinthegenera populationmight beinfluencing smok-
erstosmokelessonadaily basis. DatawerefromtheTo-
bacco-Use Supplement to the Current Popul ation Surveysof
1992-93, 1995-96 and 1998-99. Cdlifornia(withitsrelatively
long-standing Tobacco Control Program) was contrasted with
therest of theUS.

Standardized daily smoking prevalencein Californiade-
clined from 14.6%in 1992-93t0 13.9%in 1995-96 and to 12.4%
in 1998-99. Intherest of the US, these rates were 18.8%,
18.3% and 16.7%. 1n 1999, only 5.3% of Californianswith
some college education smoked daily (6.9%inrest of US),
levelscomparableto those of USmedical doctorsin 1990.
Previousnational surveysfromthemid 1970stothemid 1980s,
indicated that about 25-30% of US smokerssmoked >25 ciga-
rettes/day. 1n 1999, only 8.3% of all Californiasmokerswere
heavy daily smokers (13.6% inrest of theUS). 1n 1992-93,
16.3% of California smokers both worked and lived in
smokefree environments, with thispercentageincreasing to
28.6% by 1998-99, but only 16.4% of smokersintherest of the
USweresubject to both typesof smoking restrictionsin 1998-
99, aratesimilar to Cdlifornia sin 1992-93. In 1998-99, severd
questions assessed where smokers should be allowed to
smoke; Californiasmokersfelt significantly more constrained
than smokersin therest of the US. In 1998-99, smokefree
homesand workplaces and the perceived degree of constraint
about whereitisappropriateto smokewereall significantly
andindependently associated with lower daily cigarettecon-
sumptioninamultivariate regression analysisadjusted for
demographicsand cigarette price.

Theseresults suggest that smoking restrictionsand so-
cial normsabout theappropriateness of smoking may influ-
encesmokers’ daily cigaretteconsumption. Becausetobacco-
related disease and mortality areknownto be associated with
thecumulativelevel of exposureto tobacco smoke (total pack-
years), tobacco control measuresaimed at nonsmokers (pro-
tection from ETS, promotion of anti-tobacco norms) should
hel p reduce the harm from smoking to continuing smokersin
thelong-term.

Feé

The effectiveness of tobacco prevention programs
in California Schools

Rohrbach, Luanne

University of Southern California

Californiaschool sthat receive Tobacco Use Prevention Edu-
cation (TUPE) fundsfrom the state’ stobacco control pro-
gram arerequiredtodesigntheir program based onthe Guide-
linesfor School Health Programsto Prevention Tobacco Use
and Addiction, published by the Centersfor Disease Control
and Prevention (1994). Theseguidelinesspecify thefollow-
ing: an anti-tobacco policy should bein placeinthe schooal,
tobacco instruction should include information about psy-
chosocial influences in addition to physiological conse-
guences, prevention education should be especially inten-
siveinthemiddleschool years, program-specific teacher train-
ing should be provided, efforts should be madetoinvolve
parents, cessation supports should be available, and pro-
gramsshould beeval uated.

This paper examinesthe extent to which Californiaschools
haveimplemented the CDC guidelines, and whether imple-
mentation of the guidelinesisassociated with program out-
comes. Thestudy sampleincludes65middleand highschools
statewidethat were surveyed for the Independent Evaluation
of the CdliforniaTobacco Control Program (1996-2001). Sur-
veysof youth and classroom teacherswereadministeredin
1996 and 1998. Teacher dataprovidedinformationaboutimple-
mentation of the CDC guidelinesfor tobacco prevention pro-
grams. A compositescorewascreated for each school, rep-
resenting the degree of CDC guideline-based implementa-
tion. Program outcomeindicatorsincluded students' use of
cigarettesand smokel esstobacco, and tobacco use media-
torssuch asbeliefsabout consequences of use, refusal self-
efficacy, beliefsabout norms, and tobacco-rel ated knowledge.
Changesin outcomesfrom 1996 to 1998 wereregressed on
program implementation scores. Preliminary results show that
higher level s of implementation of the CDC guidelinespre-
dicted reductionsin lifetime smokelesstobacco useand in-
creasesin tobacco refusal self-efficacy.

Theresultsof thisstudy haveimplicationsfor school-based
tobacco preventionin Californiaand nationwide. According
totheoriginal CDC guidelines, all recommendations should
beimplemented to ensurethegreatestimpact. However, this
study isconsistent with previous studies showing that full
implementation of theguidelinesisrare. Our study results
suggest that implementation isrel ated to some program out-
comes. Future studiesshould focus on linkages between
programimplementation dataand outcomes.
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Evaluation of smoking room performance:
survey results

Alevantis L. Liu K-, Wedmen . Lucss L3, Ts,P.adHesd, P!
ICalifornia Department of Health Services

2California Environmental Protection Agency

*Public Health Institute

Theohjedtiveof thestudy reported hereistosurvey Cdiformiaworkers
inorder toesimatetheproportionof non-smokingworkersemployedin
buildingswithdesignatedindoor smokingaressandwhoarepotentialy
exposad to ETSlesking fromthesearess. Thesurvey of Cdifornia
workerswasaccomplishedby ind udingquestionsaboutindoor smok-
ingaressa theworkplaceintheexisingseriesof theCdiforniaTobacco
Surveys(CTS) fundedby theCdiformiaDepartment of HedthSarvices
(DHS). TheCTSisadatewide, crass-sectiond survey of smoking-
rlaedbehavior. Thestudy reportedhereispart of alarger research
projectwhoseprimary objedtiveistoinvedigatetheeffectivenessof the
mogtimportantenginesringdesignandoperationd perametersof smok-
ingroomsthet affect expasuresof occupantsof adjoining officesto
environmentd tobeccoamoke(ETS).

Progresstodateind udes. (8) rece ptandprdimineary evaluationof
responsedatafromthe 1999 CT Saboutindoor smokingaressat the
workplaoe and(b) completionaf tdephoneintaviewswithdl Cdiformia
locd tobaccocontral jurisdictions(N=62) toestablishadatabaseof locd
ordinancesrdaingtooperationof snokingrooms.

The1999 CTScond sted of adetailed longtelephonesurvey of
14,729 ubjects. Giventhat the1999annud averageemployment for
Cdiforniawas 15,731,700, wefoundthet 55%cf therespondentstothe
CTS(whichtrandatesto8,652 435for thedate! sworkforoe) regponded
thettheyworkinanindoor saiting. 79/ (or 605,670df thestate! swarkforoe)
workinbuildingsthet arenaot smokefres of which24%or 145,361 work
inbuildingswheresmokingisalowedinaspecia snokingroomor
lounge Therefore weedimetethat about 1%0f theCdifomiaworkforce
potentialy may beexposadto ET Sleskingfromtheserooms.

Inorder toproperly eva uatetheabovedata, wenesdedinformation
fromdl the62locd tobecco contral jurisdictionsin Cdiforniaregerding
thair ordinancesfor theoperationof smokingrooms Sinceacomplete
database with thisinformation did not exist, our staff contacted via
tdephonedl 62jurididtions Theresuitsindicatedthet 29%(N=18) have
ordinancesprohibitingsmokinganywhereat theworkplaceinduding
smokingrooms whiletheremainder donat havespecificordinances
moredrictthanCdliformial_abor Code(Section6400-64135) and, there-
fore, donat prohibittheoperationof smokingrooms. Smokingjurisdic-
tionsinterpretingbroadly theaforementioned sectionof theCdiformia
Labor Codearenctind udedinthesecd culations

Futureadtivitiesind ude: () correctionof theaboveestimetesefter
properweighting; (b) indus onof theinformationwecollectedonloca
ordinancesasan additiond dimensioninthedataandyds, and (c)
comparisonof theseestimatestothosederivedfromthe2000and 2001
CdiforniaAdult TobaccoSurvey (CATS) (the CATSareconducted
onceayear andindudeinterviewsof about4,000adults).

Weanticipatethat theresultsof thisproject canbeused by
palicy mekerstoprovideadditiond guidanceondesignand operationof
designated smokingroomsandtherefore, reduceunintentiond expo-
sureof non-smoking Cdiformiaworkersto ET Slesking from poorly
designedand/or operatedsmokingrooms.

F8

Long Beach restaurant and bar business data: no
adverse economic effects related to the

smokefree bars law
Lee, JuliaA., Friis, RobertH.,Ma, C., and Pervez, M.
California State University, Long Beach

Objective : \WehavebeeninvedtigatingtheresponsefromtheCity of
Long Beachtothe SmokefreeBars(SFB) Law (AB 13/3037), which
extended protection from second-hand smokein theworkplaceto
workersinbars Based uponrecent censusdata, Long Beech, thefifth
largestcityinCalifornia, wasdes gnatedthemost ethnicaly diverse
city inthenation. Among L ong Beach residents, wefound thet ap-
provd fortheSHB lawincreasadfrom66%6to 73%batwean 1998-1999
and 2000-2001. Onseverd measureswehavefound marked digine-
tionsbetweenrestaurant-barsand stand-aonebars For instance, atti-
tudestowardthe SFB law weremorepodtiveamongownersmaneg-
ersandworkersinresaurant-bersthaningand-d onebars Moreover,
compliancewiththe SFB law washigher inrestaurant-barsthanin
sand-donebars Thepurposeof thisstudy wastoandyzeresultsthet
mirroredtheeconomicgtatusof thebar and restaurant businessover
time, inorder todeterminevariationsthet coul dreflect direct effectsof
theSBLaw.

Methods : Wecollected businessdatagpedifictoL ongBeachfrom
twosources 1) thedateBoard of Equdization (BOE), whichsupplied
sdesandusetaxinformationfor eechquarter from 1992t02000,and2)
thestate Department of AlcoholicBeverageControl (ABC), which
provided numbersof beverage-a cohal licensesonceayear from 1990
t02001. Thesdesand usetax informationwascompiledfrombusi-
nessesthat served ether foodandnoa cohol or foodanda cohal. For
comparativepurposes, eechof theseBOE datapointswasviewedas
aproportion of thetotd taxable sdes. The ABC Department deta
includedlicensesfor both restaurant-barsand stand-alonebars, as
well asoff-sal elicensesfor comparison.

Results: Amongall sourcesof busnessdata, therewerenodown-
wardtrendsthat could belinkedtothe SmokefreeBarsLaw. Within
bothtypesof businessresLits however, therewasevidenceof a1995-
1996economicrecessoninL.ongBeach. Beginningsof aneconomic
recovery, whichappeared sooner for restaurantsandbersthat served
beer andwinethanfor restaurantsandbarsthet servedbeer, wine and
liquor, occurredfrom 1997- 1999, Numbersof ABClicensesfor gand-
donebars—whether serving beer andwineor beer, wine, andliquor
— showedfairly steedy decreasesthroughout theentiretimeperiod,
withvery littlevariation. Numbersof off-sa elicenses dthough higher
than numbersof stand-aoneber licenses, d sodeclined throughout
thetimeperiod.

Discussion: TheseeconomicreauitsfromtheCity of LongBeach
showednoadversebus nesseffectsassodatedwiththeSFB Lawand
arethereforecons stentwith previousinvestigationsof tobacco-con-
trol policiesandbusinesseffects. Interestingly, theseeconomicdata,
likeour ather measuresof regponsetothe SFB law, showed notable
differencesbetweenrestaurant-bersandtand-aonebars. Further a-
tentionshouldbedirectedtostand-alonebars, inan effort tounder-
standtheir uniquesituationandthereby provideappropricteasss-
tanceforimplementationof theSFB law, whichwill expandthepromo-
tionof smoking cessationwhilereducing, smokingfrequency, smok-
ing uptake, and exposureto secondhand smoke.
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F9

Evaluation of master settlement agreement
implementation

Friis, Robert H.

California State University, Long Beach

TheMaster Settlement Agreement (MSA), signed on No-
vember 23, 1998, isan agreement among attorneysgeneral
representing 46 states, the District of Columbia, andthefive
USterritories, and themajor cigarette companies. The M SA
providesfor annual paymentsthat total approximately $246
billionto bealocated among the 46 states, District of Colum-
bia, and USterritories. The M SA did not constrain the use of
thefundsnor proscribetheir usefor non health-related pur-
poses. The opinionsof thegeneral public, health advocates,
and national and |ocal government officialsappear todiffer
considerably regarding the use of theM SA funds. In order to
determinethe opinionsof thegeneral public, weconducted a
telephonesurvey of arandom sampleof 1500 residentsof the
City of Long Beach, who wereat least 18 years of age. Ques-
tionsincluded alternative usesfor MSA funds, aswell as
various useswithin the category of health-related services.
A total of 80% of respondentsfelt that the money should be
used for improvement of heal th care servicesin comparison
to other uses. Regarding varioustypesof health-related pro-
grams, nearly 40% of respondentsfelt that funds should be
used for keeping hospital emergency roomsopen, whilemore
than 20% agreed that the money should be used for anti-
smoking education for youth.

F10

Courting scientists: are scientific integrity and
public health compromised by tobacco industry
affiliations?

Hong, Mi-Kyung, MPH; Bero, Lisa, PhD

University of California, San Francisco

Thetobacco industry hashadlong-standing relationswith
the scientific community, the detailsof which haveonly re-
cently becomeavail ablethroughtheMaster Settlement Agree-
ment of 1998. Documentslocated onthePhilip Morriswebsite
chronicleintricate affiliations between the tobacco industry
and prominent scientistsand epidemiologists.

Wearecurrently investigating case studiesdepicting the
complex and often conflicting affiliationsof scientistsfunded
by thetobacco industry and health groups. Internal memos
from Philip Morrisshow that researcherswho areheavily de-
pendent ontheindustry for their funding align themselves
with theindustry position that epidemiological studiesand
methodsarenot valid. Investigatorswho publish critiquesof
epi demiol ogic methods are seen by thetobacco industry as
aliesand are pursued for consulting purposesto further con-
tention onthese matters. Many scientists participatedinthe
tobaccoindustry’ scampaignto refutedataon adversehealth
effects resulting from exposure to environmental tobacco
smoke. Thedocumentscandidly reveal industry tacticsto
recruit scientiststo promoteapublic rel ationsagendaregard-
ing health effectsand ETS. Internal memosdescribethe use
of scientific consultantsas potential ghost authorsof indus-
try-sponsored studies. M oreover, the documents show the
receptivenessof scientiststo support thetobaccoindustry’s
position regarding smoking and health effects.

Our researchwill heighten public awarenessof thetobacco-
sponsored funding streamsbehind research and how thismay
impact study conclusions. Financial disclosure of industry
sponsorship of scientific studies is critical in order for
policymakersand public health constituentsto carry out bal-
anced decisionmaking processes.
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How do African American young adults respond
to issues raised by internal tobacco industry

documents? A focus group study
Méalone, Ruth E.
University of California, San Francisco

Tobaccoisthe#1 killer of African Americans, and African
Americansalso suffer disproportionately from chronic and
preventable diseases directly related to smoking. Because
such adisparity exists, itisimperative to expose strategies
used by thetobacco industry to sustainitspervasive pres-
encewithin African American communities. Thetobaccoin-
dustry hasalong history of attemptsto target their market-
ing, influence community leaders, and decrease or neutralize
potential opposition from African Americans.

Inthisstudy, we search for and analyzeinternal tobacco
industry documentsto developinformation briefsabout how
theindustry views African Americansaspolitical allies, as
public relations opportunities, and asconsumers. We present
thisinformation to focusgroupsof young adult (18-30 year
old) African American Californiansto assesstheir responses
todifferent issuesand gaugethe potential usefulnessof such
information for countermarketing and other intervention pur-
poses. We have sel ected thisage group becausethey serve
asrolemodel sfor youth and becausethereisevidencethat
theindustry isincreasingly focusing itseffortstoward them.

Thetobaccoindustry hasfor many yearscarefully used
itsrelationshi pswithin African American communitiestopush
its policy goals and normalize tobacco presence.
Probl ematizing thisrel ationship requiresmaking knowledge
of theindustry’ s behaviors more widespread and commu-
nity-relevant. Wewill present preliminary analytic findings
from thefocusgroupsand discuss how tobacco control ad-
vocates might utilize similar information to shapetobacco
control interventionsat thecommunity level.

F12

Advertising themes used to market cigarettes to
African Americans

Burns, DavidM, MD; Anderson, Christy M ; Reed, Mark B, PhD
University of California, San Diego

By thelate 1970s, cigarette manufacturerswere aware that
certain cigarette brands, particul arly those containing men-
thol, had become popular among African Americans. Wein-
vestigated whether thesemanufacturersused different maga-
zine advertising themesto market cigarette brandsto Afri-
can-American smokers.

Wecollected information on cigarette advertisements ap-
pearing inthirteen popular magazinescircul ated from 1980to
1996. Among other information, we obtained the date and
name of the magazineissue, the brand(s) of cigarettesadver-
tised, and thethemes depicted inthe ads. Thethemeswere
putintofour categories—people, health, economic, and other.
The people themes typically represented descriptions of
peopleor activitiesengagedinby people. Thehealththemes
encompasscigarettefilters, health benefits, health concerns,
and/or low tar/nicotine. Theeconomicthemesemphasizethe
cost of thecigarettes, marketingincentives, thelength of the
cigarettes, and/or the quantity of cigarettes. The other theme
category includesthemesthat stressconsumer-oriented is-
sues (unrelated to economicissues), desribesvisual aspects
of thead, or depict miscellaneousi ssues.

Theanalysiswasrestricted tothementhol cigarettebrands
popular among African Americansandthecigarettebrandsmost
popular among white smokers. Each theme category was com-
pared withinthebrandspopul ar among African Americansand
thebrandspopul ar anongwhites. Theadvertisementsthat mar-
keted brandssmoked by African Americanswasmorelikely to
containpeoplethemesand|esslikely tocontaineconomicthemes
thanthoseadsfor brandspopular among whitesmokers. There
wasnho significant differenceintheproportion of adsthat carried
hedlththemesamong brandssmoked by African Americansand
brands smoked by whites. Logistic regression modelling,
whichalso controlledfor thetypeof magazineinwhichthead
appeared and the frequency of issuance of the magazine,
yielded similar results.

Futureanalysiswill includethe comparison of these same
themesin magazines popular anong African Americans.
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F13

The temporal relationship between increases in low
Tar cigarette advertising and increases in low tar
cigarette sales

*Burns, DavidM., M.D., Reed, Mark B., Ph.D., Anderson,
Christy M., B.S.

University of California, San Diego

During the 1950sthe tobacco industry responded to research
supporting alink between smoking and cancer by developing
thefiltered cigarette. Inthe 1960s, thefiltered cigarettewas
followed by theintroduction of cigarettesthat deliveredless
tar asmeasured by the FTC method of machinecigarette smok-
ing. From 1968 to 1999, the average salesweighted machine-
measured tar decreased from 21.6 mg. to 12.0 mg. and the
market shareof low tar cigarettesincreased from 2.5%1086.6%.
Because of the popul arity andincreasing market share of low
tar cigarettes over time, we were interested in examining
whether the advertising of low tar cigarettesdrovelow tar
cigarette utilization. The purpose of thisresearch wasto ex-
aminethetemporal relationship betweentheadvertisingand
salesof low tar cigarettesand to demonstratethat increases
intheadvertising of low tar cigarettes preceded increasesin
thesalesof thesecigarettes.

For thisstudy, cigarette salesdatawere obtained fromthe
1994 Maxwell report that summarizesannual cigarette sales
from 192510 1990. Threeresearch assistantsreviewed ciga-
rette advertisementsfrom 13 of the highest circulating peri-
odicalsthat accepted cigaretteadvertising from 1900 to 1996.
Theresearch assistantsreviewed the advertisements and
coded whether the ad displayed alow tar or low nicotine
theme. Werestricted theanalysisof advertising to thetop 20
cigarette brandswith the most advertisements between 1967
and 1996. These brandsrepresented 78% of all cigarette ad-
vertisementsand 85% of all cigarette salesduring thistime
period. The 20 brandsweredivided into 2 separate catego-
ries: low tar product extensions (low tar extensionsfrom an
existing brand family such asMarlboro) and free-standing
low tar brands (new cigarette brands such as Vantage or
Merit).

Weanalyzedthedataby cal culating the proportion of ad-
vertisementsand sal esfor these 20 brandsover timeto deter-
minethetemporal relationship betweenadvertisingand sales.
Our results showed that for both thelow tar product exten-
sionsand the free standing low tar brands, increasesin ad-
vertising for these brands preceded increasesin sales. From
theseresultswe are now ableto establish atemporal relation-
ship between cigarette advertising and cigarette sales.

Theseresultssuggest that increasesin low tar advertis-
ing droveincreasesin salesfor low tar cigarettes. Because
low tar cigarettes are viewed by many smokers as having
lower risk, theadvertising and availability of thesecigarettes
may haveaffected cessation effortsamong smokersconcerned
with thehealth risksassociated with smoking.

F14

Media and smoking among adolescent girls
across ethnicity

Y ang, Dongyun/Chou, Chih-Ping

University of Southern California

Thisproject intendsto study therelationship between media
exposure and cigarette smoking behavior among African-
American, Asian, Hispanic, and Whitefemal eteenagers. The
primary goal of the proposed study isto assess whether
ethnicity will changetherel ationship and mechanismsof mass
mediainfluences on smoking behavior. Ethnic group differ-
encesontheeffectsof mediaexposureand other risk factors
on smoking behavior will also beinvestigated.

White, African American, Hispanic, and Asian adoles-
cent girlshad different smoking behavior. Whiteand His-
panic girlswereat higher risk of smoking than African Ameri-
canand Asian girls. Smoking prevalencewasincreasing from
1990 to 1997 among White girls only, but no among other
ethnic girls. Hispanic girlsweremorelikely to be susceptible
to smoking than other ethic girls. Advertisement of Camel
increasingly influenced adolescent girls of different ethnic
groupsover time. Marlboro advertising al soimpacted ado-
lescent girls. Newport seemed to be specifically popular
among African Americangirls. Whitegirlsweredightly more
likely to beexposed to tobaccoindustry promotional stuffs
than other ethnic girls. Recognition of Marlboro, Camel, Vir-
giniaSlims, Newport, or other cigarette brand asadvertised
themost, favorite brand, or attracted attention the most had
differential influenceson future smoking possibility among
different ethnicfemal eteens. Among girlswho never smoked
acigarette, even afew puffsand exposed to tobacco-rel ated
promotional activities, Hispanicsand Asianswereat higher
risk of susceptibility to smoking than non-Hispanic Whites
and African Americans. Exposuretocigaretteadvertisingonly
increased risk of susceptibility to smoking among Whiteand
Hispanic girls, but not among Asian girls.

Thefindingswereobtained using two Californiatobacco
surveysamong youth. Third datafrom thelndependent Evalu-
ation of the CaliforniaTobacco Control Prevention and Edu-
cation Programwill beincludedintheproject tovalidatethe
findings. Thenext stepisto focuson themediational effects
of smoking related attitudes, beliefs, or valuesontherela-
tionship between media exposure and smoking behavior
among adolescent girls. Interactions between exposureto-
bacco marketing and other risk factors(i.e., weight concerns,
peer influence, acculturation) on smoking will beexplored.
Smoking behavior seemed to bedifferent among adol escents
from variousethnic groups. The mediainfluencesfrom to-
bacco marketing may play different rolesinsmoking behavior
among adolescent girlsacrossethnicity. The project will pro-
videmoreknowledgethat will behelpful in designing effec-
tivetobacco prevention programsto reduce mediainfluences
onadolescentgirls.
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Tests of the tobacco industry’s youth smoking
prevention ads

Henriksen, Lisaand Fortmann, Stephen P.
Stanford Center for Research in Disease Prevention

Public health advocateswarnthat thetobaccoindustry’ sre-
cent foray into youth smoking preventionwill backfire. Inpar-

ticular, ad campaignsby PhilipMorrisand Lorillard havebeen
criticized for being more pro-industry than anti-smoking, and
for using advertising strategiesthat areweak (at best) or coun-
terproductive (at worst). Unfortunately, few empirica studies
havetested theeffectsof thesemessagesonyouth. Thegoal of

thisresearchistoaddressconcernsthat thetobaccoindustry’s

smoking prevention adswill undermine California stobacco
control education efforts. Specifically, wehypothesizethat ex-

posureto thetobacco companies’ smoking preventionads: (&)
improvesstudents' impressionsof the corporate sponsorsand
theindustry they represent; (b) makesyouth resistant to criti-

cism of thetobacco industry (aninoculation effect), and (c)
does moreto encourage than discourage youth smoking (a
boomerangeffect).

Advertising exposurewasmanipul ated under theguiseof evalu-
ating corporate advocacy advertising, which highlights a
company’ spositiononanissuerather than sellingaparticular
product or service. Students(n=218) saw adsfrom Pfizer and
Chevronfollowed by adsfrom Philip Morrisabout youth smok-

ing prevention(Think. Don't Smoke); or adsfrom PhilipMorris

about charitableworks(WorkingtoMakeaDifference); or ads
from Anheuser-Busch about preventing underagedrinking (the
control group). Whether studentsknow that PhilipMorrisisa
tobacco company andtheir opinionof PhilipMorrisweremea:
sured beforeexposure. After exposure, sudentseval uated each

commercial, and responded to questions about each corporate
sponsor and theindustry they represent.

Theresultssuggest that youth smoking prevention ads
sponsored by PhilipMorrissignificantly improvethecompany’s
image. Tothisend, theadswork almost aswell asthosefeatur-
ing PhilipMorris' contributionsto charitable causessuch as
aiding victimsof domestic violence, sheltering homel essteens,
andfeedingtheelderly. Studentsexposedtothesmokingpre-
vention adsalso expressed morefavorableopinionsof theto-
baccoindustry, althoughthedifferencebetweenthecontrol
and treatment groupswasnot statistically significant.

Twoadditiond experimentsareplanned. Totestaninocula-
tion effect, Study 2 will vary students' exposureto smoking
prevention adsfrom tobacco companiesand anti-industry ads
from California stobacco control education campaign. Images
of specific tobacco companies, attitudestoward thetobacco
industry, and support for tobacco control policieswill bemea-
sured after exposureto oneor bothtypesof ads. Theresults
fromthisstudy will determinewhether exposuretotheindustry’s
smoking prevention adsreducetheimpact of California sad-
vertising. To test aboomerang effect, Study 3 will compare
students’ attitudesand intentionsabout smoking after seeing
four anti-smoking adsfromtobacco companies, or four anti-
smoking adsfromtheCdiforniamediacampaign, or four drunk-

driving ads (acontrol group). Theresultswill demonstrate
whether thetobaccoindustry’ syouthsmoking preventionads
stimulate curiosity about smoking, promote belief sthat smok-
ingleadsto peer acceptance, or yield greeter intentionstosmoke.
Ultimately, thisresearchwill inform policy effortstoregulatethe
industry’s new advertising and to develop specialized
counteradvertisingto protect Caifornia syouth.

F16

Experimental evaluation of minors access to
tobacco

Landrine, Hope, Ph.D.

San Diego State University

The purpose of thismulti-stage study isto provide additional
informati on about methods used by minorsto obtain cigarettes
illegally from stores, and to eval uatethese methodsin asystem-
atic and controlled experimental design. Much of thedataon
illegal salesto children havebeen collected using methodsthat
may differ significantly fromthemethodsand proceduresused
by children when acquiring cigarettesfor their own use. This
study reportsonthefirst phaseof theinvestigation, wheresmok-
ing youth were interviewed about the strategies they useto
obtaincigarettes.

Equal numbersof boysand girlsobservedto be smoking
cigarettesinpublicplaces(e.g.,inshopping centers, a busstops,
inmalls, near theatres) were approached by pairsof research
assistantsand asked if they would bewilling to participateina
brief survey. Attemptsweremadetoidentify smoking children
representing While, African American, Latino, and Asan ethnic
groups. The survey consisted of 18 questions asking about
smoking habitsand strategiesused to obtain cigarettes.

Preliminary analysesindicatethat 41% of youth buy their
owncigarettes, and 39.1%findit“easy” or “very easy” tobuy.
Of thoseyouth who buy their own tobacco, 70% buy inliquor
stores, and approximately 50% buy in conveniencestores, small
grocery stores, and gasstations. Approximately 40% of youth
sometimesto alwaysbuy intheir own neighborhood, in poor
neighborhoods, pick small “trashy” storesto buy from, or buy
wheretheclerk knowsthem. Few minorsresponded that they
routinely lieabout their age, say cigarettesarefor someoneelse,
bringfakenotesfrom parents, buy cigarettesover theinternet,
or usefakel D to purchasecigarettes. Of thetota sample(those
that buy and don’ t buy their own cigarettes), 96% reported that
someonegivesthem cigarettes, 34% steal cigarettes, 51% ask
someoneolder tobuy cigarettesfor them, and 12.7 percent pur-
chasecigarettesin Mexico (Tijuana).

Oneadditiona preliminary findingwasthat, whilelessthan
4% of Caucasian, African American, or Asan American partici-
pantsinthestudy report M exico asasourceof tobacco, 42% of
L atino participantsbought cigarettesacrosstheborder. The
findingsof thestudy will bediscussedintermsof theirimplica-
tionsfor assessment methodsusedin federal and state access
totobacco studies, the validity of low accessratesfoundin
recent studies, and the continued need for primary prevention
effortsaimed at reducing youth accessto tobacco.
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G1

Explaining racial differences in smoking
Landrine, Hope, Ph.D.
San Diego State University

The purpose of thisproject isto examinevariablesthat might
explain recalcitrant, Black-White disparitiesin smoking. In
additiontoinvestigating thewell-known effect of socioeco-
nomic status (SES), two unique variableswereexamined: ra-
cial discriminationand racial segregation. The specificaim
was to assess the extent to which the latter two variables
account for racial differencesin smoking prevalence, quit rates,
age of smokinginitiation, stage of readinessto quit smoking,
and degreeof nicotineaddiction.

Thiscross-sectional study entailed asurvey mailedtoa
random sampleof 4,000 Black and 2,000 WhiteCdiforniaadults
ages18to 73 yearswhowereresidentsof five specific Metro-
politan Statistical Areasthat differ in their degree of racial
segregation. Thesurvey returnratewas35% (N =2,116). The
impact of discrimination on smoking, aswell aswhat appear
to beethnic differencesin number, type, and themanner in
which cigarettesaresmoked aredescribed. Similarly, therole
of racial segregationinsmoking ratesand behaviorsisalso
assessed, both for the sampleasawhole and by ethnic group.
These dataare discussed in termsof their implicationsfor
smoking prevention and cessation programsculturally tai-

lored for African Americans.

G2

Cultural / interpersonal values and smoking in a
multicultural adolescent sample

Jennifer B. Unger, Ph.D., SohailaShakib, Ph.D., Anamara
Ritt-Olson, M.A., Michele Moutappa, M.A., Peggy
Gallaher, Ph.D., C. Anderson Johnson, Ph.D

University of Southern California

Inamulticultural society, varioustraditional cultural values
may influence adolescents’ attitudes and beliefs, whichin
turn may influencetheir healthrisk behaviors. Cultural val-
uesthat condoneand cel ebrate adol escent individualism and
rebelliousness might increasetherisk of health risk behav-
iorssuch assmoking, whereascultural val uesthat encourage
obedienceto parentsand authority figures might decrease
therisk of adolescent smoking. Although somestudieshave
assessed theroleof cultural valuesin health behavior, none
have measured cultural values among adolescents in a
multicultural context and their associationswith smoking be-
havior.

Thisstudy assessed the associ ations between cultural
valuesand lifetimesmoking inamulticultural sampleof 2885
6"-grade adol escentsin Southern California(meanage=11.3
years, 53% female, 43% Hispanic/Latino, 21% Asian/Pecific
Idander, 10% White, 2% African-American, 17% Multi-eth-
nic, 7% Other, 9% ever-smokers). Scal esweredeveloped and
pilot tested to measure valuesthat are salient in many His-
panic and Asian cultureswith high ratesof immigrationto
Cdifornia: Filia Piety, Saving Face/Simpatia, Respeto,
Familism, and Machismo. A factor analysisrevea ed that the
itemsclustered into adifferent, culture-independent factor
structure: Respect for Adults, Traditional Gender Roles, Po-
liteness, and Family Support. Inamultivariate model, con-
trolling for demographic characteristicsand acculturation,
Respect for Adultsand Politenesswere associated with a
lower risk of lifetime smoking (Respect for Adults: highest
tertilevs. lowest tertile Odds Ratio=0.21, 95% CI1=0.13, 0.34,
p<.05; Politeness: highest tertilevs. lowest tertile Odds Ra-
ti0=0.34, 95% Cl=0.23,0.51, p<.05.) Thestrength of theseas-
sociationswith smoking did not vary significantly across
racial/ethnic groups.

Asadolescentsinteract with oneanother inamulticultural
context, they might adopt the attitudes and values of their
peersin addition to the values of their cultures of origin.
Someof thoseval uesmight bederivationsof traditional cul-
tural valuesfrom the multiple culturesthat immigratetothe
United States. Inthisway, valuestraditionally associated
with particular culturesof origin may beadopted by adoles-
centsof variousethnic groups, and those valuesmight influ-
ence their decisions about healthrisk behaviors such as
smoking. Encouragement of protective adolescent val-
ues may be an effective strategy for preventing problem
behaviors such as smoking. Further research is needed
to understand the structure of adolescent valuesand their

associ ations with smoking behavior.
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G3

Friendship patterns of adolescents by race/ethnicity
Hoffman, Beth and Johnson, Andy, PI.
University of Southern California

Thisstudy usessocial network analysistoexaminethefriend-
ship patternsof middleschool students. Aspart of alarger
survey, studentsat four schoolsin Southern Californiaindi-
cated their ethnicity and the names of threefriendsin their
grade. Itishypothesized that studentswill bemorelikely to
havefriendsof their ethnic group than friends of other ethnic
groups. The friendship datawas used to form amatrix of
friendship patternswithintheschools, and thisdatawasana-
lyzed using PROC IML in SASto determinethe proportion of
each student’ sfriendsthat were of each ethnicity.

Chi-square and | ogistic regression analysesindicate that
theparticipantsdid exhibit patternsof association by ethnicity.
Ascompared to mixed ethnicity participants, Asian partici-
pantsweresignificantly lesslikely to have Whitefriends, and
over 5timesaslikely tohave Asianfriends. Latino partici-
pantsweremorelikely than mixed participantsto haveL atino
friends, and “other” participantsweremorelikely than mixed
ethnicity participantsto have” other” friends.

Therearedifferencesin friendship patternsby school as
well, some of which seemto berelated to the ethnic composi-
tion of theschool sample. Participantsat aschool where34%
of the participantswere Whiteweremorelikely to have White
friendsthan at the comparison school, where approximately
9% of thesamplewasWhite. However, participantsat three
schoolswereall lesslikely to have Asian friendsthan were
participants at the comparison school, even though the pro-
portion of Asiansinthe samplesof the comparison school
and oneof the other schoolswasvirtually identical.

Sinceratesof smoking vary by ethnicity, thesefindings
haveimplicationsfor determining therole of peer influence
on adol escent smoking and planning effective prevention
programs. Asfriendship patternsvary by school, patternsof
socia influenceto smokemay vary aswell. Futureprograms
may wishtotailor theintervention to thesocial climate of the
school for maximum efficacy

G4

Ethnic variation in the influence of family context
variables on tobacco use among Asian, Latino, and
Non-Hispanic White adolescents

Mouttapa, Michele, MA, Shakib, Sohaila, PhD, Ritt-Olson,
Anamara, MA, Gallaher, Peggy, PhD, Trinidad, DennisMPH,
Johnson, C. Anderson, PhD, and Unger, Jennifer, PhD
University of Southern California

The family hasastrong socializing influence on adol escent
smoking. Studiesgenerally show factorsembedded within
thefamily context are associated with adolescent smoking.
Relativetothiswork, therehasbeen adearth of researchthat
hasexamined whether family influencesvary by ethnicity.

The purpose of thisstudy isto examinewhether ethnic
differencesin associationsamong family influencevariables
and smoking existed. Using an ethnically diverse sample of
healthy 6% graders(n=2717; 52.6%female, 47.4% male; mean
age=11.3) in Southern California, thisstudy used aself-ad-
ministered survey to examinevariationin lifetime smoking
accordingto: (1) parental smoking (both, one, or either par-
entssmoke), (2) parental monitoring (5items; i.e., “Doyou
ever goto placesthat your parentsdon’t want youto go,” (3)
parental attachment, (5items;i.e., How oftendoyoutalk to
your parentsabout what' sonyour mind,” and (4) family struc-
ture(singleparent family vs. two-parent family and stepfamily).
Controlling for the effects of socioeconomic status, age,
gender, and acculturation, separate oddsratioswerecal cu-
lated and compared for Asian, Latino, and Non-Hispanic
Whiteadolescents.

Logistic regression resultsreveal ed that high parental
monitoring wasaprotectivefactor against smoking among
L atino and Non-Hispanic White adol escents, but not Asian
adol escents. High attachment to parents, low parental smok-
ing, and living with both parentswere associated with lower
rates of smoking among L atino adolescentsonly. Asianado-
lescentshad lower ratesof ever smoking (4.4%) than Latino
adolescents(10.7%), but did not differ significantly from Non-
Hispanic White adolescents (6.9%). Thefindingssuggest
that across ethnic group identification, high parental moni-
toringisakey preventive measure against theinitiation of
adolescent smoking for all groups except for Asian adoles-
cents. Thefindingssuggest that thefamily may beaninflu-
ential context for smoking prevention efforts. Ethnicdiffer-
encesin parental monitoring and attachment to parentsshould
be consideredin futurehealth-rel ated interventions.
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G5

Smoking in Asian youth: effect of self-image and family
Weiss, JeWu
Alliant University

Objectives: Thegoal of thisprojectisto examinehow self-image
affectssmoking behaviorsamong Asian-American adol escents, me-
diated by acculturationand family functioning. Asian-American
youth, especially recentimmigrants, may beat risk for smokinginitia-
tion becausetheir self-imagesmay bechallenged by multiplestres-
sors, such ascultural adjustment, poor school achievement dueto
languagebarriers, changesinfamily structure, and lack of social
connectionsintheU.S., inadditionto thenormal devel opmental
issues of adolescence. The specific aimsof theproject are: a) to
elucidateuniquefactorsshaping cigarettesmoking among Asian-
American adol escents, such asinteractionsamong self-image, ac-
culturation, and family functioning; b) toexaminesimilaritiesand
differencesincultureand family functioningandtheirimpact onthe
rel ationship between self-imageand smoking behaviorsamong four
subgroupsof Asian-Americanadol escents(Chinese, Filipino, Ko-
rean, and Vietnamese); and ) toexaminehow smoking may differ by
gender inrelation to acculturation, family functioning, and self-im-
age.

Progress:  To date, we have achieved four major objectives
essential totheproject’ stimely progress. First, weidentified schools
withhighdensitiesof theAsian-American subgroupsunder consid-
eration. WithinLosAngelesCounty, theseparticul ar ethnicgroups
tendtoliveinclusters. Residential association occursfor various
pragmaticreasons, suchasspeakingafamiliarlanguageintheneigh-
borhood, finding traditional foods, sharing similar cultural customs,
andrecruitment by friendsandrelatives. Not only isit moreefficient
torecruit thetargeted participantsin these particul ar neighborhoods,
but al so participantsrecruited there may have closer tiestotheir
cultureandthereforebemorerepresentative. Becauseaccessto
student participantsiscontrolledindirectly, wenext elicited coopera-
tionfromeducational administrators. Oncetheadministrationsup-
ported the project, teacherswere cooperative. Thethird objective
wasto pilot test our instrumentsandto transl atethe parental con-
sentformsandthesurvey questionnairesinto Chineseand Vietnam-
eseforthosenew immigrantswhose English proficiency may be
limited. Our fourth achievement wasdatacollection. Our target
number was 200 studentsfrom each of thefour designated sub-
groups. Sofar, morethan 95% of the needed datahave been col-
lected. Wehave completed surveysfrom 2,736 students, including
351 Chinese, 245Filipino, 236 Vietnamese, 126 K oreanstudents, as
well as1778 studentsfrom other ethnic groups.

Future Goals: Dataentry isunderway, to befollowed by data
analysisincluding chi-squaretests, linear andlogistic regressions,
and structural equationmodel. Wearegoingtoreport ontheresults
of 2,610 questionnairesacrossfour subgroupsof Asian-American
adolescentsaswell asfour larger ethnicgroups, (Asian, Black, Latino,
and Whitestudents) to examinethesimilaritiesand differencesin
their smoking attitudesand behaviors.

Study Implications. Thisisoneof thefirst studiesexamining
subgroupsof Asian-American adol escentsabout smokingissues.
Thus, thefindingsof thestudy will enhanceunderstanding of the
complexissuesgoverningtobaccouseamong variousethnicgroups.
Itwill aso permit theconstruction of moreculturally appropriateand
effectivetobacco prevention programsspecifically tailoredtothe
diversepopulationof California

G6

Tobacco use and acculturation: CA residents of
Korean Descent

Hofstetter, Richard C.

Center for Behavioral Epidemiology and Community Health

Littleresearch ontheK orean popul ation hasbeen conducted
inpublic heathfieldsin spiteof Korean’ sgrowing presence
inCalifornia. Most studiesdo not differentiate between dif-
ferent subgroupsof Asianand PacificIslanders, in part due
toinsufficient samplesizes.

Thepurposeof thisstudy isto examinethesmoking preva-
lencerate, aswell asother socia and cultural determinantsof
smoking by focusing on the K orean population specifically.

A sampleof 2500 adultsand 625 adolescentsof Cdifornia
residentsof Korean descent will beinterviewed by phonefor
approximately 30 minutes. Up to now, about 562 adultshave
beeninterviewed. First, alist of Korean surnameswasdevel-
oped using published sources and scanned into machine-
readableform. Second, asubset of all telephone subscribers
with Korean surnameswas selected from all listed telephone
subscribersin Cdifornia. Third, theKorean subset of listings
wasrandomly sampled and peopleof different ethnicity were
screened out frominitial calls. Questionson smoking uptake
and cessation, family history of smoking-related diseases,
level of acculturation, levelsof family satisfaction, exercise,
diet, etc. were asked.

Preliminary results (N =600 of 2500 projected) suggest that:

1) 15% of all adultswho are CA residents of Korean
descent arecurrent smokers. 36 % maleadultsand
4% of femaleadultsarecurrent smokers.

2) 85 % of current smokershavetried to quit smoking:

86 % of maleand 82 % of femal eadultshave attempted
toquit.

3) Level of acculturation playsadifferent roleamong men
andwomenintheir smoking prevalence. For men, the
moreacculturated they areto American culture, the
higher their smoking rate. Onthecontrary, theless
acculturated women areto American culture, the higher
theirsmoking rate.

4) 61% of respondentsanswered that no oneisallowedto
smokeinthehouse. 23% answered that peopleare
allowed to smokein certain areasof homes.

Moredataanalysiswill beimplemented beforethe AIM
2001 conference on the detail ed smoking prevalencerate of
adultsby age, gender andtheir quitting attempts, family his-
tory of tobacco-rel ated diseases, etc.

Thisstudy conformsthat level of acculturation playsa
rolein smoking prevaencerate on Korean populationin Cali-
forniaand there are other social and cultural factorsthat af-
fect smoking behaviorsof Californiaresidentsof Korean de-
scent. Findingsfromthisstudy will inform possibleinterven-
tionsfor prevention and treatment by identifying social and
cultural determinants of tobacco use specificto CA residents
of Korean descent.
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Comparisons of Spanish language and English
language participants of an internet self-

administered smoking cessation study
JacquelineL. Stoddard, Ph.D.,* Ricardo F. Mufioz, Ph.D.,
KevinL. Delucchi Ph.D., LedieL. Lenert, M.D., Eliseo
Pérez-Stable, M.D., and CarlosPenilla, M.A.

University of California, San Francisco

Althoughthereismounting evidencethat I nternet adminis-
tered programsfor behavior change and smoking cessation
arefeasibleand useful among English language web users,
littleisknown about thefeasibility of thistechnology among
the Spani sh language popul ation. To addressthisneed, the
current project aimsto continue devel opment and eval uation
of anextensible CaliforniaStateweb-based resourcefor smok-
ing cessation and to further demonstrate the feasibility of
conducting smoking cessation research onthe World Wide
Webin Spanishand English. Asafirst step toward thisend,
wepilot tested thefirst of two conditionsto bedeliveredin
both Spanishland English. We compared datacollected from
two groups of smokerswho participatedin aself-adminis-
tered Internet smoking cessation study: 1519 English lan-
guageand 788 Spanishlanguagesubjectsenrolledinequiva
lent versionsof the same study, onein English, onein Span-
ish.

Both groupsweresimilar intheir use and eval uations of
thesiteaswell as smoking history (i.e., agea 14 cigarette, age
1¢ smoked regularly). However, the samples differed some-
what in demographicsand smoking behavior. The Spanish
language sampl etended to beyounger, more educated, more
freguently employed, and had ahigher proportion of male
parti ci pants than the English sampl e. The Spanish sample
also had the higher rate of individualswho met criteriafor
current major depression, who were exposed to smoking from
others, and thelowest rate of individuals motivated to quit
smoking, and who had used cessation ai dsto quit smoking.
At six-month follow-up, 7-day abstinence rateswere about
5% ] ower inthe Spanishgroup (15.5%) thantheEnglishgroup
(21.2%).

Itisfeasibleto disseminate I nternet-administered assis-
tancefor smoking cessation to both Spani sh language and
English language smokers. Demographic characteristics of
the Spanish samplearesimilar to those of theearly, English
language, web users. Differencesin abstinenceratesbetween
thesetwo groups may be dueto demographic factorsrather
than differing acceptance level s of thismedium asform of
helpfor smoking cessation. Asmore Spanishlanguageindi-
vidual sbeginusing theweb for hel pwith smoking cessation,
thedifferencesthat we observed between the English and
Spanishlanguage samplemay narrow and smoking quit rates
in Spanish language participants may increase. Oncefully
developed, thissite can be easily adapted for usein other
settingswith negligible cost associated with each additional
volunteer, thus providing apotentially highly cost-effective
treatment for smoking cessation.

G8

Feasibility and validity of hair collection from
Latino children to assess exposure to
environmental tobacco smoke

Conway, Terry L., Woodruff, Susan ., Edwards, Christine C.
San Diego State University

Itiswell established that environmental tobaccosmoke(ETS)is
athreat tothehealth of nonsmokers, particularly children. Cur-
rent estimatessuggest that L atino childrenareregul arly exposed
toETS, probably in part dueto conditionsassociated with being
low-income. Many studiesof ETSexposureamong childrenrely
on parent questionnai remeasuresthat probably underestimate
theexposure. Thereisaneedfor biochemica indicatorsthat can
provideaccuratedataon ET Sexposureamong Latinochildren,
andthat canvalidate parents’ subjectivereportsof suchexpo-
sure. Whilesalivaand urine cotinineoften serveasgood bio-
logical measures, theintrusive nature of collectingthesecalls
into question their acceptability within the Latino culture. Re-
cently, hair analysishasbecomeincreasingly popular asarela
tively non-intrusive hedlth research tool to study ETS exposure,
althoughtheacceptahility and easeof collectionwithinLatino
familiesisnot known. Further, inthispopulation, thecorrelation
between parent-reportsand children’ sexposure based on hair
analysishasnot beenstudied. Thepurposeof thisstudy wasto
assessthefeasihility of collecting hair from Latino childrento
measure ET Sexposure, andto examinetheconcurrent validity
between children’ snicotineand cotininein hair inrelationto
adultreportsof children’ sexposure.

Spanish-speaking L atino adults(n=143) andtheir children
wererecruited by trained L atinalay community health advisors.
Bilingua/bicultural measurement technicianscollected twotypes
of data: (a) adult’ spaper-and-pencil reportsabout thechild's
past-month exposureto cigarettesinthehomeand car, and (b)
child’ shair ssmpleanalyzed for nicotineand cotinine.

8.5% of thosedligibledeclined to participate because of the
hair collection protocol, someciting cultural beliefs. Among
actud participants, few problemsarosere ated to hair collection
probably duetotheculturally sensitive approach used during
recruitment and measurement. Adult reportsof exposure, hair
nicotine, and hair cotinine showed considerable variation and
wereskewed totheright. Averageconcentrationsof nicotine
for these L atino children appear to be comparableto thosere-
ported el sewhere, whilecotininelevel sappear to besomewhat
lower. Hair nicotinewasmoredetectablethan hair cotinine, and
showed aclearer linear relationship with adults' reportsthan
cotinine. However, associations between adults' reportsand
both biological measuresweremodest.

Collectinghair samplesinthefield(i.e., participants homes)
tomeasureL atino children’ SET Sexposureisfeasibleand gener-
ally acceptablewhen appropriate methodsare used. Hair nico-
tinemay beamorevalidand practical biological measurethan
hair cotinine. Hair sampling may be a potentialy useful,
noninvasivetechniquein ET Sstudies, althoughthemodest as-
sociationsof congtituentsinchildren’ shair withadults' reports
indi catethat each measureprovidesdifferentinformeation about
ETSexposure.
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Anti-tobacco programming: reaching the deaf
and hard-of-hearing

Partnering for tobacco control research among
deafyouth

School-based anti-tobacco programs for deaf/hh
Youth

Berman, Barbara, Wong, Glenn;* Kleiger, Heidi, Maucere,
Lauren;? Guthmann, Debra®

1. University of California, Los Angeles (UCLA)

2. Greater Los Angeles Council on Deafness, Inc.(GLAD)
3. California School for the Deaf, Fremont (CSDF)

Understanding the patternsand determinants of tobacco use
among socio-cultural subgroupsof youthiscritical indevel-
oping effective and targeted prevention strategies. Our re-
search program seeksto understand how these tobacco use
patterns and forces occur among Deaf youth and young
adults, and to use this knowledge to shape effective anti-
tobacco strategiesfor thispopul ation. Funded by the TRDRP,
thisresearch representsafirst-ever effort toidentify and ad-
dressthetobacco control programming needsof thisunique,
understudied, and underserved popul ation.

Wereport here on the multi-step nature of our research,
which involves collaboration between tobacco control re-
searchersat UCLA; leading community-based organizations
serving the Deaf community inCalifornia, includingthe Grester
Los Angeles Council on Deafness (GLAD), the California
Codlition of Agencies Serving the Deaf and Hard-of-Hearing
(CCASDHH); and akey educational institution serving deaf
youth, the California School for the Deaf, Fremont (CSDF).
Findingsregarding tobacco knowledge, attitudes, practices
and unmet program needswill be described from (1) aninitial
guantitative survey that was conducted among asampl e of
467 deaf and hard-of-hearing (deaf/hh) children, adolescents
and young adults, using both awritten questionnaireinstru-
ment aswell asaspecially designed computer-based video
technology for the deaf, the Interactive Video Questionnaire
(IVQ™); (2) telephoneinterviews conducted among 45 ad-
ministratorsof residential and day school sfor the deaf and of
mainstream schoolsand collegesin Californiawith large en-
rollmentsof deaf/hh youth; and (3) in-depth open-ended vid-
eotaped and transcribed in-person interviews conducted
amongarandomized sampleof 40 studentsdrawnfromIVQ™
survey respondents. Finally, wewill outlinethe stepsbeing
taken to usethisinformation, based on these multifaceted
datacollection activities, to shape school -based tobacco con-
trol interventionsfor deaf youth and young adults.
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H1

Age-dependent modulation of vulnerability to nico-
tine for the induction of atrial fibrillation
Karagueuzian, Hrayr S.

Cedars-Sinai Medical Center and

University of California, Los Angeles

Nicotine (N) has been implicated as a potential cause of a
broad spectrum of cardiac arrhythmiasincluding atrial fibrilla
tion (AF). Thefactorsresponsiblefor N’ svariableinfluence
on AFvulnerability remain undefined. Wehypothesi zed that
agingisonefactor that modulatesAF vulnerability toN.

Twelvemal erats (Fisher-344) were groupedinto young
(2-4 months, N=6) and old (22-24 months, N=6). Theisolated
heartswere perfused (through the aorta) and superfused with
oxygenated Tyrode' sat 37°C. Atria effectiverefractory pe-
riod (ERP), interatrial conductiontime (CT) and AF vulner-
ability (tested by burst atrial pacing) werethen determinedin
bothgroupsbeforeandafter 10-100ng/ml N perfusion.[The
arterial blood levelsof N in smokersarebetween 30-85ng/ml].
Theepicardial surfaceof theatriawasoptically mapped using
CCD camera.

Atbaseline, CT wassignificantly greater intheold than
intheyoung rats(52+32vs. 25t5ms, P<0.05), however, there
was no significant difference in the ERP between the two
groups(19.2+4.8 vs. 19.3+7.6 ms). Burst pacing induced AF
(CLsof 26-50ms) in5 of the6 old rats. However, no AF could
beinducedinany of the6youngrats. N increased interatrial
CT and ERPin aconcentration-dependent manner that was
significantly (P<0.05) higher inthe old thanin the young rats
(90+34 msvs. 35:9 msand 24+4 msvs. 27+3 msrespectively
during 80 ng/ml N perfusion). N at 10-30 ng/ml prevented AF
inductionintheoldrats, however atrial tachycardia(AT) at
CLsof 84-110mscould still beinducedin 5/6 oldrats. N at 50
ng/ml and above caused lossof 1:1 atrial captureduring regu-
lar pacing and prevented AFand AT inductionintheoldrats.
Incontrast however N at 10-100 ng/ml significantly (P<0.01)
increased AF (N=3) and AT (N=3) induction in the young
rats. Optical mapping showed the presence of 2-3indepen-
dent wavefrontsduring AF but only onelargeperiodicwave
front during AT. Old rats had significantly (P<0.05) greater
interstitial atrial fibrosiscomparedto young rats(1.72+0.81
vs. 0.38+0.45%).

The mechanism of N-induced modulation of AF vulner-
ability iscompatiblewith changesininteratrial CT and ERP. In
atriawithlessthan acritical increaseinthe CT/ERP (young
ratsat baseline) or excessiveincreasein CT/ERP (aged atria
exposedto N >50 ng/ml) AF/AT can not beinduced. Smok-
ing-associated increasein atrial vulnerability to AFin man
may berelated to nicotine.

H2

Nicotine regulates cardiac toxicity with
lipopolysaccharide

Bayna, Evelyn; Suzuki, Jun; Li, Hai Ling; DaleMoalle,
Erminia Lew, Wilbur Y. W.

University of California, San Diego

Nicotineinhibitsapoptosis, or programmed cell death, an evo-
Iutionarily conserved method for removing excessiveor poten-
tially dangerous(e.g. cancer) cells. Apoptosismay beundesir-
able in the heart, where terminaly differentiated cardiac
myocytes cannot replicate to replace lost myocytes. Li-
popolysaccharide (L PS) from gram-negative bacteriainduces
cardiac apoptosis, which may contributeto cardiac dysfunc-
tioninsepsis. It washypothesized that nicotineinhibitsL PS-
induced apoptosisin cardiac myocytes.

Miniosmotic pumpswereimplantedinadult SoragueDawley
ratstoinfusenicotine (6 mg/kg/day) or salinesubcutaneously.
After 7-10days, LPS(1 mg/kg) or vehicle(control) wasinjected
intothetail vein. Thisdid not affect systolicblood pressure, as
mesasured by tail cuff at 15, 30, 45 minutes, 1, 2, 4, or 24 hours
after injection. After 24 hours, apoptosiswasmeasuredinthe
|eft ventricular myocytesby terminal deoxy-nucleotidyl trans-
ferase-mediated dUTPnick end-labding (TUNEL) saining. LPS
increased cardiac apoptosisin saline pump-treated rats (888 +
71[SE] vs551+ 71 positivenuclei / 10° nuclel incontrols, P<
0.05, two-way ANOV A n=6), but not in nicotine-treated rats
(415+66Vvs502 + 78 positivenuclei / 10° nuclei, p=ns).

Similar resultswereobtai nedin cardiac myocytesexposed
to LPSinvitro, inmyocytesfromrats pretreated with nicotine
invivo (pumpsfor 7-10 days) or in freshisolated myocytes
(fromratswithout pumps) exposed to nicotine (15 ng/ml) for 4-
16 hoursinvitro. For exampleinthelatter case, LPS (10 ng/ml,
24 hours) increased apoptosis(4.0+ 0.4%) compared with con-
trol (2.6 + 0.4%) in saline-pretreated myocytes, but not in
myocytes pretreated with nicotinefor 4 hour (3.0+0.4%vs2.8
+0.3%) (P<0.05, two-way repested measuresSANOV A, n=10).
One hour pretreatment with nicotineinhibited L PS-induced
apoptosispartialy, but not completely (P<0.05, n=10).

L PSinducesapoptosisby activating cardiac angiotensin|l,
type 1 (AT,) receptors. In myocytesisolated from ratswith
saline pumps, either LPS (10 ng/ml) or Ang Il (100 nM) in-
creased apoptosisafter 24 hours (5.2 + 0.6% and 5.0 + 0.6%,
respectively), compared withvehicle (3.4 + 0.5%) (P<0.05, one
way repeated meassuresANOV A, n=10). Inmyocytesfromrats
treated with nicotinepumpsfor 7-10days, apoptosisincreased
withAngll (5.1+0.8%) but not with L PS(3.6 + 0.4%) compared
withvehicle(3.4+0.4%) (P<0.01, n=12). Thissuggeststhat
nicotineinhibits L PS activation of AT, receptorsin cardiac
myocytes.

Inconclusion, nicotinerapidly (within 1-4 hours) and com-
pletely blocksL PS-induced cardiac apoptosisinvivoorinvitro.
Theseresultsarerelevant not only in sepsiswhere LPSin-
duces cardiac dysfunction, but al so for subacute conditions
where L PS can induce cardiac apoptosis without affecting
blood pressure. Nicotine may provideanovel therapy for in-
hibiting cardiac apoptosisto preserve cardiac function.
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H3

Carbon monoxide as a modulator of myocardial
function

Kreutzer, Ulrike; Jue Thomas

University of California, Davis

Despitethe awarenessof carbon monoxide (CO) asadeadly
poisonin environmental tobacco smoke (ETS) and pollutant,
the precise cellular damage remains an open question. In
excess, COwill readily displace O, inblood, and the celIswill
just suffocate. Thiscommon view overlookstheinteraction
of COwithinthecell. Evenat very low concentration, COcan
bindtightly totheintracellular oxygen storage protein, myo-
globin (Mb) and might reducethecell’ sability to maintaina
properly energized state. Such interactionwith Mb could
significantly affect heart function and may beasignificant
basisfor the observed risk of heart diseasein subjects ex-
posedtoETS.

Perfusedrat heartsreceiving 10% CO, sufficient toinhibit
86% of thecellular Mb, exhibit no aterationinrate pressure
product (RPP) or respiration. Only thelactatelevel increases.
Under enhanced workstates, and thus enhanced demand for
oxygen, similar observationsemerge. Inhibition of Mb’ soxy-
gen carrying capacity during maximal stimulationwith pacing
and (3-adrenergic agentsdid not impact on heart performance
or bioenergetic parameters. However, fatty acid appearsto
further stimulate lactate formation rate during CO inactiva-
tion. The datasuggest that M b inhibition affects metabolic
regulation.

COinhibition also appearstoimpact postischemic recov-
ery. Although therecovered respiration, contractilefunc-
tion, and metabolic profilereveal no significant alteration
with COinhibition, thetimeto normal sinusrhythm, however
decreases.

Theseexperimental observationsconfirmthehypothesis
that CO candirectly interferewith cellular function. Further
studieswill continueto distinguish CO inhibitionof Mbvs. a
direct COinteraction in order to understand the mechanism
underlyingthe observed cellular changesandto establisha
firm basisto assess cardiovascul ar risk.

H4

Transgenic mouse model to investigate the athero-
genic potential of human Lp (a)

Matthias Schneider, Erwin H. Ludwig, Kay S. Arnold, Tho-
masL . Innerarity and Robert E. Pitas

University of California, San Francisco

Smokingincreasestherisk of heart disease. Althoughthe
mechanismisnot known with certainty, at |east one study
suggeststhat cigarette smokingincreasesplasmaconcentra-
tionsof lipoprotein(a) [Lp(a)]. High concentrations of low
density lipoprotein (LDL) cholesterol isassociated with an
increased risk of premature heart disease. L p(a), which con-
sistsof apolipoprotein(a) [apo(a)] boundtoL DL, appearsto
bemoreatherogenicthan LDL alone.

Wehypothesized that the binding of L p(a) to proteoglycans
and plasminogen substratesin the arterial subendothelial
spaceiscritical to atherogenesis. Totest thishypothesis, we
began by generating LDL that binds poorly to artery wall
proteoglycans. Theseproteoglycan-binding-defectiveLDL
caused minimal atherosclerosiswhen expressedintransgenic
micefed ahigh-fat, high-cholesterol diet. Dr. Richard Lawn
(CV Therapeutics) generated apo(a) that bindspoorly toplas-
minogen substratesand ispoorly retained inthe artery wall
when expressed i n transgeni c mice. We cloned this mutant
apo(a) cDNA and awild-typeapo(a) cDNA intoaliver spe-
cificvector and injected the resulting constructsinto mouse
embryos. Apo(a) was highly expressed in the liver of
transgenic mice and plasmalevelsof mutant and wild-type
apo(a) were 280 and 190 mg/dl, respectively.

Webred wild-type and mutant apo(a) micewith miceex-
pressing wild-type LDL or proteoglycan-binding-defective
LDL. Inmiceexpressing both LDL and apo(a), most of the
LDL wasboundto apo(a) and circulated in plasmaasLp(a).
Thesemicearebeing fed ahigh-fat, high-cholesterol dietto
determineif proteoglycan-binding-defective, fibrin-binding-
defective L p(a) islessatherogenic than normal Lp(a).

Our studieswill help explain the potent atherogenicity of
Lp(a). Specificaly, they will determinewhether the binding of
L p(a) to proteoglycansand plasminogen substratesin the
artery wall isanimportant first step in atherogenesis. The
resultswill lay thefoundation for inhibiting or preventing
atherosclerosiswith small moleculesdesigned toinhibit the

binding of L p(a) to proteoglycansor plasminogen substrates.
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HS

Vascular endothelial growth factor receptor signaling
Quinn, Timothy P.
University of California, San Francisco

L ung cancer andischemic heart disease areleading causes of
smoking-related mortality. Theprogression of both diseases
is dependent, in opposite ways, on the growth or lack of
growth of new blood vessels, aprocesstermed angiogen-
esis. Rapid cancer growthispossiblebecausetumorsstimu-
|ateformation of new blood vessal sto supply thetumor, while
ischemic heart diseaseismost severe when the heart does
not generate new collateral blood vessel sto bypassoccluded
arteries. Theangiogenic growth factor VEGF (vascular en-
dothelia growth factor) isbelieved to beacentral regulator of
angiogenesisbothin cancersand inischemictissues. Anti-
angiogenesisand pro-angiogenesistherapiesbased on VEGF
arealready under investigation for treatment of cancer and
heart disease, respectively. VEGF stimulatesangiogenesis
by turning on specific receptor proteinsfoundinblood ves-
sel cells. Our goal isto understand in molecular detail how
thereceptorsfor VEGF work.

VEGF bindsto, dimerizesand activatestwo receptor ty-
rosinekinases: VEGFR-1and VEGFR-2. It hasbeen difficult
to definethe separate functionsof each receptor, sinceboth
receptorsarenormally presentin endothelial cellsin culture
and both areactivated when cellsaretreated with VEGF. We
have used an experimental systeminwhich chimeric VEGF
receptors are introduced into endothelial cellsin culture.
Chimeric VEGF receptorsare composed of theextracellular
domain of adifferent growth factor receptor that isnot ex-
pressedin endothelial cells(the Fmsreceptor) fused to the
intracelular sgnalingdomainof VEGFR-1or VEGFR-2. When
the chimeric FmsVEGFR-1 or FmsVEGFR-2 receptor is ex-
pressed in endothelial cells, treatment with the Fmsligand
dimerizesand activatesonly the chimeric VEGF receptor. This
alowsthefunctionsof VEGFR-1 and VEGFR-2to be sepa-
rately investigated. Additional important featuresof thisap-
proach arethat specific mutationscan beintroduced into the
VEGFR domains of the chimeric receptorsin order to define
their functions, and that two different chimericreceptorscan
be co-expressed to explorereceptor interactions. Using this
approachwehavefound that two specific siteson activated
VEGFR-1 associatewith specificintracel lular signaling mol-
ecules, including PL C-gamma, the p85 PI-3-kinase, and the
Grb2 adaptor protein. Neither of thesesitesisrequired for
VEGFR-1-mediated endothelid proliferation. Wehavefurther
identified the site on VEGFR-2 where PL C-gammal binds, and
have found that this site mediates prolonged activation of
theMAPK signding pathway and inducesendothelia growth
inhibition.

Futurework will focus onidentifying other intracellular
signaling mol ecul esthat associatewith and are activated by
VEGFRs. Their binding stesonVEGFR-1and VEGFR-2 will
beidentified by making additional receptor mutants. Therole
of these signaling moleculesin VEGF-stimulated cellular re-
sponses such asendothelial proliferation and migration can

thenbedetermined. Wewill alsoinvestigatehow heterodimers
of VEGFR-1 and -2 function.

Thiswork will define how VEGF, akey regul ator of new
blood vessel growth bothin cancersandin coronary artery
disease, worksthrough itsreceptorsto stimulate angiogen-
esis. Thisinformationwill be useful for the design of new
therapiesfor thesetobacco-rel ated di seases.

He6

Comprehensive evaluation of the ischemic leg
Nishimura, Dwight G.
Stanford University

Thegoal of thisproject isto devel op magnetic resonance
(MR) methodsfor acomprehensive eval uation of peripheral
vascular disease, one of the major tobacco-use-related dis-
eases. Under devel opment are MR imaging tool sto assess 1)
lower extremity vessel anatomy, 2) total blood flow, and 3)
regional perfusion.

For anatomic vessel imaging, weare studying three-dimen-
sional (3D) imaging methodsthat rely not on contrast agents
but on blood’ sintrinsic MR parametersor itsflowing nature,
to isolate the blood signal from surrounding tissue. One
method usesasignal-generating sequencecalled steady-state
free precession (SSFP), which produces high blood signal
based onblood’ sM R relaxation parameters. A second method
isamodified version of SSFPinwhich an oscillating dual-
equilibriumisestablished, generating twoimageswithsig-
nificantly different signal level sdepending on velocity.

For measurement of total blood flow intheleg, wearede-
veloping anew version of apopular MR technique called
phasecontrast (PC). Thisversion providesameasurement of
time-averaged velocity and flow by executing PC without any
cardiac synchronization. Because cardiac gating isobviated,
the sequenceisfast (afew heart beatslong) and convenient
toapply. Onfemoral arteries, our initial experiments have
shown themethod to produce consistent flow measurements
with an accuracy of about 10% and in scan timesasshort as
two heart beats.

Thethird areaof study isinregional perfusion measure-
ment. Weare developing anew fast scanning method that
collectsatime seriesof imagesover multipleslices, enabling
the mapping and measurement of perfusioninthelower leg
following aninjection of agadolinium contrast agent. The
time seriesof imagestrack thedistribution of thiscontrast
agent asit perfusesintotheleg. Ourinitia resultson human
volunteersdemonstrated thefeasibility of quantifying muscle
perfusion. Theresultant spatial perfusion mapsalso showed
regiona heterogeneity inthemuscle.

All of these methodswill undergo further validation on
phantomsand human subjects. Wealso plan new variations
for theanatomic vessel imaging methodsand thetotal flow
measurement method. The perfusion method will beimproved
by increasing the number of sliceswith additional sequence
optimization. For the assessment of tobacco-related periph-
eral vascular disease, these M R methods may provideacom-
prehensiveset of clinically useful information that cannot be
produced any other modality.
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H7

Reduction in respiratory rate related hyperinfla-
tion as a guide for optimal lung volume reduction
surgery in emphysema

Brenner, Matthew

University of California, Irvine

GOAL: Thereisaneedforintra-operative measurestoquantify and
optimizetheeffectsof lungvolumereductionsurgery (LVRS) proce-
duresthat aredesignedtoimprovebresthingsymptomsandfunctionin
patientswith severesmokinginduced emphysema. Dynamichyperin-
flation (increasedair trapping withinthechest at repid breathing rates
requiredduringexercise) isanobjectivephys ol ogicmeasurement vari-
ablethat closdly correlateswith subjectiveresponseto (LVRS) inem-
physemapatients. Thegoal of thisstudy wasto developamethodto
measuretheamount of dynamic hyperinflationinanemphysematous
anima model beforeand after LVRStobeused asapotential guideto
optimizingtheamount of lungresectiontobeperformedduringsurgery.

Hypothesis: Wehypothesizedthat dynamichyperinflationmea-
suredatincreased respiratory rates(simulating exertional tachypnes)
couldbeusedto objectively assesseffectivenessof LV RSinarabhit
mode of emphysema.

WORK PERFORMED: Emphysemawasinducedin 25 New
ZedandWhiterabbits. Restinglungfunctionmeasurementswereob-
tained prior toinductionof emphysema,immediately prior tobilateral
ggpleL VRS, and 1week post-operatively. Dynamichyperinflationwas
measuredinmechanically ventilated rabbitsat normal respiratory rates
(32BPM) thenat rapid ventilationrates(50 BPM) smul ating exercise.
Theimprovementindynamichyperinflationfollowinglungvolumere-
duction surgery was assessed asafunction of theamount of lung
resected.

Reaults: Therewasasignificantincreaseinair trappingat rapid
ventilationratesfollowinginducti onof emphysemaincomparisonto
basdline (10.71.03% trapping with emphysemaversus 6.76:054%
basdinenormd rabbitsheforeemphysema, p=0.003), whichnormalized
fallowingLVRS(6.26:0.75%post-L VRS, p=0.002 comparedtoemphy-
semapre-op).

Conclusions: Respiratory raterel ated dynamichyperinflationoc-
curswithdevel opment of emphysemainthismodel (ana ogoustohu-
mans) andimprovesfollowingLVRS. Thereductionindynamichyper-
inflation canbereadily messured.

FUTURE DIRECTIONS: | ntraoperativedynamichyperinflation
improvement measurementsmust now becorrd atedwithlongtermlung
functionimprovementshoth at rest andwithexertioninthemodesin
order todeterminetheoptimal resectionvolumes. Suchstudiesare
underway atthistime. Ultimately, and ogousmethodsdeve opedinthis
researchproject need bestudi edin patientswithemphysemaundergo-
ingLVRS

SIGNIFICANCE: Atthepresenttime, thereisnomethodfor deter-
mininghow muchlungtissueshouldberesectedduringLVRSsurgical
proceduresinemphysematouspatients. Thisisaveryimportant ques-
tionsinceexcessiveresectionsmay lead todeterioration of lungfunc-
tion, whilesuboptimal resectionvolumesmay resultinminima response.
Themessurement of dynamichyperinflaionintra-operatively by hyper-
ventilatory ratesimulationsmight beapotentially important guideto
optimizeLV RSresectioninseverely debilitated emphysematouspa-
tients. Objectivemethodsfor optimizingL VRSwouldlikely havesub-
gantid impectonqudity of life, survive, morbidity, post-operativeL VRS
cogts, andlong-term productivity of very debilitated emphysematous
patients.

HS8

Therapies for muscle dysfunction in COPD
Casaburi, Richard; Cosentino, Louis; Porszasz, Janos; Bhasin,
Shaender; Storer, Thomas

Harbor-UCLA Research and Education Institute

It wasthe aim of this project toimprove the effectiveness of
treatment for peoplewith lung disease produced by cigarette
smoking. Chronicobstructive pulmonary disease (COPD, dso
cdledemphysemaor bronchitis) afflictsapproximately 14million
peopleintheUnited States. Itisadisablingdisorder andinabil-
ity toexerciseisusually theforemost problem. Itisnow clear
that these patientssuffer not only from poor lung function but
from poor musclefunction aswell. Wefocused on strategies
intendedtoimprovethemuscle sahility totolerateexercise. Two
strategieswereexplored. First,inmenthenaturally occurring
body chemical, testosterone, i simportant in maintaining muscle
mass. Many menwith COPD havelow testosteronelevels. We
determined whether administering testosteroneto COPD patients
increasesmusclemassand strength aswehavedemonstratedin
healthy young men. Second, wedetermined whether acondi-
tioning program consisting of agroup of weight lifting exercises
improvesmusclestrength.

Werecruited atotd of 52 menwith COPD; 47 completed the
protocol. They were assigned by chanceto oneof four groups
that received: no strengthtrainingand notestosterone, strength
training (for onehour aday threetimes per week) but no test-
osterone, testosterone (100mg of testosterone enanthateintra
muscularly) but no strength training, or both strengthtraining
andtestosterone. A large number of state-of-theart measure-
mentsweremadebeforeand after the 10week study period. On
average, subjectshad severe COPD (FEV ,=40% predicted), the
interventionsdid not changemeasuresof pulmonary functionin
any group. Testosteronelevelson entry werelow; subjects
receiving testosteronedoubled nadir blood levelstothemiddie
of thenormal rangefor young men. Both LH and FSH levels
weresupressedto near zero, i ndi cating that endogenoustest-
osterone secretionwasinhibited. Inthegroupsreceiving test-
osterone, whole-body muscle mass (assessed by DEXA scan)
increased; inthegroup receiving strength training alone, muscle
massof thelegsincreased. Thegroup receiving the combined
intervention had a3.3kg (6.3%) increasein musclemassand an
averagedecreaseinfat massof 1.5kg (6%). Strength of thethigh
muscles (measured by 1 repetition maximum of theleg press
exercise) increased bothinthegroupsreceiving testosterone
aloneand strengthtrainingaone; thegroup receiving thecom-
bined intervention experienced an average 23.3%increasein
strength. Asexpected, measuresof exerciseendurance, assessed
by cardiopulmonary exercisetesting, did notimprove. There
wereno adverseeffectsof theseinterventions; specifically no
hepatic or prostatic side-effectswere observed and thelipid
profilewasnot atered.

Thesefindingssuggest that both strengthtraining and tes-
tosterone supplementation will be beneficial additionsto pro-
gramsof pulmonary rehabilitation for patientswith COPD and,
thereby, help patientssuffering from thissmoking-related dis-
ese
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H9

Expression and localization of nicotinic acetyl-
choline receptors in airway smooth muscle in
developing mouse lung

Wouenschell, Carol

University of Southern California

Contraction of smooth muscleinthelungisbelievedtobemedi-
ated by acetylcholineinteractingwith acetylcholinereceptorsof
themuscarinictypelocalized onairway smoothmuscle, andvas-
cular smoothmusclecells. Our previousstudieswith nicotine
exposureof embryoniclung budsin organ culturehaveshown
that nicotinedirectly affectslung development. Thiseffectis
mediated by theother classof acetylcholinereceptor - thenico-
tinicacetylcholinereceptor (NAChR). NAChRscompriseadi-
versefamily of receptorswhose membershavebeenfoundon
skeletal muscle, nervecellsand someneuroendocrinecells. Al-
thoughthelungisknown to contain neuronsand neuroendocrine
cdls littleisknownregarding thenatureand location of NAChRs
inthelung.

Atleast ten genesencode subunit proteinsthat jointogether
invariouscombinationstoformthepentamericnAChRsfoundon
neuronsand other cell types. Weused asemi-quantitativeRT-
PCR based method toinvestigatetheexpression profilesof the
nAChR subunitsdesignateda 1,a2,a3,a4a5a6a7,a9,b2,b3
and b4. Lung from gestationd day 12 mouseembryosshowed
expressonof a3,a4,a7,b2, andb4subunits. Lower levelsof the
a5 and a9 subunitswere detected under moresensitive condi-
tions. Theal subunit, askel et musclenAChR subunit usedasa
negativecontrol, wasnot detected at any stageeven under the
mogt sendtiveconditions. Expressionlevelsof eschnAChR sub-
unit detectedintheearly embryoniclungwereexaminedinade-
velopmenta seriesextending throughlate gestationto early post-
natal and adult. ThenAChR subunitsa3, a4,a7, and b4were
expressed most abundantly inearly embryoniclungwiththeleve
gradually decliningtoward thepostnatal stage. Expression per-
sistedintheadultlungat very low levels. ThenAChRsa5,a9,
and b2werepresent at low levelswithlittlevariationthroughout
thedevelopmenta stages. Tolocalizethereceptors, threemono-
clonal antibodies (Mabs) obtained from Covance were used:
Mab319 reactswith thea 7 subunit, Mab210reactswith thethree
subunits al,a3, anda5, and Mab270reactswiththeb2 subunit.
All threemonocl ona antibodieslocaizedthereceptorstosmoocth
musclesurrounding thelargeairwaysand not toneurons, or vas-
cular smooth muscleasshown by comparison tolocalization pat-
ternsof marker proteinsspecificfor smooth muscleor for neurona
celltypes.

Theroleof nAChRinairway smoothmuscleisuncertainand
will bethefocusof futurestudies. A preliminary sudy withara7
blocker showed that nAChRsmight beinvolvedinregulation of
geneexpressionrelatedto smooth musclecdl proliferationinair-
ways. Abnormal airway smoothmusclecdll proliferationmay be
important in asthmaand chronic obstructive pulmonary disease.
The potential action of nicotineon airway nAChRsraisesthe
possibility that such receptorscould beinvolvedintobacco-re-
lated lung pathol ogy in humansresulting bothfrom pre- or post-
natal passiveexposureandfromactiveexposureinadult smokers.

H10

Genetic deficiency of human mast cell a -tryptase
Soto, Darya
University of California, San Francisco

Mast cellsareinflammatory cellsthat residein varioustis-
sues, including the airways, and synthesize and secretein-
flammatory factors, growth factorsand enzymes. Onesuch
family of enzymesarethetryptases, which cleave other pro-
teinsat basicaminoacidresidues. Thereareseveral typesof
tryptases, all of which resideinacluster on human chromo-
some16. Alpha-tryptaseisnot storedinsidethecell butis
congtitutively secreted. However, itisreleasedinaninactive
form. To date, thereisno known function of a-tryptasein
humans. Beta-tryptases, ontheother hand, are secretedin
theactiveformand arethetryptasesimplicatedin pulmonary
andallergicdisease.

Our laboratory has mapped and aligned tryptase genes.
Based on our results, we propose thata-allel escompetewith
some b-allelesat onelocusand that an adjacent locuscon-
tains b-allelesexclusively. Thishypothesis predictsthatb-
aleles outnumber a and that someindividualslack a genes
atogether. Totest thishypothesis, wedevel oped polymerase
chain reaction-based techni questo distinguisha frombgenes.
Wethen genotyped DNA from 271 peopleand four immortal-
ized tryptase-expressing cell lines. In support of our hypoth-
esis, wefind thata-tryptase deficiency affects 28% of indi-
viduals surveyed and that overall a-alelefrequencyis0.24.
Thus, as predicted, b alleles outnumber a. In samples of
known ethnicity, a deficiency occursin26% of African-Ameri-
cansand 42% of Caucasians, butin only 15% of other back-
grounds. Examination of cell linesrevea sthat HM C-1 and U-
937lack a-genes. By contrast, a-transcribing Mono Mac 6
and KU812 cells containa- and b-genes. Thusgenetica-
tryptase deficiency iscommon and variesstrikingly between
ethnicgroups.

Because b (but nota)-tryptasesareimplicated in pulmo-
nary disorders, inherited differencesina/b-genotype may
affect disease susceptihility, severity andresponsetotryptase
inhibitor therapy. Our futuredirectionistocompareasthmat-
ics versus normal individuals. We plan to correlate a/b-
tryptasegenotypewith asthmaseverity and proposethat we
will seemore severediseasein individual swho have moreb
versus a-genes. If thisisthe case, then these more suscep-
tibleindividualsmay haveafavorablerespond to anti-tryptase

therapy.
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RAcIAL AND ETHNIC DISPARITIES IN TOBACCO-RELATED DISEASE

H11

Regulation of lung inflammation by the LTC,
synthase pathway

Serio, Kenneth J.

VA San Diego Healthcare System and the University of
California, San Diego

Tobacco use hasbeen demonstrated to increase therisk of
bacterial lunginfection. Thecurrent proposal examinesthe
effect(s) of thebacterial component, lipopolysaccharide(LPS),
onleukotriene C, (LTC,) synthase gene expression in mono-
nuclear phagocytes. Thesynthesisof LTC, isthefirst com-
mitted step in the synthesis of the cysteinyl leukotrienes,
LTC, LTD,, andLTE, Thesemediatorsareknown to account
for avariety of inflammatory responses. LPSactsthrough
Toll-likereceptors(TLRS) todicit alocdized proinflammatory
responseinvolving monocytes/macrophagesthat may pro-
motehost defenseagainst bacterial infection.

Conditioning of THP-1 cellsfor 7 dayswithS. minnesota
Re595 LPS(ReLPS) at 10 ng/ml resulted in decreased LTC,
releasein responseto stimulation with thecalciumionophore,
A23187 (at 1 uM). By RT-PCR, themonocyte-likecell line,
THP-1, wasfound to expresshoth TLR2 and TLR4. Condi-
tioning of THP-1 cellswith 1 ug/ml of £. coli 0111:B4 smooth
LPS(0111LPS)for 24 hrsresultedinasignificant decreasein
LTC, synthasemRNA, asdetected by Northernblot analysis.
Conditioning of cellswith0111 LPSand ReLPSat 10 ng/ml
resulted in adecreasein LTC, synthasemRNA. Northernblot
analyses with varying doses of Re LPSindicate that L PS
dose-dependently downregulates LTC, synthase mRNA.
TimecourseNorthernblot analysesdemonstratethat theL PS-
induced decreasein mRNA wastime-dependent, resultingin
suppression of MRNA asearly as4 hrs. Cycloheximidecon-
ditioning of L PS-treated THP-1 cdllsfor 24 hrsdid not inhibit
the LPSeffect on LTC, synthase mRNA, suggesting that syn-
thesisof anew protein transcription factor wasnot required.
Transient transfection of THP-1 cellswith aluciferasere-
porter construct containing thefirst 1.35kb of theLTC, syn-
thase promoter with subsequent L PS conditioning demon-
strated that gene transcription isdownregulated. Further
work will attempt to identify the mechanism(s) of action of
LPS on the expression of the LTC, synthase gene and its
products.

We suggest that the effect of LPSon LTC, synthasegene
expression may haveimplicationsfor monocyte/macrophage-
mediated host defenseagai nst bacterial infectioninthepatho-
genesisof tobacco-related inflammatory lung diseasessuch
asasthmaand COPD.

H12

Chronic bronchitis: pathology of mucin gene
expression

Rheinhardt, M. and Finkbeiner, WE.

University of California, Davis

Thelong-term objective of these studiesisto increase our
understanding of therolethat mucinsplay intobacco-rel ated
chronic bronchitis. Mucinsmake up alarge part of mucus,
thecomplex, heterogeneous secretion that hel psprotect the
lung frominfectionandinjury. Inchronic bronchitis, mucus
productionisincreased. Theobjectivesof thisproject areto
determine 1) which mucin genesareupregul ated in smokers;
2) whichlung cellsproducethe specific mucins; and 3) which
inflammatory cellsand inflammatory mediatorsareinvolved
in thisprocess. To aid in achieving these objectives, we
investigated if differencesin peptide bond cleavage caused
by two proteolytic enzymes, proteinase K and protease X X1V,
affected detection of mucin geneexpressioninarchival tis-
sueusinginsituhybridization (ISH). Fivemucinriboprobes,
MUC2, MUC5AC, MUC5B, MUCS6, and MUC7 wereeval u-
ated. We used sampl esrepresenting thetissuesfromwhich
each mucin genewascloned originally. Weused colontissue
for MUC2, bronchusfor MUC5A C and MUCB5B, stomachfor
MUC6 and submandibular gland for MUC7. Reactivity of
mucin genemRNA product asdetected by | SH was quanti-
fied by imageanalysisusinganimaging workstation (TriPath,
Burlington, NC) and software (Image Pro, Media Cybernet-
ics). Anareaof interest was selected on aslide (either Pro-
tease X X1V or ProteinaseK treated) and animage captured.
Thecorresponding field on the adjacent section treated with
the other proteinase was located and its image captured.
Usingtheimageanalysissoftware, the percentage of thearea
that contai ned reaction product wasdetermined for each pro-
tease. Atleastfivefieldsper slidewerecompared. Results
were analyzed using a paired t-test. For each mucin, the
amount of mucin MRNA asdetected with | SH wasincreased
with Protease XX1V. For each mucin, the amount of mucin
MRNA asdetected with | SH wasincreased with Protease XIV.
With MUCBAC, ISH with proteinase K was not sensitive
enoughtodetect any target MRNA. For theremaining mucin
genesstudied, theincreased sensitivity when using protease
XXIV rangedfrom 1.5t0 2.7 timesgreater than when protein-
aseK wasemployed. Thus, wefound protease X X1V tobe
theenzymeof choicefor proteasedigestion of archival tissue
when used for detection of human mucin gene expression.
Overall, theknowledge gained from the studies proposedin
thisapplicationwill lead to abetter understanding of biologi-
cal roleof mucinintobacco-induced chronic bronchitisand
itscomplications. Thismay lead usto medical interventions
to counter the excessive production of mucuscharacteristic
of thisdisease.
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H13

Environmental tobacco smoke induced changes
in lung surfactants

Zasadzinski, Joseph

University of California, Santa Barbara

The short term effects of exposureto environmental tobacco
smokearelessknownthanthelongterm or epidemiological
effects. Weareinterestedintheeffectsof short time expo-
sureof environmental tobacco smoke onthesurfactant lining
of thelungs. Our invitro model of thelungsisaLangmuir
trough, filled with asaline subphase, onto which we spread
monolayersof natural or synthetic human lung surfactant.
Thesaline subphaseissimilar incompositiontotheliquid
that linesthe al veol ar spaceswithinthelung. To determine
theeffectsof variouslevelsof environmental tobacco smoke
on surfactant, we expose the saline subphaseto aged and
diluted sidestream cigarettesmoke (ADSS) for varioustimes
and various concentrations prior to spreading the surfactant
monolayers. Pressure-areaisothermsand fluorescence mi-
croscopy measurementsreveal that both the physicochemi-
cal parametersof the phasetransition of model lung surfac-
tant monol ayersand themorphol ogy of the condensed phases
at high lateral pressures are significantly different on the
subphases depending onthelevel of exposureto ADSS.

Thisstudy wasdesigned to determinewhether the expo-
sureto ambient level sof aged and diluted sidestream ciga-
rette smoke (ADSS) to the sub phase used in monolayer stud-
ieswould alter the phase behavior of model lung surfactant
lipids. In our measurements, we used lipid mixturesthat are
ableto serve assurfactant replacements. Inorder to eluci-
datetheinfluence tobacco smoke constituents on the surfac-
tant monolayer theresults are compared with those obtai ned
ontobacco smoke exposed systems. Theresults show that
upon ADSS exposurethemodel system exhibitsalower re-
spreading capability of the collapsed monolayer. Moreover,
fluorescence microscopy revealed anirreversibleformation
of condensed phase domainsafter multiple compressionand
expansion cycles. These results suggest that tobacco smoke
exposureto thelung surface reduce the performance of the
lung surfactant monolayers. Hence, altered physicochemical
behavior of nativelung surfactant monolayers must be ex-
pected. Themost likely outcomeisamore viscous mono-
layer and alarger work associ ated with breathing.
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