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Message from thé Chai%man

~.

As Chairman of the Arizona Disease Control Research Commission (ADCRC) I am pleased to
forward this agency’s report on its contributions to improving the health of Arizonans through
funding essential scientific research. Established by the Arizona Legislature in 1984 to support
research on the cause, epidemiology, diagnosis, treatment and prevention of diseases affecting
Arizonans, the ADCRC is empowered to direct public funds todisease research on a wide range of -
medical and public health concerns. Funding comes through the legislative appropriations process
and the Tobacco Tax Initiative, passed by the voters in November, 1994. The ADCRC receives five
percent of the revenues collected from the tax to fund tobacco related medical research. The first
recipients of these funds were selected in June of 1995, The “Healthy Arizona Initiative” passed.in
1996 provided two million dollars annually for non-tobacco related essential scientific research. The
initiative remains unfunded and the Commlssmn will continue to seck avenues to reestablish the
unrestricted medical research program.

The Annual Report is prepared and submztted in January of each year o the Governor the Pre31dent
of the Senate and the Speaker of the House of Representatwes We apprecxate their continued
support: : S - - -
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The Commission Members L e

Nine Commissioners guide the work of the Arizona Disease Control Research Commission, They
are appointed by the Governor and confirmed by the Senate. The Commission is divided into
three communities, General Public, Medical and Scientific Research, Fach community is
represented by three Commissioners appointed for three-year terms. The terms of three members
expire each year; Comrmissioners may beteappointed. The Director of the Department of Health -
Services serves as Chairman of the Commission dnd ex-officio member. The Chairman and
Commissioners who served during 1996-97 are presented belo_w. o

-
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Jack Dillenbeig, D.D.S, MP.H. * o B
Director, t o ' '

Arizona Departmient of Health Services = L o o .

Chairman Dillenberg was appointed Director of the ‘Arizona
Department of Health Services by Governor Fife Symington in
late August 1993. Dr. Dillenbérg began with the ADHS in 1986
" when he became Chief of the Office of Dental Health. In1991,
he became Assistant Director for Community and Family
Health Services, where he served until appointed ADHS Acting
Director on March 12, 1993, Chairman Dillenberg is a graduate
of Tulane University and earned his D.D.S. degree at New York
University and his Masters in Public Health from the Harvard
School of Public Health, where he was honored as recipienif of
the 1993 Alumni Award of Metit in recognition of his major.

" _contributions to.public health. - g .

Dr. Dillenberg.was replaced as Director of the Department of
" Health Services by Acting Director James Griffith in June of

1997, | S
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Iose Cardenas ]D . 0y .
"~ Partner, Lewis and Roca Commermai L1t1gat1on Group X
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Commissioner Cardenas received his B.A. from thé University of.

" Nevada, Las Vegas in 1974 and his J.D. from Stanford University in
1977. He ]omed the firm of Lewis and Roca in 1978 where he practices
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pri ;narﬂy in the areas of cornmer(:lai and civil litigation, intellectiial i

property, arid international law. Commissioner Cardenas is a merriber

. of the Marlcopa County, Arizona and American Bar Associations, the

American Law Institute aid the Hispanic National Bar Association. He

served as presideht of the Los Abrogados Hispanic Bar Association from. -

1985 o 1988. Commissioner Cardenas is currently the president of the
American-Mexico Commission and is a member of the U.S. Delegation

= of the NAFTA Advlsory Committée on Private Commercial Disputes.

s

3

 Heservesasa member of the Mindrity Counml Advisory Committee to
~ Arizona State Umvers;ty \President, Lattie Coor. Commissioner
" Cardenas was appomted to the Comm1331on by Governor Symlngton in
1996 HIS term. explres in May 1999 ! o

' Lois Fmden, NIS. <

Nutr;tlonal Counselor

Paradlse VaHey A N - S 7\"7

¢ ¢

- ~

Comm13310ner Erhden received. her B.S. in 1963 and an M.S.-in .-

Educafion from Hofstra Umversﬁy in 1967. She is an active participant

in the Cancer Awareness Rrograms-sponsored by the Arizona Cancer-

Center, Commlssmner Emden served as an advocate representahve for
‘Scientific Peer Review with the 1995 and 1997 Department of Defense
Breast Cancer Research Program. She is a Phoenix Art Museurn Docent
Cornmissioner Emden was appointed by Governor Symington in- 1994

and reaPpomted in 1997 Her term will expxre in' May of 2000. N

Orme Lewzs Ir» T - SR L
Manéging . DII’GCtO[’ Select Investmenf:s LLC, o B

- Phoenix , T -

2 .o E -
Commissmner Levms oversees corﬂmer(:ial real estate mterests and

participates in environmentally sensitive businesses. He currently serves' -

on the governing boards of the Arizona Historical Foundation, Arizona
State University Foundation, Phoenix Children’s Hospitaly Polycystic
- Kidney Rescarch Foundation and is a former mernber of the Governor’s
Regitlatory Review Council and the U.5. Advisory Comntittee on
-Mining and Mineral Research. Commissioner Lewis was elected to the
23 and 24" Arizona State Legislature. He received his B.S:

. Economnics jin 1958 from the University of Arizona, Commmissioner Lew;s :

. was appomted by Governor Symmgton to the Commlsswn in 1995 and
his term wﬂl expire in May, 1998 ' :

[
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" Medical Commuhity -

Patricia D. Moore, Dr.P.H., R.N.
Chair, Division of Community Health Nursing
Arizona State University

Commissioner Moote received her Doctorate and Master’s degrees in -

Public Health from the Johns Hopkins University School of Hygiene and
Public Health and a Master’s degree in Nursing from the Catholic
University of America. Commissioner Moore is an Associate Professor
and Chair of the Division of Community Health Nursing, Arizona State

University. She is a Fellow of the' American Academny of Nursing...

Appointed_ to the. Cgmmission by Governor Symington in 1993;
Commissioner Moore was reassigned to the Medical Community in

May of 1994. She was appointed to a second term in 1996 and her term -

_ expires in 1999.

s}

John E. Oakley, M.D.

Family Practice
Prescott —

Commissioner Oakley received his AB. from Washington University,
St. Louis, and an M.D. from thé Univessity of Missouri, College of
Medicine. He completed a rétating internship aad four-year residency
in General Surgery at St.. Louis County Hospital. A member of the

" Arizona Medical Association for 35 years, Commissioner Oakley has also
served as President and Vice President, For 15 years, he was a preceptor

professor for the University of Arizona, College of Medicine. .

Commissioner Oakley has practiced general medicine and surgery in
Prescott since 1962. Commissioner Oakley was appointed by Governer
Symington in 1994 and reappointed in 1997% His term expires in
May, 2000. - , . ' 3

Eladio Pereira, M.D)., FA.C.P.

Chief, Internal Medicine

Mariposa Community Health Center

Nogales L

Cornmissioner Pereira received his B.S. in Chemistry-from Georgia
Institute of Technology in 1979. He graduated Magna Cum Laude from

Emory Utiversity School of Medicine in 1983. He completed his

internal medicine residency in 1986 at the Emory University Affiliated

Hospitals and joined the staff of the Mariposa Community Health.

Center that year. He returned to Emory University where he was an
Assistant Professor of Medicine and Director of the Intensive Care Unit
at Grady Memorial Hospital from 1990 to 1992. He has been a Fellow
of thie American College of Physicians since 1993. In 1994, he initiated
and continues to oversee, as program planner, annual Southern Arizona
Conferences for primary care physicians. He was appointed to the
Commission by Governor Symington in 1995 to cornplete the term of

Commissioner Carlos Gonzales. His term expired in May, 1996 and he

* was reappointed to a second term which expires in 1999.

ix
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T Professor of B1o]ogy

‘

* Scientific eséefch"Communlty' :

— 'V(\‘k

-

Stan LGdstedt Ph. D

Northern Arizona University

EEY Py

e

I

Cornrnrsmoner Llndsteﬂt :ecewed his B.S. in Blology in'1970 from the

Unweréity of Southern California and his Ph.D. in Zoology from the - -

University of “Arizona in 1977, He'® comp]eted & National Skience -
'Foundation Fellowship in the Department of Anatomy, University of -
* Berne, Switzerland in 1981, Commissioner Lindstedt is Treasurer and

Steermg Cormnmittee mernber of the American Physmiogical Society. He

" isthe author of numérous articles and serves as a referee for a-number
of scientific publications mcludmg Science, Nature and the Journal of
~ Applied Physiology. Commissioner Lm&stedt was appomted to the
- Commission by Governor Symmgton in_1995 and hls term exp}res in
May 1998.

Henry Regves, Ph. D
"Professor Emeritus

Arizona State Umvermty : "

-~

Commissioner Reeves was a Professor of Mrcrobrology at Arrzona State
University from 1969 to 1993, During that time he also-served as. Chair
-of the Department of Microbiology from 1970 to 1973 and as Vice
President for Research- from 1985 to 1991. On leavé from Arizona State -
Umvemty he sérved as Director of the Division of Physiology, Cellular
“and ' Molecular Biology at the National - Science : Foundation.
Commissioner Reeves received” his B. S. from Franklin‘and Marshall -
College and his M.A. “and Ph.D. from Vandérbilt University.-He was

[N

appointed to the Comm1331or1 by Governor Syrnington to comp]ete the ‘
_term of Comumissioner James Bloedel in 1995, He was reappomted in,

1996 andrhis term expires in May, 1999

.

Walter lelzams Ph D M.D. \
‘Associate Professor Department of Radlology
Umversrty of Arlzona

- Commissioner \Vﬂhams recewed{_\hls B. S in Chemlstry from the
Umvemty of Missouri in 1963, his Ph.D. in Physical Chemistry from: _
-Purdue University i in 1968 'and his M.D. from Yale University in 1980.

. Commissioner Williams was a member of the.Science Team for the
Voyager Spacecraft Missions to Jupiter and Saturn and, was a Senior
Scientist at the Jet Propuimon Laboratory, California Institute of -
Teehnology prior to returning to sehool fo study medicine. From 1985
to 1987 he.was a chmcal instfuctor in the Joint Program for Radiology
and Nuclear Medicihé at- Harvard. He “has authored . numerous
publications in the areas of physics ‘and medicine. Commmissioner
© Williams  was-, appomted by Goverfior Symington in 1994 and
reappomted in 1997 His term explres in May, 2000.
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Su_:mmary of -i_996m97 Co_mrrlission Activities

. -

The Cornrmssron had 81 contracts with medical and health researchers in Arizona as of July, 1996,
Contract summaries aré contained in Sections A-C. The section headings list the source of funding
(unrestncted medical research supported by appropnated funds and tobacco related research supported
by tobacco tax funds) and the year the contracts are in, first second or third. Seven contracts received
funding from both appropriated and tobacco tax revenues. These are marked as suppiemental“ award _
araounts. Some of these projects will have two abstracts. if two distinct research avenues were pursued.

Abstracts for each project outlining the progress made have been included here as have scientific
publications and published abstracts. Lay summaries for new awards have been added to Section F to
provide an overview of the new research. These changes should provide a more complete deseription of
thé work of the Commrssron and the impact this program has on both the scientific commumty and the
state of Arizona.

) Approxrmately 1050 Requests for Proposais (RFPS) for 1996.97 awards were mailed to potentrai apphcants
in August 1996. The amount available for new tobacco related research contract awards was
approximately $2,750,000. In response to the RFP, the Comrmssmn received 111 proposals in November
1996. Sectlon D kists the research proposa!s recelved _ -

|

In November and December the proposals were sent to a panel of national scientific and medical experts
for peer feview and evaluation. In January, February and March, the Commission received approximately
310 proposal evaluations, prepared by more than 100 out-of-state peer reviewers. Three reviews were:
sought for each proposal. The proposals and cvaluations were distributed to the Commissioners who were
formed into three, three-person subcommittees to facilitate the final review process. In April the
Commissioners selected 33 award-winning research projects from among the 111 apphcatrons submitted.
The New Awards are listed in Section D. During 1997-98, the ADCRC will be managing 95 contracts.

\
.
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L CARDIOVASCULAR AND OTHER CIRCULATORY DISEASES AND DISORDERS
~ ; N L e o ~ B ; - .
Chnstopher P. Appleton M. D B P & = Mayo Clinic, Scottsdale

j“Award Amount FY 1997: $26,383

— ~. —_

)

Expenmentai Determman’ts of Transmitral and Pulmonary Venous Flow
T - During Atrial Contraction -

1 —

-

The purpose of this experrmental study in dogs was to define thé factors whleh alter venous flow from
the lungs to the heart’s main pumprnc chaimber when heart pressures change because of heart rate,
Tteparation,(or disease states. By simultaneously recording pressure i the 1ung, veins, and heart chambers
together with recordmcr blood flow velocity from the ling veins, we wére able to, “for the first time,
establish the fundamental mechanisms which result in these blood flows. These results explain the -
dlfferen’r components of-blood flow coming from the lungs during the heart cycle and liow they are -
 altered under various circumstances. They provide insight i into how these s: same blood flow yariables might

be used in heart patients when obtained non-invasively, using ultrasound methods. We are more hopeful S

 than ever that these ultrasound methods will replace the need for direct invasive measurement of heart
pressures and thus replace patlent mOTbldltV and mortality in the Euture : :

Robertherg, M.D. I EE S Ur‘liversit)’?' of Arizone.

- ) . - L . . B AwardAmountPY'1<997:7$26,400 ‘
e ~ o R EE - Supplemental Award Fﬁ’1997g_53600 '

: o Evaiuatlon of the Need for Ventilation During Cardropu]monary Resuscitation
v - ) P ‘ in a Swine Cardlac Arrest \rode] v . '
- Crgarette smokmg is ‘a ma]or eontrlbutor to atherosclerotrc heart disease and its malor endpomts '
. myocardial rnfarchon and sudden cardiac arrest. This study was désigned to deterrnirie whether assisted
ventilation during simulated single réscuer r bystander cardiopulmonary resuscitation improves outcome.
- After steel cyhnders were inserted in the coronary arteries of animals in order to simulate coronary. artery
disease, we induced cardiac arrest and provided cardiopulmonary resuscitation” with “either chest
compressions alone, chest compression plus assisted ventilation, or no “bystander” cardlopulmonary
 resuscitation. In this very realistic model of ‘bystander” CPR for,sudden cardiac arrest we demonstrated -
that ass1sted ventila’aon did not :mprove 1mtlal resuscitation, 24- hour survrval ot néurologically intact
. outcome . _ ) o o
o Tﬁg implications of this research are clear: If assisted ventilation is not necessary to improve outcome in
“bystander™ CPR, then a simpler, easier to perform CPR technique, chest compressions alone, rnay be
equally efEectlve and more frequent]y perfornied in hght of its greater acceptablhty to the public:™-

Pubhcatlons- . . ‘," SR o e ¢

~ '\ (‘ -

v ' -

- 7 BergRA Kern KB HllWig RVV Berg MD, Sanders AB Otto CwW, Ewy GA. Assisted ventilation does not
‘ - -improve outcomie in a porcine model of smg]e rescuer bystander CPR Clrcuiatron 95 1635-1641; 1997.

) T . : : S
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Janis M. Burt, Ph.D.’ - P University of Arizona
~ T I o -~ Award Amount FY 1997: $26,400

— - 3 - L

V ascular Smooth Muscle Dysfunction Early in A’&hemgenesis

Smooth muscle cell (SMC) proliferation is an mtegral step in atherogenesis. Consequenﬂy, ldentlflcatxon

of factérs which cause SMC prohferatlon and development of strategies to prevent such proliferation are

loglcal goals for studies whose ultiniate aimi is prevention of atherosclerosis. Diseased vessels exhibit high
levels of cholesterol and other lipids; and a major risk factor for atherosclerosis is elevated blood levels of

low density lipoproteins (LDL). Diseased vessels also exhibit abnormally high levels of growth factors. .

* There are numerous data which suggest that changes in the prohferatwe status of cells involves alteration
of the cells’ abilities to communicate with each other. We hypothemzed that LDL and growth factors
compromise communication between SMCs, predisposing the vessel to atherosclerotic disease. Since gap
junctions are the structures responsible for communication between SMCs, we hypothesized that LDL

and growth factors compromised gap junction function. Thus far, our data support this hypothesis. The
data indicate that 1)-LDL and growth factors stimulate proliferation on SMCs, 2) when proliferating, the

ability of SMCs'to communicate with each other: i§ reduced and 3) oxidized LDL and growth factors
compromise gap junction function. We have also demonstrated that the change in gap junction function
associated with proliferation reflects a change in the permeability of the gap junctions channels. This

. change in permeability may reflect a change in the composition of the junction and a simultaneous

N change in either the phosphorylation of the channels or their heteromeric composition. In summary, our
" data suggest that interventions designed to prevent LDL induced loss of gap junction function would also
prevent SMC prohferatlon if this proves to be the case, then development of strategies to enhance gap

) junction finction or expression would be the next 1oglcal goal for therapeutic mtervention in this disease.
'

e
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L > HEALTHPROMOTION ANDDISEASE PREVENTION e
- Eldon J. Braun, PhD ) T . o *‘( Universsity of Anzona
o : ' LT Award Amount FY 1997: $26, 400

A Role for Serum Aibumm in the E\:crehon of Uric Ac1d

" Avian urine contains significant amounts of protein and it has been suggested that this urinary protein
may be involved in the excretion of uric acid. Uic acid is excreted by birds (and other uricotelic animals) -
in the form of small spherical structures that have been shown to consist primarily of uric acid and
protein. In'an attempt té identify the urinary and sphere protein(s), western blot analyses were carried
out. Primary antibodies were generated both .commercially and by ourselves and used in the -
. identifications proeess Commercially prepared antibodies to chicken serum albumin spemflcally bound
to protein from the urine and to protein from the spheres, showing a large part of the urinary protein to -
bé serum albumin and identifying the sphere protein as serum albumin, By isolating and purifying the -~
sphere protein and injecting it into sheep, we were able tq generate antibodies to the sphere protein. The
~I sphere protein -antibodies spécifically bound to urinary protein, the sphere protein, and to a chicken
albumin standard. Together; these data show aviah urine to contain multiple plasma proteins, including

-serumatbumin, and that the protein found in the uric acid containing spheres is serum albumin. :

-
i

£

. ; ‘ . . ) j '\\ . RN o 3 ) S
- _I%éu'fa McCloskey, Ph.D. = o ' University of Arizona
o ) I ' : s T _ Award Amount FY 199/ 576 444

- : - - : B T ‘ | . ‘

; : Vrolence and Substance Use in Hlspamc and Anglo’ Youth
The goal of our study was to identlfy risk markers for substafice use among Hispanics and Anglo
adolescents from violent and non-violent family backgrounds We found few ethnic differences in the
use of alcohol-or drugs within our $ample, although Hispanics weré slightly more likely to report the use
of marijuana,and Anglos were much more likely to séll drugs than Hispanics (42% vs. 17%). Children
~form v1olent homes from both ethnic groups displayed a higher rate both of drug use and delinquency,
=‘, especmlly if the violenice was ongoing. The strongest predictor across ethnic groups for carly and sustained «
substance abuse was family'income. Other findings reveal relatlvely few ethnic dlfferences when children
were matched for family income, although Hispanic adolescents are more hkely to dlspiay 1nternahzed
psychoiocrlcal problems than Anglos ‘; _ B h
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INFECTIOUS AND IMMUNOLOGIC DISEASES AND DISORDERS

. John J. Marchalonis, Ph.D: o A LT University of Arizona
S T L . R T . Award Amount FY 1997: $111,304
S STV . ' Supplemental Award Amount FY 1997: $14,622
- oy . o . R ‘ "
Y , Analysis of Autoantibodies to T-Cell Receptors in Rheumatoid Arthritis
: . - . - [ !

: . » N
Rheumatoid arthritis is an autoimmune disease characterized by chronic systemic inflammation
predominantly affecting diarthrodial joints and frequently a variety of other organs. The disease affects
1-1.5% of- Americans with female to male ratio 3:1. The incidence of the diséase is increased to
"\ approximately 5%.in certain tribes of Native Americans ‘and the prevalence in the Tucson area is

approximately 5% due to the influx of individuals suffering from the disease and the high percentage of

Native Americans in the arca, We have found that individuals suffering from RA tend to have increased -

levels of autéantibodies dirccted against the recognition molecules on their own thymus-derived
_ lymphocytes. These autoantibodies ae predominantly of the immune macroglobulin (IgM) class and
react with the combining site region of the T-cell receptor. The autoantibodies against self Ters probably
play a role in immuné regolation and the elevation of these antibodies in RA patients may indicate'a
dysfunction of normal immunological mechanisms. The central question-to be addressed is whether these

antibodies. are” essentially the same ones expressed in low levels by healthy individuals in immuno- -

' regulation, or whether they represent a distinct disease-related population that uses different immuno-

- globulin variable region genes. The antibodies were detected using a ﬁbfvel synthetic immunopeptide . -
approach developed here and their presence offers new approaches for diagnosis and potential therapy
for this prevalent and erippling atoimmiune disease. Adverse lung complications occur in approximately .
20% of rheumatoid arthritis patients. Smoking causes more rapid ‘progression of lung discase with
significant increases in clinical intervention. Since a strong correlation has.been found between levels of
rheumatoid factor and smoking in males, it will be necessary for us to (;orre]ate levels of anti-T-cell
receptor and gene usage with sex and smoking status in our patient population.

o

Publications: ‘ o

Dehghanpisheh K, Bona CA, Marchalonis JJ. Peptide epitope binding specificity and V, and Vh gene
" usage in a monoclonal IgM natural autoantibody to T-cell receptor CDRI from a viable moth-eaten
mouse. [mmunological Investigations 25: 241-252; 1996. BN '

D_ehghanprisheh K, Marchalonis JJ. Retrovirally induced mouse anti-TCR monoclonals can synergize the
in vitro proliferative T-cell response to bacterial superantigens. Scand Immunol 45: 645-654; 1997.

Lake DF, Helgerson D, Landsperger, W}, Marchalonis JJ. Physical and epitope analysis of a recombinant
. human TCR Ve-VB constract support the similarity to immunoglobulin. ] Prot Chem 16: 309-319; 1997.

‘Landsperger WJ, Schluter SF, Garza A, Yocum DE, Marchalonis j]J. Fine specificity ‘analysis of
autoantibodies to T-cell Receptor CDRI segments in rheumatoid arthritis. Annals NY Acad Sci 815: 459-
461; 1997. ) i B ' : '
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Richard G. Posner, P_h.D. _
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Marchaloms 1], Kaymaz H Schhlter SF, Lake DF Landsperger VV] Sucul-Foca \I Autoanhbodles to Tcr
B-chains in human heart transplantation: epitope and 3pectrotype analyses and kmetms of r65p011se Expt-.
& Clm Immunogenet 13 181 191; 1997 ' g : . -

4

L Y

\/Iarchalonls J], Ampel NM, Schluter SF Garza Al Lake DF, Galgmm ]\I Landsperger WJ. Analvsm of
autoantibodies to T-cell receptors among HIV-infected individuals: epitope analysxs and time course. Clin
Immunol & Immunopatho} 82:174-189; 1997

i . . . - o .
Noithern Arizona University
Award Amount FY 1997: 526,210

' N
- Development of Strateg;es to Inhlblt Allerglc Responses )

Aggregatlon of cell surface receptors is an }mportant mechamsm for initiating reSponses in cells of the
immune system. It is well established that allergicresponses are initiated when antibodies (IgE) that are
bound to the surface of certain immiune cells are cross-linked by the allergein (antigen) to which theyare -

specific. Individuals who are allerglc to a specific antigen produce IgE that specifically binds that antigen. - -

. When cell surface bound IgE is cross-linked by that antigen, a biochemical cascade is initiated that results .

in the release.of histamine. \Ne have developed an assay that’ dlrecﬂv measures how a multivalent ant;gen

interacts with cell surface IgE and svnthesmed some model compounds that can block these TgE-antigen -
interactiofis. Because these molecules have. the potential to sérve'as potent inhibitors of specific Igh = "~

\
mediated allergic responses, they have the potential to provide a model svstem for the desmn of new ™
therapeuhcs in tHe treatment of allergles 4 ‘
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Fmmanuel Akporiaye, Ph.D; e I U Unwers;ty of Arizona
: e ' - L ' Award Amount FY 1997 $30 000

—- _ Analysw of Tumor-Rejections Responses Usmg . B _‘\._
- a Retnevable Matrix of Tumor Implantation :

Usmg a gelatin- Sponge model of tumor 1mplantatxon we have determined the expresswn of cell surface
_integrins (LFA-1 and VLA-4a) and adhesion molecules (I- sclection) on sponge derived tumor-rejecting
_ lymphocytes (TRLs) and activated tumor—specnfic dralnmg lymph node cells from immunized mice. We
have shown that in both T-cell populations, the expression of LFA- ] and VLA-4a is up-regulated while
_the expression of L-selection is down-regulated. In vivo trafficking studies of the tumor—spemﬁc
_ lymphocytes demonstrate that they do not preferentially home to sites of antigen deposition. These
studies demonstrate the need for the development of stras(egles that redirect the traffic of ad0pt1vely
* transferred Iymphocytes tg tumor sites for successful cancer therapy. .

f : AN .

Publications: . ‘ . ,

Tsang'1C, Harris DT, Akponaye ET, Chu RS, Brailey ], Lin F, Vasanwala FH Schltter SF. Amammahan
- -expression vector with two multiple cloning sites for expression ¢ of two foreign genes. Biotechniques 22:
68 ]anuary 1997. < . .
Ana L. Moore, Ph.D.
) i ‘ Award Amount FY 1997: $26,165
- \ ’ ' - N
. Carotenofluorophores: Imaging Agents-for Diagnosis of Neoplastic Disease

The goal of this investigation was to develop drugs that can be used as markers for the early detection of
malignancy. We have chosen chemicals that fluoresce as potential markers because fluorescence is one
of the most sensitive measurements available in a clinical environment. One of the problems associated -
with drugs that fluoresce is sensitization and damage to healthy skin and other nonmalignant tissue. To -
prevent skin sensitization, derivatives of B-carotene have been prepared and ‘attached to the fluorescence
markers (ﬂuorophores) During this contract period of three years, a series of new carotenofluorophores
have been synthesized and their photophyswal properties determined. In these molecules the fluorophore
is hematoporphyrin which is a widely studied, tumor-localizing substance. Also, two new fluorophores
have been prepared. One is a porphyrin derivative and the other a phthalocyanine derivative. These new
fluorophores include structural modifications which in principle should facilitate their elimination from
the Hver. :

_ -

The new carotenoﬂuorophores are presently being tested in vivo to characterize their tumor 1ocahzahon

and fluorescence properties in living tissues. p .
] A N

~ » - B 1

" 8 ADCRC ANNUALIEEPC)}RTFCRFY]997 | - . o

BN

Anzona State Umversxty :



Cooe L 5
oo K } (‘ |
{ _ o M f
ook rf_:‘; O 7 _‘y' o - - L
. - P S T
George R. Pettit, Ph.D." * . - Arizona State University
R . Award Amouni FY 1997: $108 370
B SRS e : ’ - o
Dlscovery and Development of New Antlcancer Drugs | - ;\___

B ~

o
" The Arizona Dlsease Gontrol Research Commlssmn support for the Arizona State Umversatv Cancer
Research Institute this past year has led to exceptionally good progress in the deveiopment of new
anticancer drugs for improving human cancer treatment. The U.S. National Caricer Institute is now in
the process of- expanding the human clinical trials, of bryostatini'l to the phase II level at over 20'different

collaborative institutions. Furthermore, nine phase I trials of bryostatin 1 are now being initiated in-

Canada and another several in England. The initial phase I human clinical trials of dolastatin 10 through
_the U.S. National Cancer Institute have been completed. For example at the Mayo Clinic it Rochester,

"Minnesota the testing of dolastatin 10 is now being expanded to-over 20 phase IT human cancer clinical -

_trials. Both of these new anticancer drugs required ADGRC assistance for their development into haman

) " clinical érials and that requirement continues to be essential. ‘Another very exciting development this past
year based on ADCRC support has been the further confrrrnatron that our combretastahn A-4 prodrug

is apparently the most powerful tumor anhang:ogenesm drug known 'to date. That has motivated the
British Cancer Research Campaign to place the combretastatin A-4 prodrug into accelerated preclinical
development ‘with thé first clinical trial scheduled for early next year. Other advances include the
discovery of phenstatin, X-ray crystal structure of xestospongin D from a Singapore marine sponige; the

_ < -isolation and structure of hemibastadins 1-3 from a Papua, New Guinea marine sponge, isolation and
; erystal structure determmatron of dibromophakel listatin from an Indian Ocean sponge, and isolation and ™~

structure of sponcrrhprd from a Republic of Singapore marine sponge In summary, the ADCRC support

oo

has led to outstandmg research progress over the past year. o L e

b S e ‘ ' T
PubhéationS' o TN e o o 7 T . - Ph,
L N . . c — o s ) :
Carey JO, Posekany Kj, deVente JE, Pettrt GR Ways DK Phorbo} ester- strmulated phOSphorylahon of
PU1: association wrth leukemic cell grow’th inhibition. Blood 87: 4316*4324 1996. . o >

Ghaphn D} Péttlt GR Parkms CS Hill SA Antwascular approaches to sohd tumour therapv evaluatron :

of tubulm binding agents Br ] Can 74 386 388 1996

|’

Dorr RT, Dvorakova’ K Snead K Alberts DS, Salmon SE, and Pettit GR. Antrtumor aetmty of
combretastatm a-4 phospate a natural product tubuhn inhibitor. Invest \IeWDrugs 14: l>1 137, 1996.

~Lee HW, Sm1th L, Pettit GR VrmtskyA Smrth ]B Ubrqu;tmatton of protem krnase co and él\egradatron _ e

e

by the proteasome ]Blol Chern 271 20973- 20976 1996. o .

R.

'—Petht GR, Orr B, Herald DL, Doubek DL Tackett L, Schmrdt ]\/I Bovd MR, Pettlt RK Hooper ]NA
Isolation and %-ray crystal structure of racemic Xestospongin D from the Smgapore mariné. 3ponge,  /

szhates s;‘) BloMed Chem Lett6 1313 1318,19%. = ; e )

.-

Pettlt GR Hoard \fIS Doubék DL Schmldt M, Pettit RK Taekett LP Chapurs IC Antmeoplastm
_ agents 338, The cancer cell crrowth inhibitory* constrtuents of Terminalia ar;una (Combretaceae)
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Ethnopharmacoiogy 53: 57-63; 1996 | . T i - - .

;- Pettit GR, Butler MS ’Wﬂhams MD, Filliatrault MI and Pettit RK. Antineoplastlc agents 3;1 Isolatlon
and structure of hemzbastastahné 1-3 from the Papua, New Guinea marine sponge, Iarithella basta ] Nat.
~ Prod 59: 927 934 1996. - -

s

Petht GR Hohnan JW, Boland GM. Synthesm of the cychc heptapeptldes axmastatln 2 and amnastatm
]Chem Soc, Perkin Trans 1 2411 2416; 1996 T B

Dark GG, Hill SA, Prise VE, Tozer GM Pettlt GR Chaplm D] Combretastatm A-4: an agent that

chsplays potent and seiectlve toxicity | towards tumour vasculature Cancer Research 57: 1829- 1834; 1997.

Petht GR, McNultyJ Doubek DL, Chapms JC, Schmidt JM, Tacket LP, Boyd MR. Antmeoplashc agents i
362. Isolation and x-ray crystal structure of dibromophakellistatin: from the Indian Ocean. sponge,
Phakellza mauntzana } Nat Prod 60: 180-183; 1997. ‘ T

s
A

. ~ e - I ,"—. . N .V ! A
- -‘ - - . - '
- George' R. Pettit, Ph.D." ,' : Arizona State University
7 _ Supplemental Award Amount FY 1997:-$343,458
l[ - o LT ~
-\ Discovery and Development of New Anticancer Drugs

.-

With the absolutelyessential finaricial assistar‘lce'providec\i by the Arizona Disease Coritrol Research
Commission, the scientific and medical progress this past year has been extraordinarily good. The
Tobacco Supplemental Assistance was directed at the further development of dolastatins 10 and 15 as
well as the structurally related auristatin PE as promising new anticancer drugs for improving human,
cancer treatment. Furthermore, a total synthesis of dolastatin 11 now in clinical development at the U.S.
National Cancer Institute was completed and has greatly increased the probability that dolastatin 11 will
go to clinical trials. In addition, the new dolastatins&lé 17, and 18 we discovered in the Papua, New
Guinea shell-less mollusk, Dolabella aureicularia, are being subjected to very determined efforts to
"~ complete practical total syntheses. Dolastatin 16 especially offers promise of becoming a useful anticancer
* drug. Meanwhile, the clinical promise of spongistatin 1 has been advanced by continuing the isolation

from a Republic of Maldives marine sponge to meet preclinical development réquirements. The result
- has been another outstanding year of progress for our ADCRC research sharply focused on the
+ development of new anticancer drugs for improving human cancer treatment.

" Publications: o7 - : .

" Bai R, Schwartz RE, Kepler JA, Pettit GR, Hamel E. Characterization of the interaction of cryptophyein 1
with tubulin: binding in the Vinca domain, competitive inhibition of dolastatin 10 binding, and-an
unusual aggregation reaction. Cancer Research, 56:4398-4406; 1996.

Maki A, Mohammad R, Raza S Saleh M, Govindaraju KD Pettit GR, Al-Katib A. Effect of dolastahn 10
on human non- Hodgkm s lymphoma ce]l lines. Antl Cancer Drugs 7: 344- 350 1996 ' '
B
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Bates R Brusoe KG, Burns j] Caldera S, Cui W, Gangwar S, Gramme MR, McClure KJ Rouen GP,
Schadow H, Stessman CC, Taylor SR, Vu VH, Yarick GV, Zhang ], Pettit GR, Bontems R. Dolastatin 26.
Synthesis and stereochemistry of dolastatin 11. ] Am Chem Soc 119: 2111-2113;-1997.

Pettit GR; .Xu J-P, Williams MDD, I—"Iogan"F, Schmidt, JM, Cerny RL. Antinedplastic agéilf3_§70. Isolation
and structure of dolastatin 18. BioMed Chem Lett 7:-827-832; 1997.

/

Garth Powis, DPhil. -~ o - University of Arizona
. Award Amount FY 1997: $618,207

l

e

~ Arizona Cancer Center Multidisciplinary Research Program -

The last year of the three-year ADCRC grant has been very productive and some important basic and
clinical research ebservations have been made. A new cancer-causing gene, thioredoxin;that is found
expressed at high levels in a number of human cancers, including one-half of lung cancers, has been

identified. The work also shows that thioredoxir is an attractive target for anticancer dfug development.

Studiés were also conducted to introduce the thioredoxin gene into the lung tissue of mice as a transgene
to evaluate its effects on the development of lung cancer. Other basic studies have focused on SpﬁC]fiC
gene mutations in normal and tumor colon tissue of azoxymethane treated rats and have demonstrated

' the ability of certain chemopreventive agents to prevent these genetic changes. Gene therapy studics were.
directed towards developing suitable vectors for delivering genes to tursior cells and a new, more efficient’

vector has been developed. Clinical studies have been conducted in advanced breast cancer on the effects
of drugs that sensitize the tumor to high dose chemotherapy and the effects of a drug that protects
against the toxic side effects of chemotherapy. | i

Pubhcatlons

~ Baker A, Briehl MM, Dorr R Llebier D, Powis G. Decreased antioxidant defense and increased oxidant
stress during dexamethasone- induced apoptosis: bcl-2 selectively prevents the loss of catalase activity. Cell
Death & D;ffer 3: 20/ 213; 1996. ) :

Berggren M, Gallegos A, Gasdaska ]R Gasdaska PY, Warneke ], Powis G. Thioredoxm and thioredoxin

reductase gene expression in human-tumors and cell lines, and the effects of serum stlmulatlon and
hypoxua AntlcanCer Res 16 3459~3466 1996 :
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o Garth Powis, D.Phil. \ . o ' ) : Uﬁiversity of Arizona’

i

Supplemental Award Amount FY 1997: $81,679
Arizona Cancer Center Multic'ﬁsciplinaﬁr Research Program

Studies in the final year of the ADCRC grant related to tobacco use have focused on the effects of
potential anticancer drugs and chemopreventive agents in tobacco-related tumor models. Preliminary
studies have been conducted on vectors for delivering gene therapy to lung cancer- Several potential
anticancer drugs have been tested for activity in the severe combined immunodeficient (scid) mouse
model with tobacco related tumors. Potential chernopreventive drugs have been tested for their ability

_of induce apoptosis in colon cancer. Non-steroidal antiinflammatory drugs (NSAIDS) was shown to

induce apoptosis by a ras-mediated mechanism. Preliminary studies have provided the intriguing
observation that the chemopreventive agent chﬂuoromethylomlthme may block NSAID-induced
apoptosis without reversing the antiproliferative effects of NSAIDS. Seleniun, a chemopreventive agent
that has been shown to inciease the levels of a newly discovered selenium-containing protein, thioredoxin
reductase, has been measured in human colon tumors. Studies of gene therapy of lung cancer have
compared different vectors to increase the delivery of the gene products to lung cancer ceHs These
studies have been extended to 4 gene ammal model. : :

Publications-

t

Emspahr ]G Alberts DS, Gapstur SM, Bostick RM, Emerson SS, Gerner EW. Surrogate endpomt -

biomakers as measures of colon cancer risk and their use in cancer chemopreventlon trials. Cancer
Epldem:oiogv Biomakers & Prevention 6: 37-48; 1997.

Frdman SH, Wu HD, Hixson L} Ahnen DJ, Gerner EW. Assessment of mutations in Ki-ras and p>3n
colon .cancers from azoxymethane- and dlmethylhydrazme treated rats. Molecular Carcmogenesm 19:

137-144, 1997
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Adiienne C. Scheck, Ph.D. N St. ]oseph’s Hosp1ta1
: i ' Award Amount FY 1997: $21,209

\‘

Identification of Genes Associated with BONU _Resistan(:f: in Human I\IIaHgnant Gliomas

- Brain tumors are an almost uniformly fatal disease, affecting over 15, 5{}0 Americans annually. This Elgure
1s climbing, particularly in Arizona, as the incidence of primary brain tumors in people over 65 is
increasing. Current therapies are not completely effective, and improved treatment requires the design

~ of new therapies based on an understanding of therapy resistance. Our work is designed to understand
the basis for fesistance to a commonly used chemotherapeutic -agent, We are defining previously

-unidentified mechanisms of resistance by studvmg differences in gene expression between drug resistant
and drug sensitive brain tumnor cells. Toj date, we have obtained evidence of a number of previously
undescrlbed genes in our drug resistant cells. We have also demonstrated the over-expression of a gene
involved in the activation of a growth -controlling protein. Our current and future studies will involve the

identification and/for characterization of the putatwe novel genes and the elucidation of the role plaged ™

by growth control in drug resistance.

“Ted A. Weinert, PhD o ' . o Universiéy of Arizona

- S : * Award Amount FY 1997: $26,396

p
Checkpoint Genes and Genomic Instabilities
We study genes involved in cell cycle controls called checkpomts that block eukaryotic cell division after
DNA damage. All normal cells stop cell division when their chromosomes are damaged, and damaged cells
then repair their chromosomes before cells resume-dividing. Gancer cells are notablv defectlve for
checkpoints; they continue to divide even when damaged. As a consequence of cell division with damaged
‘Chromosomes the damaged cells end up with abnorma] chromosomes and a phenomenon termed
“genomtic instability.” This 1éads to rearrangements of chromosomes often times actlvatmg key cancer
genes that lead dlgectly to cancer.
Checkpoint genes are relevant o cancer because when defective thev cause genomic instability, The exact
forms and mechanisms of instability are poorly undesstood. Our contmum goal discussed in this
sumrnary is to unravel the mechanisms of genomic instability, using the hwhly experimentaﬁv tractable

yeast cell as 2 model. A basic understanding of mechanisms of genomic instability may lead to useful

insights into how cancer evolves anid how to better diagnosis its oriset. ‘

We dre continuing to characterize genomio instability in yeast cells and find an-association between
checkpoint mutations and chromosome loss and mitotic recombination. We have identified -and
characterized an mstance of genome instability-(we call “unstable 7”) useful in understanding how

genomic instability can arise in checkpoint mutants. This form of genomic instability is probably related

to a breakage-fusion-bridge cycle, one mechanism by which cgncer cells may undergo genome
rearrangements. Ongoing studies seek to fully describe this instability. )

1
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Jean M. Wilson, Ph.D. ‘7 o o University of Arizona
' 7 - ~ Award Amount FY 1997: $26,146 ,

“Membrane Dynamics in Colon Carcinoma Cells

THere are two problems in the area of the chemotherapy of cancer: the presence of multidrug resistance
and the inefficient killing by immunotoxins. We are studying how molecules move through the cells to
discern how to prevent cancer cells from avoiding their toxic effect. To accomplish these goals we have
studied a novel protein that is present in the intracellular membranes of intestinal cells. We have
determined that this protein is synthesized as a large molecule that is processed and lives for several hours
before degradation. These results may help to evaluate how quickly an immunotoxin conjugate will be
delivered to the lysosomal compartment after binding to the cell surface. We also found that this protein
cycles between the surface of the cell and inside the cell. Therefore, chemotherapeutic drugs present in
the compartment could be extruded from the cell, eliminating its ablhty to kill the cancer cell.

14 ADCRC ANNUAL REPORT FOR FY 1997 N ~



NEUROLOGICAL, MENTAL AND BEHAVIORAL DISEASES AND DISORDERS

-
N

L Méxy I. Johnson, M.D. " | S - - ‘University of Arizona
. 7 Award Amount FY 1992: $20,286

Antlconvulsant (Phenobarbltal) Effects on the Developing | Nervous System
An In Vitro Model

AN

Phenobarbital may adversely : affect a number of steps in ¢entral nervous system developmen% including
_ early morphogenesis of the nervous system, nerve cell prohferatton and migration, as well as the initiation .- -
~ of nerve processes “and the establishment of contracts on target cells. That therapeutic or even
subtherapeutic levels of phenobarbital may have. unacceptable deleterious effects on neuronal
differentiation is debated. Phenobarbital, however, is the most commonly used anticonvulsant in newborn .
- and young infants during a time when there is still considerable brain deveiopment ocecursing. In these
- studies, we use a tissue culture model of neuronal development to test for the advese effects of
phenobarbital and eventually to study the mechanisms by which su¢h effects might occur. Nerve cells can
+ . be treated with increasing concentrations of phenobarbital during a critical time perxod of normal process:
development induced by either coculture with normal compamon (glial) cells or by a purified growth
factor. - : : , SN ' '
_Pi'lblicétioﬁs- _ _ o }
. -
* Johnson M, Rueger D, Loegering MB. Therapeutic levels of phenobarbltal inhibit dcvelopment and -
 maintenance of dendrites mduced by osteogemc protem I {OP-1). AniL Neurol 40(2):286; 1996.

Claudia Kappen, Ph.D. - - o Mayo Clinic, Scottsdale
' ' o : :  Award Amount FY 1997 $§26, 386 _
S [ -
“Analysis of Transgemc Mice Expressmg the Precursor Protein
of Alzheimer’s Disease; B-Amylold "

The goal of this research was to generate transgemc mice as 2 model for Aizhelmer s Dlsease (AD) In
- partlcular we sought to recreate the early stages of pathogenesis which cannot be adequately-investigated
_in humans. Initially, AD is believed to be caused by highly elevated levels of B-amyloid precursor protein
in the brain. We characterized and idéntified elemients that lead to high level expression of the gene for
this protein, specifically in neurons of genetically manipulated mice that we created. Current research
focuses on cell differentiation in the brain of these transgenic mice afid on the analysis of neuron cell
death, a hallmark of AD. Since AD afflicts predominantly elderly, results from this pro ject w1H be
important to a major segment of the population in Arizona. : :
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RESPIRATORY DISEASE

John W. Bloom, M.D: ) - _ University of Arizona

- , ' . - - Awdrd Amount FY 1997: $26,108
Development of a Recombinant Glucocorticoid Receptor with
‘Constitutive Activity-Potential Therapy for Asthma
Asthma is the most important cause of chronic illness in children and affects over 5% of adults. This
illness is a particularly serious problem in Arizona. The prevalence rate of asthma in Arizona is twice the
national average, and the death rafe is 1.5 times the national rate. At present, glucocorticoids {e.g.,
cortisone, prednisone, “steroids”) are the most effective medications for asthma. The goal of our research
is to understand the mechanisms of glucocorticoids action in the lung. We have characterized the
meéchanisms through which glucocorticoids produce anti-asthma effects in lung cells, termed airway
epithelial cells, that line the walls of the bronchial tubes. We have found that glucocorticoids function, -
at least partially, by decreasing the expression of genes that are involved in producing the asthmatic
condition. This knowledge should contribute to the development of safer and more effective therapy for

asthma. - :

» Publications:_"*

IeVan TD, Behr FD, Adkin KK, Miesfeld RL, Bloom JW. Glucocorticoid receptor signaling in a bronchial
epithelial cell line. Am | Physiol 16: 1.838-1.843; 1997, ‘ ' “

John W. Bloom, M.D. : " Univessity of Anizona
T | Supplemental Award Amount FY 1997: $3,498

Development of a Recombinant Glucocorticoid Receptor with
Constitutive Activity-Potential Therapy for Asthma

The obstructive lung disease, chronic obstructive pulmonary disease (COPD) and asthma, are major
causes of disability and death nationally. Although the cause of asthma is unknown, almost all cases of
COPD are due to cigarette smoking, Because of the in-migration of patients with these diseases, the
prevalence and mortality rates for obstructive lung diseases in Arizona are greater than the national
-averages. Glucocorticoids (e.g, cortisone, prednisone, “steroids”) are effective medications for obstructive
lung disease. The goal of ‘our research isto understand the mechanisms of glucocorticoid action in the
lung. We have characterized the mechanisms through which ghicocorticoids produce anti-inflammatory
effects in lung cells, termed airway epithelial cclls, that line the walls of the bronchial tubes. We have
found that glucocorticoids function, at least partially, by decreasing the expression of genes that are
involved in producing the inflammatory condition, This knowledge should contribute to the development.
of safer and more effective therapy for obstructive lung disease. '

1
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Evelyn D. Rider, MiD.. = - ' . " University of Arizona

Award Amount FYT997: $§23,620

Pu}monary Surfactant Degradation in Newborn Rabbit Lung Lymsomes In Vivo
. v
In the current funding period, blochemical characterization of lung lysosomes from B-d_ay, and.6-week-old
rabbits was completed. Signiﬁcanpdifferences in peak lysosome enzyme-specific activities were
demonstrated. Peak lysosornal enzyme activity in-the younger rabbits was 50% lower than in the 6- week-
old rabbits and occurred at lighter dexisities compared to the 6-week-old group. This may be significant
as data in the literature indicate that more immature lysosomes isolated at lighter densities than mature
lvsosomes. Morphologic characterization of lysosomal preparation from 3-weck-old rabbit lung was
prepared and correlated well with the bigchemical data. The processing of trace amounts of labeled
surfactant lipid {DEPC and DPPC) into lung lysosomes of 3-week-old rabbits was also studied this year.

‘We found that giving the animals the radioactively labeled surfactant did not alter the isolation

characteristics of the lung lysosomes. We also found that the amount of lipid material measured in the
lung lysosome fractions from the 3-week-old animals was 10-fold greater than the amounts measured
previously in lung lysosome fractions from 6-week-old rabbits. This observation is consistent with 3-week-
old rabbits being capable of surfactant degradation rates similar to 6-week-old rabbits, despite 50% less
lvsosomne enzyme activities, and supports the hypothesis that lang lysosomes are important in surfactant

) hpld breakdown in the lung:Understanding how surfactant balance is mainfained in the lung is important .

as this material is crucial to normal lung function. Disturbances in surfactant can result in significant lung_
dysfunction and potential alterations in processes of inflammation and immune function in the lung,
part;culaﬂy in conditions of chronic disease such as asthma or bronchopulmonary dysplasia. =

Evélyn D. _R_i_der,_- M.D. ' : T | Unwers1ty of Arizona

Supplemental Award Amount FY 1997 $3,280

PulménaryrSurfact'ant Degradation in Newbom Rabbit Lung Lysosomes In Vivo
Slgmﬁcant progress was made during this finab funding year. Blochemlcal characterization of lung
lysosomes frorn 3-day, 3-week and 6-week- old rabbits was completed. Peak lysosome enzyme-specific
activities in the younger rabbits was 50% lower than in the 6-week-old rabbits and occurred at lighter

.densities Compared to the 6-week-old group~This is potentially significant as data in the literature
* indicate that more immature lysosomes isolate at lighter densities than more mature lysosomes. Morpho-
logic characterization of lysosomal preparation from 3-week-old rabbit lungs were prepared and correlated *

well with the biochemical data. The | processing of trace amounts of labeled surfactant lipid (DEPC and
DPPC) into lung Iy lysosomes of 3-week-old rabbits was also studied. We found that giving the animals the
radioactively labeled surfactant did not alter the isolation characteristics of the lung lysosomies. The
amount of lipid material measured in the lung lysosofite fractions from thé 3-week-old apimals were 10-
fold greater than the amounts measured previously in lung lysosome fractions from 6-week-old rabbits.
The observation i is consistent with 3-week-old rabbits being capable of surfactant degradation rates similar
to 6-weck-old rabbits, despite 50% less lysosome enzyme activity and supports the hypothesis that lung
lysosomes are important in surfactant lipid breakdown in the lung. Data obtained in these studies wdi
help in‘our understandmg oE how surfactant metabolism changes with deveiopment K

/ o
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2 CANCER

David S. Alberts, Ph.D. ‘

. . | ' - Award Amount FY 1997: $145,258
» . ¢ , o
- A Study of Genetic Afteratlons and Recurrence m_Colorectai Polyps

Associated with Smo}\lng

In year one of the proleet we have completed the de51gn p:iot testing and reproduction of the smokmg

assessment questionnaire. The-questionnaire was designed as a scannable form to be used on the optical

‘scanmer purchased for this project. All programs required to use, the scanner, including scanning and
verifying procedures have beeif completed. To date, 550 questionnaires have been completed; of these
350 have been scanned into the database. Approximately 70% of all baseline and recurrent polyp tissue

_materials have been retrievedand reviewed to confirm histopathologic diagnosis. Of the 535 baseline

tissue samples sent to the laboratory, 290 K-ras analyses have been completed. Of the-405 recurrent polyp
- _tissue materials sent for analysis, 196 have had the K-ras, P53 and DCC analyses completed. Because-of
the low rates of P53 and DCC seen in these polyps, a special focus has been piaced on comp}etmg the K-
ras mutation atialyses. Overall, we have met otr time-line goals for ‘this complex project in‘terms of

smoking assessment, retrieval of polyp tissue materials and the analysis of genetic' mutations. Our efforts

will continie through the remaining years of this grant to assure that this pro;ect is completed in a timely

manner and we can properlv test these 1mportant hypotheses
- . Iz {

Paul Consroe, PhD. = . Y o University of Arizona
. ' - -~ Award Amount FY 1997: $49,522

7Antiemet.ie Dﬁ;g) Development for Cancer Treatment
T , N \ : - ',l . . .

We have found that “knocking-down” (destroying) motise brain cannabinoid (CB1) receptors by injecting
an “antisense oligo” (a special gene) prevents analgesic and other effects of cannabinaid drugs. This
pr0ved that there must be receptots for cannabinoid drugs to work. We found that some cannabinoid
drugs act'on CBI receptors: 1) THC can stmm]ate but also block the mouse brain CBI Jeceptor; 2}
" AM630 can block CBI receptors in mouse and guinea pig brains, but can stlmu]ate CBl Ieceptors n
guinea pig intestines; 3) SR141716A can block mouse and human CBI receptors, but also can inhibit the
binding of the CBI receptor to its “messenger protein” {(GTPyS).in the brain; and.4) CP55 940 is the

most eEfectwe druo for binding CB1 brain receptors to the messenger protein. Mouse, gumea pig and -

human CBl teceptors are virtually ldentlcal and our fmdmgs of opposmg effects are important for further
research : O - - .
[

Pubhcatlons R A B : ) _

Edsall SA, Knapp R} Vanderah T\V Roeske \NR% Consroe P, Yamamura HIL Anttsense oligo-
deoxynuc}eotlde treatinent to the brain eannabmmd receptor lnhlblts antmocweptlon Neuro Report 7:
$593- 596; 1996. : e - S - o
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Burkcy TH Quock RM, Consroc P, Roeske WR, Yamamura HI Delta- 9-THC Is a partial agomst of
ca\nnabmmd receptors m mouse bram Fur ] Pharmacol 323 3-4, 1997 .

!

Dominick D_cLuca, Ph.D. : - ‘ ~University of Arizona

Award Amount FY 1997: §50,000 -

Organ Culture Approaches for Transplantatlon of Human Stem Cells

R

During the first year of this project, we havc determined the best means to purify the progenitors of T-
cells that must be replaced in transplants of patients undergoing intensive chemotherapy for smoking-
~ induced lung cancer. Currently, bone marrow transplantation is the only effective therapy for these
patients, but the low frequency of successful * ‘takes” for these procedures and the limited amount of
donor material are major difficulties in treatment. We have also found that treatment of the tissues with

_“chemokines” that regulate the migration of T progenitor cells-can affect the development of T-cells -
~(thymus derived cells that are respons1ble for cellular 1mmun1ty) in our system. Manipulation of

‘progenitor cell migration offers a means of rapidly increasing the development of T-cells that must be
achieved if transplant recipients are to have their immune systems restored after high dose chemotherapy:
We have also begun gene therapy studies with the aim of providing a means of inserting genesinto the

progenitor cells that wﬂl aid in rapid growth of these cells in transplant recipients. The development of-

a reliable means of mscrtmg these genes will greatly aid in rapid reconstitution of T- cell responses in
transplant patients. Finally, we have found that nicotine treatment of developing T-cells in organ culture
can increase the product;on of T-cells at low doses and decrease their production at low doses. This result
suggcsts that the immune syskcm of smokers after transplantation may be compromlscd It also suggests
that since the majority of T-célls in normal individuals are made during fetal and carly neonatal hfe
smokmc by mothers puts their unborn children at risk ff‘zr poor immune response c%pamty

' ]acquel}_{n Gervay, Ph.D. . . - * University of Arizona

S Award Amount FY 1997: $29,212
Th_c Synthesis of ‘C-glyc‘;oside ‘Sulfones as Potential Cancer Theralicﬁ{ics '
The goals of our research program are to prepare compounds that will inhibit the incorporation of certain
carbohydrate moieties onto the surface of lung cancer cells. These carbohydrates play an important role
in tumor metastasis. If oné can block their incorporation onto the cell surface, then the spread of lung

cancer may be stopped or slowed. The inhibitors are designed to look very much like the natural .

carbohydrates except that they have carbon and stlfur atoms where the natural carbohydrates have

oxygen and phosphorous atoms, respectively. We have classified the inhibitors as C- glvcomde sulfones.

During thc past year, we have prepared a simplified form of the target molecule using new. chemical

reactions developed in our laboratory. These reactions allow the incorporation of both carbon and sulfur

in a highly efficient manner. Thi§ reseatch is continuing toward the prcparatlon of fully functionalized
inhibitors. : >

It
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+ rate of HPV persxstence among smokers and non-smokers.

- o - ) / =
= P — Lo ; - ) :
- b - B - -
- Lomie e . ot ‘ ) . o .
Anna R-Giuliano, Ph.D. P TS _ University of Arizona

o . S o o i T Award Amount FY 1997: $125,562 -

—

i Effects of Smong on Persistent HPV Infectlon Among Reproduct;ve Age Women

In'the last- fiseal year, our first year of operations we desagned and finalized all study p'focedures This,
includes the clevelopment of an operations manual complete with eligibility forms, consent- forms,
~ quéstionnaires, interview and clinical procedures protocols, participant invitations, and letters of
* notification. We have successfully recruited and interviewed 431 participants into the baseline phase of
this study, and have recruited and interviewed 98 participants in the follow-up phase of this study.
Overall, 35 % of screened women are current smokers and 30 % are positive for initermediate and high risk
~type human paplllomawrus (HPV) infection. Both rates are higher than anticipated at the start of the
study. As we interview more participants in the coming fiscal year, we will be able to start estimating the
b
B o ) - . ‘l ) . ) o ' ) -
- Arthur F. Gmitro, Ph.D. - -~ University of Arizona
- ' ‘Amount FY 1997: $50,000
AF iber-thieﬁConfocal Micrésc’o_pe for In Vivo Imagiﬁg A

Ty ’ _ : .

I {

\-\

“This research pro]ect is aimed at the development and demonstration of a new type of instrument for in
vivo microscopic examination of diseased-tissues. The instrument combines the basic elements of a laser-
scanning confocal micrescope with a fiber-optic nnagebundle to allow the unique depth discrimination”
capability of confocal microscopy at remote locations inside the human body. The primary application
of the instrument is as a tool for use in the dxagnosw of lung cancer and other pre-cancerous conditions
‘of the bronchial airivays. Significant progress has been made on the construction of the instrument and

" ‘onthe evaluation of chemical agents to stain hvmg tissues for better visualization of dlsease "Fhe major

challenge of instrament development is making a miniature catheter with the necessary imaging optics
and focusing mechanism. A des:gn for such a catheter has been comp]eted and prototypes are being
“evaluated. \ e T e {
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T. Philip Malan, Je, PR D, MD.” . . - " University of Arizona
T LT T e Award Amount FY 1997: $46,609

N : -
~ . L

N

oo Role of c-f‘os in the_Regulation of Ne‘uropathic Pai_n S

Our research focuses on a mechanism which may regulate neuropathic pain (pain caused by injury to
nerves or disease of nerves). We are testing the hypotheses that 1) neuropathic pam increases production
of the regulatory protein Fos by turning on the c-fos gene and 2) production of Fos protein turns on other

genes which make substances which decrease pain intensity. To date, we have concentrated on the effect -

of blocking Fos production on the intensity of neuropathm pain. Blocking Fos production gives an
indication of the function of Fos in pain regulation. In preliminary studies, we have shown that our
method for blocking Fos production is effective and specific. We have examined the effect of blocking
Fos production’ in anifmals without neuropathic injury. Finally, wé have shown’that blocking Fos. -
production has little effect on pain intensity in animals with neuropathic pain. We are currentlv building

upon these findings. o ))

. ! _ - £ — - \ o

Ana l\f\I Pajor, Ph.D. o - o o Univérsity of Arizona
u L B IR Agfqrd Amount FY 1997: §33 359

Clonihg and Expréssion of Renal Na[Nucleoside Cotransporter

- ]
vy

'The focus oE our résearch is the way-in Wthh nudeomde—based cancer drugs enter target cells. The: drugs
are not-effective unless they enter the.cells and the drugs cross the cell membranes on specific proteins

called transporters. We believe that cancer therapy can be improved by designing drugs that are best
carried by these transporters. In order to do this, we plan to study the properties of one of the nucleoside
transporters using the techmques of molecular biology. After one vear of fundmg we have achieved the
first goal of our project: to clorie and sequence the ¢cDNA coding for the pig renal Na/nucleoside
cotransporter. This cloned transporter is called pLCNTl and it is found in the kidney and intestine. 'This
~ transporter carries le'llTllCllIle nucleosides such as uridine and thymidine, and interacts with pyrimidine-
based drugs including fluoro-uridine,-fluoro- deoxyundme and iodo-uridine. In addition, we have found
that the drug gemmtabme which is used to treat lung cancer, is,a potential substrate of this traHSporter

I3 R L. S i

- .
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"\ Yeh-ShanPeng,PhD. -~ <

University of Arizona

— oL B AwardAmountFY1997: $50,000

S et

Effeet of Increased Fruit and Vegetable Intake on Plasma Carotenoui Levels !

" and Oxidative DNA Damage in Smokers . AN

T

- We have recru;ted 14 smokers (35 to 65 years old) for the first cycle of the intervention study They were
 selected because theyihad low intakes of fruits and vegetables (2-3 servmgs/dav) as estimated for the
Food- Frequency Questionnaire. After a I-month perlod of baseline data collection, they were divided-
into control {n=7) and intetvention groups (n=7). The stbjects in the intervention group were provided

with 35 servings of fruits, vegetables and juices weekly. Most were able to increase and maintain their
intake of fruits and vegetables from the first-month. The plasma concentration of lutein, cryptoxanthm
a-carotene and B-carotene (especially the two carotenes) in the intervention grotp were increased when
compared to the control and baseline level. This finding suggests that most smokers are able to increase
plasma concentrations of carotenoid, poteritial cancer preventive agents; by increasing fruit and vegetable
intake. More subjects will be recrmted to conﬁrm this finding i years 2 and 3. -

=

) ° e . -
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William A. Beme_rs, PhD. ] : [ Umversxty of Anzona
o o N C : i N Award AmountFY 1997: $84,147

P - -
)

.- -~ Design of Nons’c‘ross,,Resietaqt Agents for Lung Cancer’

. The goal of this pro]ect s to d;scover new eompounds that are effechve agamst resistant lung cancers

To accomphsh this goal, we have proposed to synthesize an initial set of 14 compounds and test them
agamst‘ the Lewis lung tumor in_mice. Active compounds will be tested further against.a human lutig
tumor in mice with deficient immune systeins and then a data base will be created for use in the design
of future compounds with improved activity. To date, eight of the fourteen target compounds have been
smthesmed on a scale adequate for complete testing. Testmg results have been obtained for six
_ compounds in the Lewis lung tumor-assay, and two of these compounds have definite effectiveness. The
results have been entered into the data base, together with the physmal and chemlcal propertles of the
compounds ;- . . - - ' .

R :
. wL eN 8 - ~
2 EUER Y

Tlie results obtamed thus far demonstrate that the study is feasible and that it should be possrble to
accomplish all of the goals in synthesis and testing. Furthermore, the two active compounds in mice are

/

encouraging for future testing, especially because they. have already shown activity in cell cultures against

the human lung cancer cells to be used in the immunodeficient mice. The latter type of assay tends to

show good correlations with actmty agamst cancers in human patlents {o
; . - !
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" Donato Romégnolp, Ph.D. ' e Univer{sfity of Arizona .
' C oo o0 Award Amount FY 1997: $49,500
. 7’)" . “ - S T - . . . )
b -+ 'Influences of Tobacco Derivatives on Regulation of Expression of the -

Bireast and Ovarian Cancer Sixscepti:bility Gene BRCA-1

The state of Arizona ranks 1 6% in the United States’in deaths (5,700 in 1990) attributable to smoking.
Estimated years of potential life lost approach 67,000 years and the state medical care expenditure related
to smoking is about $52,000/death. Tobacco smioking may be a risk factor in the etiology of breast and

ovarian cancer. Cigarette smoking and other tobacco derivatives may expose women of reproductive age

to carcinogenic substances and increase the risk of developing malignancies. We investigated whether
" tobacco derivatives influence the expression of BRCA-1, a tumor suppressor gene. Our investigations
using breast and ovarian cancer cells provide preliminary evidence that acute exposure to benzo[a]pyrene,
a polyaromatic carbon present in tobacco smoke, may alter the normal expression of BRCA-1."The

tra—n(_slational significamfe of these findings,is that tobacco smoking may be a risk factor that predisposes

women to the onset of breast and ovarian cancer. = . |

SethrD. Rose, Ph.D. " Arizona State University

. ) . B
Chemotherapy by Contravention of Oncogenesis in Smoking-induced Lung Cancer
_Approximately one-third of lung cancers result frofn the aétion of a faulty protein. To-obstruct this
" protein’s detrimental effect, we have devised and synthesized new chemical compounds and evaliated
them for anticancer activity. Nine compounds were tested at the National Cancer Institute against lung
cancer cells grown in culture. Of these, two showed suflicient activity to encourage the development of
close analogues that might have higher activity. Three were more weakly active, which suggested some

chemical features to incorporate into new analogues, and four were almost inactive, thereby identifying

-

noncritical molecular features. An additional eight new compounds were prepared for evaluation in a
T .o . C. i . ‘ A N .
biochemical test of obstruction of the protein as'a guide to whether tests against cancer cells grown in

culture are warranted. These studies may lead to the developrient of effective anticancer agents for'the
benefit of Arizona Tesidents. - ‘

[

Award Amount FY 1997: $47,882
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‘Raymond Taetle, M.D. ‘ UHIVSISH‘Y of Arizona

. /__ .

Transoemc I\/Iodels for Leukemla and \/Iyelodysplasm (Preleukemla) L
The goal of thrs project is to determme the role of a gene, called EVI- l in tobacco- mduced hematolog;c
malignancies, acute rnve]ogenous leukemia and mvelodysplastlc syndromes. We wilt construct artificial
gene- expressed transgenic mice. An artificial gene wa created and successfully injected into mouse eggs.
Although mice gave birth to pups in which the gene was detected, none expressed the artificial EVI-1.

Detectmg the EVI-1 protein expressed by the artificial gene and dlstmgu:shmg it from the native mouse

gene was difficult. A new artificial gene has been created which is coupled to a reporter molecule. This
. 'reporter (green ﬂuorescence protein) causes the prof¥in e‘cpressed from the artificial gene to glow green

and allows us to detect EVI-1 protein in cells. This construct is being tested in human and mouse cells.
Using this artificial gene, it will be possible to detect EVI-1 in cells by e‘cammmg the fluorescing protein. -
Although delays encountered were significant, current study designs-are more powerful than those =

~ orignally proposed. If present approaches are not successful, we will create new genes with more specific
" stimulating elements and obtain transgenic mice from other investigators.. : ¢
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CARDIOVASCULAR CEREBRO\’ASCULAR AND PERIPHERAL VASCULAR
B, =y ‘DISEASES AND DISORDERS..

~

-Am; L. Baldwin, Ph.D. oo _— Umve)mty of Anzona
' L E Co o Award AmountFY1997 $48 861

o . :
What Cellular Mechanisms are Responsible for Histathine-lnd_u{:ed
- Alterations in Microvascular Permeability - -

Our overall goai is to determine the mechanisms by which inflammatory agents, such as those produced
by smoking, damage.the lining of blood véssels (endothelium) and cause subsequent leakage of
snolecules, such as proteins, from the circulation. In this study, histamine an inflammatory agent, is
applied to a network of small blood vessels in the rat mesentery a thin sheet of tissuie that holds the
Intestine together. The degree of leakage of albumin, the condition of the cytoskeleton or “scaffolding”

of the endothelial cells, and the presence of junctlonal proteins holding the cells together (cadherin 5,

or C5) is determined. This year, we have demonstrated that an inflamimatory agent cause focal leaks in
the small veins, and these leaks are accompanied by local disruption of the eytoskeleton and/or C5. We
have also developed techniques to determine the role that white blood cells play in forming the leaks.

Such leakage is thought to contribute to atherogenesis, or hardening of the arteries. In Arizona, 25% of

. the populatlon smokes, and in 1991, card:ovascular disease was responsible for 38% of total deaths.

i

Publications:

- \ . _ , . . \‘i ' ' : '\':.: - ) } . -

' Abstracts

F

Al-Naemi H, Thurston G, Bald\wn AL. Changes in venular permeabﬂatv due to L—\'MMA and hlstamme
treatments Microcirculation 4(1): No 179 150; 1997 -

Wong R, Heimark RL, Baldwin AL Charactenzatlon of cytokine-induced microvascular leaks i the rat

mesentenc wmdow Mlcrocnculahon 4(1): No. 177, 150; 1997 )
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L "= The Effects of Smokmg and Oral Coniracephve Use on

A g t\' N\ - - 2! .
- Cheryl A. Dyer, Ph.D. - . g

- -thmk that thei mcrease in endogenous Valium

Mary C. Dayis, PRD. | ' _‘ /- . Arizona Stite University

o S o T AwaszmountFYIQQ?’ 843 264

- - . ; . - -

|

..+ Physiological Stress Responses in Young W’omen

This study ekplored the possibility that the combination of smokmg mth oral contraceptive (OC) use

“may increase women'’s risk of heart disease, at least partly, by magnifying their phvsmlogmal responses to &
~ smoking and stress. Toward this end, physmioglca} measures were obtained from 52 female smokers and
nonstiokers, some of whom used OCs, while they rested and then while thev performed several
challenging tasks. Just prior to the tasks, half of the smokers smoked a smgle cigarette. Comparisons *

among groups showed that smokers who also used OCs had larger increases in blood pressure during both

-

smoking a cigarette and stress than did smokers who did not use OCs. Women who smoked a cigarette

just prior to stress also showed larger.increases in cholesterol during stress than did women who did not.

smoke. All women showed increases, dunng stress, in fibrinogen, an important blood clotting factor that

- research suggests may increase the risk of heart disease. Roughly 25% of women in Arizona smol\e and
_ many of them are likely to use OCs and to smoke more when undeér stress. The current fmdmgs suggest

that the natural physiological changes that occur in respouse tostress are exaggerated in wonlen smokers

‘who also use OCs, partlcurlarlv if they are smoking and experiencing stress simultaneously. Thls may be
‘one means whereby they experience an | increased risk of heart disease. ~ . -

‘_; ‘ ; / R ) et

G o LT - T

L e Award Amoint FY 1997:/$46,863
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The Effect of Nicotine 611 OVafian Steroid Hormone Producfion
- N (-

Our research is to un&erstand how mcotme due to smokmg, alters the type of steroids ‘ade bv the ovary.

One particular ovarian steroid, allopregnanalone, is active in the brain, acting like Valium™ to calm and -

relieve anxiety. Our data indicates that nicotine stimulates ovarian productlon of allopregnanclone-We
™ may contribute to the addictiveness of smoking, making -
it more difficult for women who smoke to quit: Our next goal is to determine if thé effect of nicotine on
allopregnanolone occurs in the whole animal and analyze the efféct Qf nicotine withdrawal on behaviors,

such as anxiety and poor coping responses to stress. Womeén quit with greater difficulty or are treated
with less successful methods than meri. With mcreased understandmg of the pharmau:olocnr of smoking

" thatis umque to women’s physmlogv, we can prowde more appropriate programs and/or treatments to.

help more women be’ successful at qulttmg e

" Northern Arizona University -
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Irwin L. Flink, Ph.D. Tl - ' -Unive_rsitybf Arizona
~T . RN o = Award Amount FY 1997: $39,507
£ ST — 4 - ? V { 1 ’ B
Cardlac Cell- cycle Progressmn and Termmal leferentiahon

" 1
. T s ¥

The retinoblastoma protein (pRb) famﬂv members plO? pr and p130 aie regulators of ce]iular
proliferation, differentiation, and cell cycle exit and entry, respectively. The active, under-phosphorylated

form of these proteins, targets the E2F family of transcriptional factors, which play a critical role in the -

control of genes associated with DNA synthesis (S-phase). The interaction of pRb famyily members with
 E2F, and the cyclin- dependent kinases {cdks) and kinase inhibitors {cdk;s) responsﬂ)le for modulating
“the phosphorvlatlon of pRb, were examined during the fetal (day 17) to neoriatal (day 2) developmental

transition. Electromobility shift analyses demonstrated that E2F was complexed with p107 in proliferating

! fetal cardiomyocytes, whereas in neonatal cells E2F was assbciated with pRb and p130. The interaction "

of E2F with underphosphorylated pRb correlated-with the decreased protem 1 levels of cyclins D,, D, and
'E and cdks 2/and 4. The transcripts for evchns A and E, and cdk4 also were diminished.. Cdk assays
showed reduced activities of cdks 2, 4 and 6 cdc2 in neonatal heart cells. RNA, blot analysis and
immunodepletion studies indicated that p2] was strongly induced in day 2 neonate and progressively
upregulated into the adult stage. Although mRNA levels of the cdk;, p27 were unchanged, its inhibitory

activity also was increased. Thus, cardiomyocytes retain the capacity to proliferate until the neonatal .

-penod ‘when edk, activity is induced. Unlike skeletal muscle, edk; activity is uncoupled from myogenesis
,;durmg cardtomyocyte dévelopment. An understanding of the regulatlon of cell-cycle proteins wﬂi be
useful in the replacement of damaged eardiomyoeytes by surroundlng muscle cells.
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]p/s;:apﬁ I-i(}:ise_;man, PhD . . _’ o Yoo S o ~ St ]oseph s Hospltal
- o f : ’ o . o Award Amount FY 1997: $46 115
o Chmcal Utlht) of ngh Perforrnance Gradwnt S T

- o

QOur research examines the ablhtv of a new medlcal test, Magnetlc Resonance Angtographv (\/IRA) to-

detect narrowing of the carotid arteries in the neckNarrowing of these arteries is made worse by, among
other things, cigarette smoking, increasing the risk of-devastating stroke. New developrents and’

improvements in MRA make it possible to accurately depict these arteries without risk to the patient. The -

standard method for measuring narrowing, x-ray angiography, is itself associated with.a risk of stroke.

Alfter obtaining studies_of patients who volunteer for MRA and wha have already undergone x-ray
.angiography; we will be able to cornpare the two méthods in order to decide whether MRA cani replace *
. the standard method. During the first year, we enrolled 44 out of our goal of 100 patients for this
“comparison. During the second year, we plan to cmolraddltlonal pattents and perform the comparison

studies! S o o~

y . R - . B - R ’ . ™
Publications: o B : N -

Heiserman }E The imﬁging eValuaffon of c'arotié arteriésderosis. Applied 'Radioloay,Z.-S:KJd‘{rO; 1996.

J —

' He;serman JE, Keller P] Magnetic resonance anglography In Press, SCleI}hfIC Amer;can -

N

Brarit- Zawadzkl M, Heisérman JE. The roies of MR anglography, CT angzography, and ulfrasound m
‘ vascular unacrmg of the head and neck. In Press AJNR . A .
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~ . GENETIC MARKERS FOR SUSGEPTIBILITY TO TOBACCO RELATED DISEASES

L

Duane Sherﬁﬂ, Ph.D. { s S 'J/_ I Unlverszty of Arizona ‘
B o T 7 , o Award Amount FY 1997: $46 412 E

e

“Assessment of Genetic Markers Associated W ith Deve}opment of
Chromc Obstructive Airway Disease ' - =

— -

- In the United States chronic obstmctive pulmonary disease (COPD) which includes chronic bronch}hs
* and emphysema, acéounts for 5% of office visits to physicians and 13% of hospztahzatlons Cigarette

smokmg is important in the development of COPD, yet only 15-20% of simokers develop clinical disease. .
- In the initial phase of this study, we have addressed the issue of whether susceptibility toward developing -
_COPD, rélated to smoking tobacco, is an inherited trait. We used pulmonary function measures of forced
expired volume in one'second (FEV,) as markers for susceptibility to COPD, since patients with COPD
generally have reduced levels of FEV,. Using FEV, data from 2613 subjects, representing 746 Tucson
families, we performed genetics analyses to determlne if low levels of FEV, follow patterns consistent with
* Mendelian inheritance, The results indicate that the FEV; data do not conform to a model which assumies
a Mendelian gene. Instead the analyses suggest that the level of FEV,'is most likely determmed by
environmental factors and/er related to multiple genes (termed po]ygemc)
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Mdlecuiar Basis for Nicotine Depe_udence =

Add1ct10n to nicotine is thought to drive the habitual use of tobaceo products potentially contributing
to a variety'of illnesses. The biological targets of nicotine’s actions are cornplex molecules called nicotinic
“acetvicholifie teceptors (nAchR), which exist as a largé famlly of subtypes and play eritical roles in
ehemlcai signaling in the brain and body. An improved understanding about how chronic nicotine

~ exposure affects brain and body Eunctlon to drive tobacco use requires an lmproved understanding about

* how-nicotine exposure affects numbers and functzons of its own targets n AchR P
by

It is well known that aeute nicotine exposure stimulates function of nAChR Some of the Work in this
coliaboratwe project shows that chronic nicotine exposure induces increases in numbers of all nACHR

o ) '_(‘, ~ \ e I
™ - P Vo . - ‘ 3 t - c
T L o NICOTINFE, DEPENDENCE -
: N B ST R I ‘
Ronald J Lukas, Ph.D. St, Joseph's Hospltal

7

. "subtypes, but with distinct nicotine dose dependencies and at different rates across nAChR subtypes.

(=

(,

-

Both chemical and electrophysiological measures also show that chronic nicotine exposure induces a
distinctive phase of long-lasting loss of function for all nAChR subtypes but again at different rates and
with distinet mcotme .dose dependencies. This latter finding has potentially high significance. It counters
the common view that tobacco users act as they do’ to intermittently stimulate nAChR. Instead, chronic
nicotine exposure iyould disable ehemieal szgnalmg mediated by nAChR. We suggest that habitual users
of tobacco products, have adapted to nervous systéms with low nAChR 31gnahng, and that withdrawal
fronnueotme might provoke an unpleasant hyper- stlmulation of neuronal actlyity.

. : . g . : S
Pubhcatlous: T ',\ L S R S ‘

- R

Ke | Lukas RJ. Tffects of stermd exposure on hgand bmdang and functional activities of dwerse nicotinic

_( aeetv[cholule receptor subtypes } \Ieurochern 67:1100-1112; 19%96.

' —_ - Lukas RJ. Ke L; Benchenf M, Elsehour CM. Regulation b)r mcotme ot its own. receptors Drug Devel Res

\

38 1)6 148; 1996

- ST R : -,’ L
Lukas R] Eisenhour CM. Interactions between tachykmms and.diverse, human mcotmlc acetv]ehohne
receptor subt\ pes. 1 \Jeurochem Res 21: 1245- 1257; 1996. : :

. . - ‘ \ ‘ (

~,
"

Lukas RJ. “\'euronal meotlmc acetylcholme receptors. Neurosmence Inteihgence Umt fIn Press 1997.
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* AndzeaJ. Yool, Ph.D.

FASR

—~
¥

‘ . - - Umversﬁ; of Arlzona

ST AwardAmountFY1997 $49,952
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Inﬂueﬁc’e of Nicotine on G]ucose-sen\é'itive Neﬁro’ns of the Hypothalarnus §
The hypothalanms is a reglon of the brain that serves important roles in governing behavior and
maintaining body functions. We are mveshgatmg the idea that long-term exposure to nicotine alters the
ability of a subset of neurons within the. hypothalamus to sense sugar (glucose) levels, and thus,
compromises the ability of the brain to.control feeding behavior, leading to obesity and related problems,
The first aim of our research- program has been to identify and characterize the neurons responsible for

sensing the glucose levels, and to understand the mechanisms that enable this sensing process. A glucose- -
" sensitive subset“of neurons has been suggested to exist based on the known functlons of the
-hypothalamus but have not pre\flously been fully xdentlfled or charactenzed -

AT

e —

Our work during the last year has established scveral important advances in our résearch project. We have -
established the techniques for growing hypothalainic neurons (obtained forny postnatal rats) under.
culture conditions. This allows us to observe the development of neurons, apply defined stimuli in.
controlled conditions, and eva]uate the responses using calcium imaging and electrophvsmlogleal .

recording techniques. We have 1dent1f;ed a subpopulation of neurons 'that respond to increases in
external glucose with increases in intracellular calcium and changes in membrane firing patterns. These

" _-responses are physiologically mgmﬁcant and the effects are in accord with what we wouid predict should
‘cause appropriate changes in the level of release of systemic 31gnals form the hypothalamus. Interestingly,

there is more than one pattern of response observed in the cultured neurons, suggesting that different

neurons may contribute to different networks of control. That, in theory, could allow for a more complex '

regulation of feeding behavior: Once the system is defzﬁed we will mvestzgate the consequences of '

exposure to mcotme on the responses of the glucose sensitive neurons.” .
. d L .- L
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. &Iefhﬁram Santosham, M.D, o : L

- o Tobacco Use and Exposure in Children - '

o IR Lo B AwardAmount FY-1997: $90,944

Reduchon in Tobacco Use Among Adoleseents inan
Incentive Based Prenatal Care Prooram - -

f -
The independent unpact of smokmg and adolescent pregnancv continues to plague residents of Arlzona
We have spent the last year studying how the intersection of these two béfaviors contributes to several
s;gmfmant health hazards. Our retrospeetwe evaluation of approximately 2500 hundred adolescents
delivering babies over the > past six years has led to several important observatlons that extend beyond the
‘mere prevalenee of smoking in the population. We are currently in the process of analyzing our data, but
our preliminary conclusions suggest that second hand smoke exposure may play a more important role
in the teen population. In addition, adequate nutrition, anemia and appropriate weight gain arg critical
elements to a healthy teen pregnanev During this past year, we have developed and mmafed the first
intervention phase of this project. In order to better assess the value of our smoking cessatlon program

" for teen mothers, we are also enrolling adult women in'this prospective random;zed trial so we can

determine what the relative benefit is for each group. A “combination of sequent;al surveys, ehmcaf
“outcome measures and urinar§ cotmine levels will enable the evaluation of our program and 1dent1fy
which strategles were the most effective w1th1n each patient group - o

7 : ‘ N ._ s . . ' . : . R . X
o 5 : Ty : . -t S "

_ . ]ohn Hopkms Umvers:ty

Y : ! T — ‘-; - Award Amount FY 1997 $49,530

&\ ‘ ¢ . s
" R "

. N — _ / - i ]
Youth and Chﬂdbeanng Women in The Glla Rwer-\flarleopa Indian Community: Assessment of -

T L ; i

Data-collection has been completed for this study Al fesearch objectives have been addressed. An
interim report has been presented to the Gila River- Mancopa Indian Community. Currently, no results
have been submitted for publication. A final report containing cornplete results will be subrhitted to the
Commission and the Commumty within 45 days. Survey results indicate that sinoking is prevalent among
teens and young women in this Commumty Data looking at the effects on-the health of young children
sare currently being analyzed. Foctis groups suggested that although a problem, sioking is not the highest
pnonty problem in the Community; a smokmg prevention program could be useful if young children were
targeted. Results from this study will be instruméntal in formulatmg effechve prevention efforts to
~ decreasé tobacco and other drig use in the commuynity, and may be useful to smnlar communities in

: Anzona in their efforts to formulate smn]ar preventlon programs Ci ", -
- SR . i - :
~ - - { - !
- . . - . AN
LT . b
N L o ‘ o \ 5 ¢ -
- N 3 ' T .
‘;' e f L‘. ,_L‘-f ,
- ” o o | ™~ l- R L i
- - B
-~ - . : o ‘ ‘ADCRC ANNUAL REPORT FORFY 1997 35—
~_ A oo ™~
Id K L ‘ - \ 7?_'-’ ! \ - .
r ¢ Lo ~ . A ) - — N E
s oL P T N

J
i

SN -

" LT .’ . / : ] -
1 _ t Fa ~ '~ — = .
L i;_l .= l = - .
o . PREVEVTIO\I AND CESSATIO\' OF TOBACCO USE
. Hugh S. Mi]ler, M.D. ¢ to ‘ . - i ‘ Umvemty of Arizona



.

\ . :

] . ! ..‘*) . - . 5 e - K ' . ' . " ) ( ‘ - .
oL, T g RESPIRATORY DISEASES
. 7 N Y h ' . ’ ] ,u: '7‘: L — . )
Dean E. Carter, Ph.D. o A ‘ ', University of Arizona
- / T J Award Amount FY 1997: $138,340

Synergxsrn Between Smokmg and Arsemc Exposure in Lung Injury

The overall goal of this research is to compare the relatwe risk of lung mjury foﬂowmg inhalation of
tobacco smoke and arsenic. This is important to Arizonans because arsenic’is a major’emission from

. copper smelters and coal-fired power plants and this may be an additional risk to smokers. During the first

 year, we haye collected data from unexposed animals that have been exposed to smoke only or to smoke
and -arsenic. Our data mdicate that the combined exposure to arsenic and smoke causes more lung .
toxicity than smoke exposure alone. We have found that combinéd smoke and arsenic exposure causes

- decreases in the ability of the lung to protect itself from injury with concofnitant méreases in indicators

of DNA damage. Usmg this data, we hope to develop. mdlcators that will identify Arizonans at risk for

Iung mjury from these combmed _exposures. B, _ -
. - /' - .
. .
R A § . _ R . .
Thomas P. Davis, Ph.D. ' R - o - Umvemty of Anzona

e I R S AwardAmountFY1997 $45 884

N

- SR Determlnatlon of the Role of Neutral Endopeptidase )
in the Devebpment of Small Cell Lung Cdncer -

_ Al i -

* Small cell lung cancer (SCLC) is a serious health problem in Arizona. No satlsfactory treatment for this
diséase exists, emphasizing the need for basic research into the causes of the disease. A hallmark of SCLC
is the expression of autocrine (self-stimulating} growth factors (AGFs). Several gene products regulate
the level and activity of AGFs: Among these is a gene known as prohorinone convertase 1 (PC1), whieh
cleaves growth factors from an inactive to an active form. We discovered that PC1 is expressed in SCLCs,

-

. while it is not expressed in normal lung cells. We have also discovered that PC1 is expressed in SCLCs

that are inhibited by treatment with an ariti-cancer drug, but not in cells which are unaffected by
treatinent with the drug These results suggest that PC1 plays a major role in the development of SCLC ~
and may be useful target for the treatment of SCLC _ ) -
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. Richard L. Friedman, Ph.D. : o S § “University of Aruona
. : " - Award Amount FY 1997: $50, 000 ~
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R Identlflcatzon and Chafracterization of M. Tuberculosis Genes Iovolved -
“in Sugvival within Macrophages L '

N _ , :

(

Tuberculosm is probably the most important mfeetious disease of -humans. The W orid Health
Organization estimates that one third of the world’s population is infected with the tubercle bacillss, that ~
ten million new cases of tuberculosis occur annually, and that over three mitlion people die of tuberculosrs
every year. For citizens of the state of Ar;zona tuberculosis is a serious and rapidly 1 mcreasmg “health .

problem o o - —

" The goal of this research 1s to 1dent1fv and eharactenze the genes possessed b) the tubercle bacillus
(Mycobacterium tuberculosis) that enable it to enter and survive in phagocytic cells (macrophages). Using
this system, we have begun to screen an avpulent strain of mycobacterium (Mycobacterium smegmaizs)
containing genetic material form virulent M. tuberculosis. A new tlssue culture assay was developed which
utilizes a human macrophage like eell line (U-937). These cells 1 more readily intertalize the microbe but
kill M. smegmatis at a slower rate than the previously used cell line (J774A.1). Thus, this system should
be better suited for the detection of recombinant clones which survive in the assay. In this manner, it is
hoped that bacterial genes 111volved i the productlon of human dlsease w:l} be ldentzfied and
charactenzed - ¢ : o -

- L T X . -
o L

Informatton about the genet:c basis of the dlsease producmg process in tube(culoszs will help devise more = . -

' effective drug and vaccine therapies for the prevention a\pd cure of the disease. This will,'in turn, reduice-
the extra risks that smoking citizens of the state of Arizona face when they encounter the agent of
tuberculeosis in thelr daﬂy hzres : ’

LR

Michael _P.'Habib_, M.D. - ' - o ‘ University 'of Arizona
o ‘ e T : ‘. Award Amount FY 1997: $38, 052

N o S,
\__‘ A o (:_ —

The Effec’r of Mzcronutnent Ant10x1dants on Exhaled Ethane in C:garette Smokexs :

IR

Onht 15 20% of mgarette smokers develop significant hmg disease! Antzondant mgestmn may détermine
disease stisceptibility. Fthane is released in breath during free radical injury. Our previous work indicates

antioxidants (vitamin E, C and B-carotene) reducé ethane. The more ethane is reduced, the better _ -

- preserved is lung fungtion. Questions: Can vitamin E alone reduce ethane in smokers? Does this ethane’
reduction’ predlct smokers at risk for lung disease? We gave vitamin E to 30 smokers for three weeks”
Results: Vitamin E reduced ethane, but not 31gn1f1cantly Howéver, more reduction in ethane was,
associated with poorer lung functlon supporting previous work. These results were not statlstlcallv
significant. Conclusion: Vitamm E alone fails to explain completely changes found in our initial studies ,
but the changes seen were in thesame direction. We will study vitamin C/B-carotene alone to determme :

their influgnice on exhaled ethaneds a potential marker of suscept:ble smokers.
oy 3 . oo [ e A -
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_j'ohn A f\chc;pald:‘Ph.D,., NID -7 o L Mayo Cljfiic, Scottsdale
‘ Coc T~ Awdid Amount FY 1997: $50,000
. . - ) )

- N ‘
Molecular Genetic Analysis of Fibronéctin Binding Integrins ~- ’
- . )

association is so important that cells losmg their connections actually die. This mechanism prevents
normal cells from becoming cancerous, growing without control and metastasizing or spreading to distant
sites: This association must.also be repaired when tissue iftjury or wounding oceurs, e.g., in a healing cut.

We are studying the role of molecules called * “integrins,” that help cells recognize and attach to the

matrix. We have created artificial genes that program cells in mice to express altered formis of mtegrms

on their surface. The altered integrins can cither interfere with thefnormai integrins, or act as “super |
_ mtegnns nmmckmg changes in integtin function thought to be important in cell regulation. Our hope
* is that by understanding integrin function in lwmg mice, we can'leamn more about thelr roles in humans.

- — ~ L — . . - —

John A Vi\’Ichl)naId, Ph.D., M.D. ’(.VVu)f < 7 ~ Mayo Clinic, Scottsdale
: o0 v - Award Amount FY 1997: $50,000
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Roles of Integnns in Flbronectm Matnx Assembly

i
N Iy i

Our goal is to understand how living cells create and respond to thelr surrounding, non—lwmg
“environnients within the body. Cells are surrounded by a complex mixture of molecules called “matrix.”
“This close assoczahon is s0 1mportant that losing the connection with the matrix actually leads to cell

death. This is likely one mechanism by which normal cells are prevented from becommg Cancerous.
Changes in this matrix are also common in respiratory diseases associated with smokmg We are studying

‘therole of molecules on the surface of the cell, called “integrins,” that help organize the matrix, and
provide a mechanism to recognize and remove cells that might form cancers. Molecular and cellular

experiments are bemg performed to increase our understandmg of exactly how mtegrms accomphsh this.

* Dr. McDonald trook'overas Principal Investigator for Dr: Wu on thls project. -
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All cells {except blood' cells) live w1th1n or on a complex mixture of molecules called “matrix. Th1s '
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Passwe Smoke Exposure, Immunologic Functmn and -
Lower Respiratory Tract Ilness In Infancy g

—_ - ~

Lower respiratory tract illnesses (LRIs) such as bronchlohtks bronchitis and ¢ pneumoma are Iajor causes..
of infant illnéss and hosp;tahzahon In Arizona, over 20,000 mfants have LRIs annually, “hundreds of

whiontare hospitalized. - L

Thls project is designed to mvestigate the role of passive : smoke exposure, infant Eeedmg practices, and

infant ‘immunologic responses in relation to the'occurrence of LRIs in a cohort of infants. Specifically,

we are ivestigating whether passive smoke exposure alters the immune system response of infants in a
fashion that increases their risk of. deveiopmg LRIs. To this end, we have enrolled almost-80 infants and

collected blood and LRI specimens for the majority of subjects. Continued cnrollment and :

characterization of these subjects wﬂrpermxt idenfification of preventable risk factors for this common
type of illness,which could have a major Impact on the health of infants and on health care costs in
Atizona, as well as elsewhere. . = g :
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- Chailene A. Mc@ueen,‘)Eh.D., :

REPRODUCTIVE AND DEV]ZLOP\'IE\‘TAL EFFECTS OF TOBACCO USE .

A\TD TOBACCO SMOKE EZ&POSURE

. - { ) /

i : } i

P

_ , _ ' - o _ Umversﬁy of Arizona
L - o Award Amount- FY 1997: $42,936

. : / N
Genetic Variation in N-acetyltransferase and the
;o - Developmental Tox1c1t} of Ammatlc Amines -

-~ o= /’7

An mdmdual’s capaczty to detomﬁ chemicals can affecf the hLehhood of harmful reactlons Durmg

pregnancy, the mother and the fetus contribute to this capamty This project is investigating the

e

developmental toxigity of 4- aminobiphenol (4AB), a component of tobacco smoke. 4AB is made more

* orless harmful in the body by the actions of enzymes called N-acetyltransferases (NAT). Genetic variation’

in NAT results in different abilities to detoxify 4AB. Adults are classified asthaving high or low abilities.

' In Arizona, about 50% of the population has low ability. There isllittle information on NAT activity in the

developing fetus. Studies funded by this project have shown, in a mouse model; that NATs are present
at mid-gestation. Thus, the fetus has enzymes that can alterthe toxicity of 4AB. Future studies will
determine the relationship between NAT actl\utles in the mother and fetus and the developmental

“foxicity. of 4AB. _ - - R - e
‘ ) . _ _ ‘ - - r(. , -~ _ N

. ' Catherine Racowsky, Ph.D. ~ ~ ey : --University of Arizona -
’ x -0 , R Award Amount FY 1997: $48 571°

A Lo

\ ,_Investlgatlon of the Mechamsms Underlying the Deletenous Effect of .
' , Clgarette Smokmg on Human Fert:hty . _ L

During the first year - of this reséarch project, we estabhshed all the clinical and laborator) protocols
necessary to perform the studies as described in our appllcatmn However, we encountered unanticipated

problems with respect to subject recruitment. As a result, we were only able to recruit three subjects for

our study, but only one of these became a participant. Nevertheless, our findings from this one individual,
who was a cigarette smoker, did show a reduction i egg quality as determined by the proportion of eggs‘
with the normal number of chromosomes. Based upon this single subject, the data obtained are consistent’
with the hypothéses proposed in our orlgmal apphcatlon '
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,. o RonaldL Helmark Ph.D. - ) ’ - ‘ o
S o o i AwardAmountFY1997 $30 220 -,

" We have found that both pericytes and endothelial cells are prohferatmg during ahgiogenesm and suspect

Umvers;ty of Arizona

i . —

A

Smokmg and Pencytes Thear Roles in Anglogenesw R

. : - . 4 -

Thls proposal addresses a common cellu]ar mechanism that affects the increased hea]th care cost of -

smokers in the state of Arizona, Given the central role of ceH ¢ell communication of endothelial ceils and

pericvtes in aingtogenesm we beheve\that understanding the molecular basis of cell-cell communication .

may lead to'therapeutic agents capable of preventing lung tamor growth and _enhancing wound healing
in smokers. Angiogenesis is the formation of new blood vessels from existing small blood vessels. The
increased incidence of lung tuinors in smokers cannot oceur without increased angzogenems to provide
a blood supply for the tumor to7 grow. Lung tumors in the absence of angiogenesis can grow to the size

‘of a cubic-millimeter, and it is the induction of angaogenesm that allows for increased growth and, in*

addition, provides new routes for metastasis. Motreover, in wound healing, angiogenesis ls_reqmred for
repair of skin lesions. Thié process of wornd healmg is impaired in smokers, partially.as a result of altering
- angiogenesis.’The studies we are performing are to understand the communication between the two cell,

types, the endothelial cell and the pericyte, in smaltblood vessels. The endothelial cell lines the lumen-

i

_of all blood vessels and the pencvte surrounds the endothehum with cellular processes. -

v 2 - | - f- J ! e i
* Oiir results demonstrate for the first time, new markers for the }denhflcation of pericytes. Pericytes show
similarities to smootfimuscle cells in their location and function ‘but they retain their differentiated
‘markers during pathogepesis in contrast to smooth muscle. The angiogenesis model system we have used

- in these studies, cultures intact blood vessel fragments, which ‘maintain the association™of pericytes and”

endothelial cells in a three-dimensional coﬁagen_gel Other: studtes have shown’ evidenice for soluble”

h
factors irthe dell-cell communication and we have. identified proteins.associated with physical contact.

" that different factors are responsible for the prohferartlon We are in the process of the quantltation of
- prolifération using-neutralizing antibodies to determine the effect on the two cel/],types Mereover, we
have identified cvtoskeletal proteins that are involved in-the pericyté processes that contact the
microvascular endothehum Our current aims aré to quantitite the temporai pattern of proliferation in
Tesponse to differciit angiogénic factofs that are released durmg tumor angiogenesis and wound healing:

We have also found a probe that meIock anglogenems -and we wﬂi determlne the effect on pencytes and

endothehal cells S ' : : - A
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Bertram L. Jacobs, Ph.D. ' o o : ~ - ,-‘Arizona State Umiversity = -
' ! N . -Award Amount FY 1997: $30,000 N
Reguiatxon of Programrned Cell Death in Human Cancer Cells ™ |

: 0 ;
Our work has been involved in characterizing how a variant of vaccinia virus (VV) can induce human
HeLa cancer cells to commit suicidé. Since Hela cells, like most tobacco-induced cancer cells, have
mutations that prevent induction of suicide by standard chemotherapeutic agénts, we think this virus may -
be able to overcome one of the main blocks to ridding the body of cancer. The variant of VV that induces
snicide in cancer cells has been engmeered to remove a gene: the E3L gene. Thus, this gene appears to
prevent VV from’ inducing cancer cells to commit suicide. We have now inserted several well- A\

oharacterlzed mutants of the E3L gene back into VV to determine how this gene functions in preventing

" VV from inducing cancer cells to commit suicide, Our results suggest that it functions by inhibiting the

well-charagterized mterferon system. These results reinforce the role of thls system In fighting cancer.

- N . -
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" ]acobs BL, Landland JO. ‘When two strands are better than one: the mediators and modulators of the

cellular responses to double stranded RNA Vlroiogv 219:339-349; 1996

Kibler KV Shors T, Perkms I\B Zeman CC, BanaszaL MP B:esterfeldt} Langland JO, }acobs BL ’
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group showed good correlation-between the three biopsy sifes.
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Evaluatlon of Novel Blomarl\er for Indlwduais at RlsL for Colon Cancer A
o : . Re51stance to Apopt031s = IR -
) e . . - o - Lo <

The purpose of this studv is to evaluate the feamblhty of using resxstance to bﬁli& salt-induced apoptosis”

as a potential biomarker to identify individual Arizona residents at risk for colon cancer, “Mucosal biopsies
were taken from the lining of the colon of 59 patients during colonoscopy, a procedure used to 1dent1fy
and remove polyps, the precursor lesions to colof1 cancer. It was determined that patients at high risk for
colon cancer (HRCC) could be distmgmshed from those at low risk for colon cancer {LRCC) usmg this
bioassay. The % apoptosis for the HRCC group was 36+ 3.2 (SE.M.) and that for the LRCC group was

© 52+ 2.1 (S.E.M.). Biopsies were also taken from two additional sites within the colon to determine site-

‘té-site variability. The HRCC group showed a “patchiness” in apoptoms mductlon whereas the LRCC_

o " - ~ .
) -

' b :

g N - o . . -

Pubhcat:ons o A

o - 1 e -

' Zheng 7Y, Bemstem H, Bernstem C, Payne CM Martinez ]D ‘Gerner EVV Bﬂe actwatlon of the.

gadd153 premoter and of p53- mdependent apoptosis: relevance to "colon cancer. Cell Death and

" Differentiation 37 407- +14; 1996. T o o . os
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Cancer Pain an& Op101ds Determmatlon of the ngand Bmdmg Domams of the 'ﬂ.
~- : Human Delta Opidid- Receptor Tobacco = R .

oo In Anzona opiates, such as morphme have been used to manage the pam of- tobacco mduced cancers.

The'effects of opioid drugs are mediated through 0p101d receptors such as mu, delta and kappa receptors g

Drugs atting through the delta optmd receptors. produce analgesia with minimal‘side effects, Abasis for

ratlonal drna design Is _the pharmacologtcal characterization of the human delta opioid receptor.
:Molecular biologlcal tools have enabled us to create cell lines expressing the-human opioid receptors, to

‘”modlfy the structure of the receptor and to study its effects on receptor function. The third extracellular

1oop of the human delta opioid receptor determines the sélectivity of drugs actlng at th;s receptor.
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Denise A. Drumm, Ph.D.

Giycemiei Subarachnold Hemorrhage, Neurobehavioral Outcome in Smokers,
o . Passive Smokers and Non-Smokers , .

The goal of this investigation is to -quantify factors contributing to sccondary ischemic injury and
neurobehatvioral outcome following aneurysmal subarachnoid hemorrhage. Glycemia and tobacco
exposure are the primary factors being examined. We hypothesize that these factors are related to poor

* neurcbehavioral outcome even for patients described as having attained good neurological recovery.
- During this recruitment period, 43 research participants met the rigorous selection criterion for this'study,
" representing 86% (43/50) of the'anticipated goal. Initial blood samples, obtained within 48 hours of the
initial hemorrhage, were acquired for 100% of the sample (glycosylated hemoglobin), Urine samples for
urinary nicotine metabolites were also oBtained for 100% of the patient sample well within the specified
“window. Although neurobehavioral assessments continue at specified fol

- participants have corhpleted’ 12-month or 8—10:h'og1rsf of cumulative cognitive assessments. Interim .

analyses have not been completed to avoid examiner bias in the constrfuction of companies for group
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Dictary soluble flber has been shown to tower plasma cholesterol concentrahons and elevated plasma

cholesterol is-associated with increased risk for cardidvascular disease. It is known that soluble fiber lowers

both plasma VLDL and LDL cholesterol concentrations and that both hpoprotems can be potentially

“atherogenic. These studies were undertaken to.determine the mechanisms by which three sources of
soluble fiber, pectm guar gum and psyllium lower plasma cholesterol levels and to assess whether gender

has an effect on the hypocholesterolemic résponse. Guinea pigs weie used as the animal model for these -

“studies;since these animals have plasma lipoprotein profile and responses to dietary fiber similar to
" hurnans. Guinea pigs were fed-a. hypercholesterolemlc diet. From the results, it can be concluded that the

three sources of fiber were equally potent in lowering plasma cholesterol although their, actions are slightly

_different which results in different mechanisms. Gender had a major effect on plasma hpid levels. Female
guinea pigs, respon—ded similarly to males to dietary fiber but_ their plasma cholesterol values were hlgher
than males in control and soluble fiber-treated-animals. These results 1nd1cate that females are more
responsive than males to hyperchofcsterolemm diets. In addition; female guinea pigs had lower

concentrations of hepatic cholesterol than males and some of the mechamsms of secretion and-
catabolism of hpoprotems were different. From these studies, we conclude: that gender had 2 more potent

effect in detepmining plasma lipid levels than dietary soluble fiber. The distinctive effects of the different
_ sources.of soluble fiber are riot so significant wheir compared with the gender effects’This situation has

to be considered when making dietary recommendatlons to ‘tTnen and women who are at-risk Tor
_ cardiovascular dlsease oo - . - O -
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y Femaqdez ML, Vegara ]nnenez M, Conde K, Behr T Abdel-F attah G Regulatlon oE apo B contammg

- hpoprotems by dietary soluble hber in the gumea plg Am JClin Nutr 65: 814-822; 1997 ) f-_‘,‘ .

Shen H HeﬁL Fernandez ML Gender dlfferences on the effects of pectln guar gum and psﬂhum onr

plasma VLDL metabohsm in gumea p}gs FASEB} 11 '886; 1997 L
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F'emandez ML, Verfara Jlmenez M Conde K Behr T Abdel Fattah G. Regulatlon of V LDL (LDL apo

B metabohsm by pectm (PE), guar gum (GG) and psylhum (PSY) in- gumea pigs FASEB J10: :A180; 1996.
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Interactive Three—D;mens;onal Dlsplay for Evaluatzon of Coronary Artery Dlsease
: K¢ - .
Coronary artery disease is the leadmg catise of death in the Umted States. Tobacco eonsumptlon has been
shown to increase even further the chance of coronary artery disease in long-time users, augmenting the
risk for elderly peaple, an important part of the population of the state of Arizona. This project is focused
towards improving the diagnostics of early. detection of coronary artery disease to prowde more
appropnate prompter and more cost- effective patient management ' =

/ .
3

To do so, we haye developed an interactive 3D rendering display of 3D radioisotope myoeardial perfusion
Lmages a usually difficult type of image to display, comprehend and interpret. This interactive display
is based on standard desktop persona} computer technology. This software is now in the final software-
testing phases. Earlier, we showed, using conventional evaluation tcchnlques that there is no mgmficant
différence between film and monitor readmg for nuclear medmme miyocardial i images displayed as a set

of slices. _ l
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- funds to be utlhzejd for projects seekmg new therapies for oombatmg tuberculosm o
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New Anhtubereular Agents Products and Isosteres of\Isomamd and Pyrazmamxde )
- g — < = o
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Eleven (11) additlonal analogs of the standard antltubercular drugs isoniazid (INH) and pyrazmannde

(PZA) were synthesized and evaluated against a standard strain of Mycobacterium tuberculosis in vitro.
The basis for this effort is to design antitubercular drugs- that are effective against strgins of the tubercle

tubereulosis appear to lack the required activation mechanisms for INH and PZA), The emergence of

resistant strains is a major factor contributing to the alarming upturn in reported cases of tiberculosis in
* the state of Arizona, the United States and world wide. In addition, fiftcen (15) boronic acid derivatives, -
~including two (2) 2, 3.1 benzod;azabonnes and eleven (11) 2,4,1-benzodiazaborines were also synthemzed
and evaluated. The selection of boronic acid derivatives as new targets { not part-of-the original proposai) _
was based on literatiire reports of s:gmflcant general antibacterial activity of such compounds particularly

the 2,31 benzod1azabor1nes ) _ ’

benzodiazaborines exhibited antitubercular activity in vitro. Although the antitubercular potencies of the
diazaborines thus far are still significantly less (60- SSOX) than that'of isomazid, the compounds are much
more (4-70}() potent that pyrazinamide, encouragmg fis to attempt to structurally optimize the series.
Compotnds that have exhibited promusing activity irl vitro will be tested in vivo in ‘infected mice and their
toxjcities in mice will be determined, If the results of the in vivotests are promlsmg then patentmg and
commermal deveiopment of sefected compounds w1llfbe con51dered £ - :

R 4 T . _ . .
. {-

: EpIdenuoIomca] studies have established tobacco smoking as a SIgmflcant r1sk factor for tubéreulosis. This’

connection has led to the formation of the Tobacco and Health Committee of the Intematzonal Unzon

None of the additional isoniazid or pyrazmamlde analogs synthemzed durlng the second year of the
_ project exhibited significant antitubercular activity.in vitro. However, one of the'2,3, l-benzodiazabonne
‘compounds {reported earlier in the hterature) exhibited in vitro-activity, and nearlv all the new 2,4,1-

~bacillis that are resistant to INH and Jor PZA. Thé concept is to discover new biochemical mechanisms
to activate our drugs that differ from those that activate INH and PZA. (Resistant strains of M.

!

Against Tuberculosis and Lirig Disease. It is, therefore, indeed fitting and appropnate for tobacco tax - -
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Davis MC Ph D Dlssergatlon Chemzcal Syntheszs of Ratzonally Deszgned Pyrzdme and Pyraﬂne
Derivatives and Boron Compounds for Inhibition of Mycobactenum Tuberculeszs In Vi ztro “University of
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Actrons of Dnodothyroproplomc Acid in Heart Failure:
Pharmacology a_nd Cardrac Brochemrstry

The malor ob;ective of this study is to mveshgate the actions of diiodothyropropionic acid (DITPA)
thyroid hormone analogue, in the treatment of heart failure. Despite advances in the prevention and
- treatment of heart discase, heart failure remains a major public health problem. In fact, it is the only form
of heart disease that seems to be increasing. American Heart Association data suggest that there are 3 to
S new cases per 100 persons. per year with an overall incidence of 10 per 1,000. Development of better
drugs for the management of this condition is essential. Experitnental studies. indicate that DITPA
fmproves the performance of the heart aftet infarction, but the mechanism for this action is largely
unknown. In this multidisciplinary program, investigators in Section I are studying the time that the drug
spends in the body after intravenous or oral administration. Such information is important to determine
correct dosage and dosing intervals. In addition, they plan to dlstmgmsh the effect of DITPA on the
peripheral circulation from the direct actions of DITPA on the heart by studies to be carried out in
isolated cardiac muscle preparations. Investigators in Section 2 are assisting in the analysis of levels of the
drug and its breakdown products in the blood and tissues. Also, they are stydying the actions of DITPA
on mtrace}lular components often depressed in heart failure, and they hope these'studies will determine

"¢ whether these changes can be reversed by treatment with the drug.

-
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Mark A. Nelson, Ph.D.‘ ' R . ' ' [‘: Unit’ersit)f of Arizona-
A T B , ‘Award-AmountFY 1997: $29,361

r unchonal and Clinical Evaluation of the | p-16 Proteir. g
‘in Melanoma and Human Lung Cancers

This project mvolves evaluatmg the Erequency of p-16 gene alteration in human lung cancer and
melanoma specimens and correlation of these dz{ta to clinical variables. We have developed PCR-based
methods for analysis 6f p-16 gene alterations and applied these techniques to archival lung cancer and
melanoma specimens. We have also evaluated staining of the p-16 protein product as a surrogate for

\ determmmg p-16 gene mactlvatron in lung cancer cases. '
* M

, . -
In’ another series of experrments the effects of bicchemical and molecular basis for the antrcancer effects
of dietary selenium against lung and colon cancer are being studied. We have observed that selenium,
in the form 'of selefiomethionine, can induce alterations in intracellular polyamine levels and cause cell
cycle alterations.(i.e., Gl arrest) in HT-29 colon cancer cells and A549 Tung cancer cells. The exact .
mechanisms responsrble for . decréased polyamine level and thé ‘cell cycle arrest induced by
selenomethionine are under investigation. The mvo]vement of p-16 in selenomethionine-induced cell

cycle ohanges is being evaluated:
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- T The Ro]e of Beta-3 Integrm Expressmn m o - ( ,
N G Artenal Smooth \/Iuscle Cell i\/hgration Foﬂowmg In}ury - ¢

The migration of smooth muscle cells (SMCS) the constituent cel]s of the arterial wall; into the lumen

of the artery leading to arterial narrowing, is a vital mechanism i the development of atherosclerosis. It

. has recently been recognized that cell-extracellular matrix interactions, mediated through specialized cell
_surface adhesion receptors, known 4 mtegnns are vital in cell m1grat10n We previously-demonstrated
that blockade of SMC B3 integrin-matrix interactions resulted in rediced SMC. migration. The present

proposal is designed to identify mechanisms responsible for the predommant role of B3 integrins in. SMC
migration. Over the past year, we demonstrated that’ mlcrratmg rat abrtic SMCs expressa 2-3-fold increase
in detectable levéls of B} and B3 integrins on their surfades; compared to stationary SMCs. Further, the

“level of B3 integrin expression in migrating SMCs was greater than Bl, with B3:Bl ratio in migrating

SMCs of 1.46 = 0. 25 versus 0.76-% 0.12 for static SMCs (p<0.01). '\eVe have also demonstrated that
exposufe of SMCs to defmed underlymg extracellular mitrix substrata in vitro.does not alter integrin

expression, _These findings support our working hypothesis that B3 mtegnns ate preferentially expressed (

in mlgTatmc cells, acting as the “sticky feet” needed for forward locomotion. Defining the role of integrins
© _in SMIC migration will open the door for Arizona citizens to new therapies which limit SMC- migration

and therefore, 1nterfere with the development and progresswn of atherosclerosm

o

DR N e s Award Amoint FY 1997: $28,294 -
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] -\Geneﬁcaliy-Modified Endothelial een‘s*in.vascular.Bidogy \

Umversﬂ:y of Anzona '

Damaged blood vessels caused by atheroscier031s and penpheral vascular dlsease are.the major. cause of ~

narrowing of the vessel lumenfrom abnormal smooth muscle cell growth. Smaoth muscle cells are the

.. major compenent of vessels and, the:r growth i3 controlled by the vessel-lining endothelial cells. We have
sucgessfully transferred a gene, “gamima interferon, into endothelial cells. This enables endothelial cells
to produce a protein that 1nh1b1ts smooth’ muscle cell grewth in culture. We have also determined the

mechanism by which gamma interferon inhibits smooth muscle cell growth in culture. Hopefully, the
future use of genetically-modified endothelial cells in vessel- grafts or repaired native vessels wﬂl improve

craft" longewty “and'vessel function in pafients - SO e T o
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- mortality in Arizona. New vessels are also needed for access in patients on dlalysw While darnagedyessels -
© can be repalred and new vessels (grafts} surglcally placed, their function is limited by early clogging and
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Yi Ran Wang, PhD. . | S :
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Apohpoprotem A-I Gene Promoter Functional Change ina Common Point I\’Iutahon

This pI’O}CCt was designed to understand the mechamsms that regulate the produchon of apolipoprotein.
(apo) A-L, thé major component of high density lipoproteins. A common variant within the apo A-I gene
promoter region, found in 10-20% of the population; is created by the single substitution of nucleotide,
the building block of DNA. The activity of apo A-I ‘promoter, was determined with reporter;gene
constructs containing the liver-specific apo A- promoter region, with or without the mutation, fused to
that of a-reporter gene whose product can be easily medsured. A 30% increase in promoter activity was
observed with the reporter gene construct, with the mutation than without, transfectéd into cells of
human hiver cell line. "This increased promoter activity indicates that the mutated apo A-I promoter is -

* capable of inducing an enhanced apo A-I gene express;on and may explain why thrs mutation is associated
~ with elevated plasma.apo A-l. P | _ ;
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-Curblng the Trend of Tobacco Related Cancer Deaths Identlfymg Factors Influencmg Late
: Presentahon of Symptomatlc Hlspamcs :

— . . — v

Hlspamcs in Arizona often postpone vmts to the doctor when symptoms appear leaémg to late detectlon
of treatable smokmg—related and other cancers. Focus groups were used to identify ten issues affecting
Hlspamcs decision to visit the doctor when facing symptoms. Then, these issues were translated into a
questionnaire and administered to 133 Hispanic participants who pre- qualified as having had recent
- symptoms. Path analytic methods revealed a pattern of effects on visits to the doctor. Attitudes about
going to the doctor are troublésome and can be remedied bv the availability of Latino doctors of both-|
* genders who communicate trustworthiness {confianza) and warmth {personalismo). Severity of sy mptoms
.and faith in God both lead to an-expressed desire for a doctor one can trust and the search for a doctor
to trustis positively associated with going to the doctor. With the strength of these contributing factors
assessed, prevention oampaigns may be ‘designed to ‘provide more culturaliy appeahng messages and

)
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o S _ NICOTINE DEPENDENGE

"~ James Bloedel, Ph.D: . e T st ]osepthospxtal

e h!

) G'enetic‘Engineering of Re’ceptors for Nicotlne

Nicotine acetylchioline receptors (nAChR) play 1mportant roies in chermcal signaling throughout the
_ brain and body. nAChR also are targets of nicoting, thought to be the addictive substance in tobacco -

products. An improved understanding of how nicotine affects the brain and body and contributes to

" habitual use of tobacco products requires an improved understandmg about nAChR and their

interactions with mcofme ) o . - T
In this project, wé use powerful genetic engmeermg techniques to introduce nACHR genes into human
cells: Thus, we create cells that can make different forms of nAChR for further study. In the past year,

“we have mastered two ways to create hunian cells that now make the simplest possible form of human

nAChR, a7-nAChR; which is ideally suited for studies to clucidate basic principles of nAChR structure

and function, In other breakthroughs, we now also can control amounts of human a7- nAChR made by
genehcaliy engmeered cells, and we can create mutant forms of those nAChR. Whereas nicotine triggers .

“only a bricf burst of mgnahng by normal a7-nAChR, such signaling lasts much longer when nicotine

intefacts with one type of mutant a7-nAChR .and is triggered at much lower nicotine concentrations.
. Further, some cell types that make mutant a7-nAChR have reduced survival. These fmdmgs suggest the
: p0331b111tv that minor genetic differences may affect properties of nAChR. Differences across individuals
in their nAChR could contribute to individual differences in phenomena, such as sensitivity to nicotine,
susceptibility to habitual use of tobacco products, and susceptlblhty of cells that make nAChR to toxic
or traumatm m;ury : :

\

-

[

Publications: . 7 o . ' AN s

\

- Bencherif M, Elsenhour CM Prince RJ, Lippiello PM Lukas R]. The “calcium antagonist” TBM- 8 [3,4, 5 -

‘trimethoxy benzoic acid 8- (dlethylammo) octyi ester] is a potent, non»competltlve functional antagonist
at dwerse nicotinic acetylcholine receptor subtypes ] Pharm Exper Thera 275: 1-'}18 1426; 1995.
1 -
Kel, Lukas RJ. Effects of steroid éxposure on ligand bindlng and functional activities of dlverse nicotmnic
acetylchohne receptor subtypes } Neurochem 67 1100 1112, 1996

Lukas RI Exsenhour CM: Interactlons between tachykinins and dwerse human mcotamc acetylchohne
receptor subtypes. Neurochem Res 21: 1245- 1257 1996, S

\_,‘

Lukas R], Ke L, Bencherif M, Elsenhour CM Regulatlon by nicotine of its own receptor Drug Devel Res -

- 38: 136-148; 1996

Omk M, Chorem;s 1, Komounan J, Lukas R}, Puchac E. Shmilatity between rat bram nicotinic
‘ -bungarotoxm receptors and stably expressed o-bungarotoxin bmdmg 51tes ] Neurochem 67 145-154;
1996. T . . RN

Lukas R}:"“Neuroﬁal” nicotini¢ acetylcholine receptors. Neq;oscienccfIntélligeﬁgﬁe Unit, In Press, 1997,

}
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_ . “+Edward D. French, Ph. D E { " . - University,of Arizona
a L. N T B Aavard Amount FY 1997:$28,446

“ T R N o o Lo wo !
o . f ‘ R B
- S, N1cotme and Dopamme Reward Systems: - - L
- - - A Umfymg Hypothesm of Dependence Marijuana -.. "

W -

* Nicotine containing products, such as elgarettes have been recogmzed recently as possessmg addxctwe

qualities. Moreover, the use of these substance has been considered a gateway to the abuse of other-

- substarices. Smce considerable basic research has identified the neurotransmltter dopamme as plavmg

. apivotal role in the remforcmg effects of most" drugs of abuse, it seems reasonable to hypothesize that

the addictive effects of nicotine may be produced through nicotine- induced activation of dopamine

neurotransmission in the central nervous system. Moreover, the repeated activation of this pathway may -

~ produce long-lasting neuronal adaptatlons which could further act to augment or diminish the rewarding

effects of other drugs ‘such as 'marijuana, Using electrophvswlogmal and behavioral methods, we have
found that nicotineis a potent stimulator of dopamme neuronal activity within the ventral tegmiental area
of the anesthetized rat. Nicotine also elevates gross motor behavior leading to hyperactivity. Moreover,

the psychoactive 1ngred1ent in marijuana, delta-9- tetrahydrocannabmol stimulates the same dopamine
- neurons. Once daily injections of nicotine to rats will cause an augmented behavioral response to nicotine
- or sensitization” During:thé past funding period, we sought to examine the response of midbramn -

dopamine neurons in the bram slice preparation to_the effects of nicotine, and to ascertain whether the
eIectrophysrologxcai concomitant of the behavioral sensitization is expressed at the single neuronal leve].

3

. \ . ra - e, L

Moreover in those animals in ‘which nicotine treatments evoked 'sensitization to” mcotme we

~ hypothesized that cross-sensitization would develop to the electrophﬂ/smloglcal effects of the psvchoaetwe

bannabum;d deltaf) tetrahydrocannabmo] :

. A : } ] . _. N )
S.‘ ’7 ; - . ' s i ) . .

-1 ~ -

[ - \ - . -

Romald M. Lych, PAD.” - .~ - .
e e N - B AwardAmountFY1997 §29,968

o

- Regulahon of Insuhn Secretion frorn Indlwdual Beta Cells e

f - . .
Diabetes afflicts 9 million Ameneans and is often assocmted thh obe31ty Nermally, msuhn secretion
‘increases when blood glucose increases. In dlabetes insulin secretmg beta ceIJIs lose sensitivity to glucose
causjiig changes in biood insulin whlch then causes cells to become insulin insensitive. Chronie exposire
to Bicotine,also causes insulin insensitivity. Therefore, loss of normal beta cell sensitivity may-contribute
to changes in body weight after srnczkmg cessation. We have begun studies’ to determine how: glucose and
meotme stimulate insulin secretiori-In the pasty year, probes were developed “to measure insulin secretion

~from single éells on a microscope, and beta cells that do not sense glicose normally were protluced:In

the coming year, the factors requ;red for translating cell excitation into insulin secretion will be studied. -

~This will shed light on alterations in these processes Wh;ch bccur durmg devefopment of Type II Dlabetes
" and long term nlcotlné exposure and withdrawal, . . RIS

i
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-;f "

Unwemty of Arizona -




RESPIRATORY DISEASES

s

Y. ﬁo‘xfa;d Lien,'Ph.D\:

™ *:

e . ’ Umvermty of Arizona

R AwardAmountFY1997 $30,000°

i

" Gene Therapy in Carbonic Anhydrase I Def1c1ent Mice:

Roie of Carbomc Anhydrase in Co2 Exchange and Amd Base Homeost331s 4

We 1nvest1gated the role of earbomc anhydrase II (CA-TI) on CO, exchange. We, found that CA H
defjciency is associated with a lower pH and [HCOy T, and mild CO, retention, consistent with combined -

. metabolic-and respiratory acidosis.. When metabolic acidosis was corrected with injection of bicarbonate,

. CO, retentlon became rmore profound indicating that CA II- deficient fitice, indeed, had severe
impairment of removing CO,. It is most likely that CO, retention in these animals is due to CA IT

s deficiency in both red blood cells and type LI pneumocytes. The prehmmary results of intravenous gene ~
therapy using the human CA II gene showed that there was a mgmﬁcant improvement in CO, retention.

- Furtherwork is needed to substantiate our preliminary findings and to delineate the contribution of red
blood cell and pulmonary CA 1l to pulmonary elimination of CO;. The results of this'study will enhance
our understanding of the mecharisms of CO, exchange in the lung-and fac1htate the development of

gene therapv targeted to the respiratory diseases

{ ™~
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- SLow REPRODUCT IVE AND DEVELOP\’IE\ITAL EFFECTS OF TOBACCO USE
e N oL - A\?D TOBACCO SMOKE EXPOSURE

. ) ‘ ) . ) o 5 E . ) " 7 - - _— X L

Nafees Ahmad, Ph.D. s - s . Umversﬁy of Anzona Vi

- . ‘ R ” CC L L Award Amouni FY 1997: 530 000

! - i - ' 1 . - ~

] o ’ : S
S 2,

Inﬂuence of Tobacco Smol\mg on the l\flolecular Mechamsm -
of HIV 1 Transmxsszon from Motﬁer to Infant’ '

’ ] \
Infants bom\ to HIV-1 infected mothers are at risk of acqmnng HIV-1 infection and subsequen’dy

-developing AIDS. In addition to viral arid host factors tobacco smoking during pregnancy increases the
rate of mother-torinfant. transmission of HIV-1 by 3 to 5- fold. Since the state of Arizona has the highest
rate of smoking in the country, smoking Will increasé the rate of HIV—I transmission from mothers to-
infants and cofivert more HIV-1 infected individuals from asymptomatic to full blown AIDS. To identify
and characterize viral factors associated with HIV-1 mother-to-infant transmission, we have analyzed vif
séquence from five infected mother infant pairs following permatal transmission. The coding potential
-of the vif operi readmg frame dlrectTy derived from unculturéd peripheral blood mononuclear cell DNA
{vas miaintained in most of the sequences in 78, 912 base pair sequenced. We found that 123 of the 137"
clones analyzed consérved an intact vif open reading frame with an 89.8% frequency of intact vif open
reading frames. There was a low degree of heterogeneity of ¥if genes within mothers, within infants, and
between epidemiologically linked mother-mfant pairs: However, the distance of vif sequences between -

' ep1demiologica}lv unlinked 1nd1v1dua]s was Iore compared to epldemlologma]ly linked mother-infant

pairs.. Furthermore, the epldemzologlcally linked inother-infant pairs’ vif sequences’displayed similar
patterns ‘that were not seen in epldemmloglcally unlinked individuals. The functional domains essential
for vzf protein funiction were highly conserved in most ofi the sequences. [n- conclusion, the eonservat;on
of an intact vif open’ Teading frame and its’ Nimited variability following mother to-infant. transmlssmn of

" HIV-1 are consistent with a fole for ¥if in perinatal transmission. This fmdmg may be helpfuf in

(
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developmg strategies for prevenhon and treatment of HIV-1 mfechon N Y
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F eli};e G. Castro, M.S.W " PhD." - / _ Arizona State University
~ B . N Amount Awarded FY 1997: $29. 679
oG - 2] ) - ~ / ,
The Evaluation of a Peer Health Worker Model: Is It Effective in Preventing. *

~ Cigarette Smoking and Promoting Women’s and Children’s Prcyeh_five Health Care?

- Co ’ P . Ty ‘ . o . wq /7' 1 P 3
“In a case-controlled experimental design, this project examines the hvpothesw\ that women and their

infants participating in the Arizona Health Start Program will enjoy better health outcomes as compared
with now=participants. Health Start is a commumty outréach program that employs community lay

- women (peer Health Workers; Promotoras) as health educators, The current study examines health

outcomes from self-report and birth certificates. For the mfants health outcomes examined include
normal birth weight and good APGAR score. For the mothers, health behaviors examined include:

- cigarette smoking, alcohol consumption, and access to prenatal care: Also examined is the role of the Peer
Health Workers in promoting good self-care. The influence of socmcuftural factors, such as acculturation

status and traditional beliefs and practices, are also exammed as.contextual factors affecting health among

" these low-income Hispanic-and other minority women. Results of this study can yleld pohcy-relevant

1 1

mformation on this Peer Health Model. e : - L o
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StrLuc{ure of Protein Antigén from Cryptococcus Neoformans S

Complications of smoking tobacco include both scarring and cancer of the lungs. These consequences

" inake siokers more prone to infection with unusual fungi such as Cryptococeus neaformans which is
resisted by normal human immunity and therefore, does not infect the lungs. We are interested in |

University of Asizona

determining the specific antigens that stimulate immune protection against C. neofoynans, and that -

interest has led to the current project. Prehmmarv work identified a fungal protein which immune animals
respond to and which could be the stimulus of immunity. During the period of funding, we have

 discovered the DNA sequence for the gene which encodes this protein. Further, wé have deve]oped the

procedures to use this géne to produce ample quantities-of this protein in a common bacterium. Thus,

as a result of this ADCRC- funded research, 1t is now possrble to test whether the: protem stnnulates ‘

immune protechon R B _ S o _.—5\

— ~

- . . ! .
P

oseph L. Graves, J1., Ph.D. ~ Arizona State Univeréil
phl ty

Comparatlve Genetlcs and Blology of Aging IT: » ) )[

" Selection Sfﬁdles and Resistance to Tomc Compounds

{( -~ -t - i( iy

. Selectlon for delayed reproductlon has been carried out for two years in the five chosen spec1e§ D
melanogaster D. pseudoobsura, D). hydei, D. anzoane ‘and D. virilis. Selection for delayed reproductlon

has béen shoyn 19 result in both postponed aging and resistance to toxic corinpounds In year two, stocks

from D. pseudoobscum were shown to have been differentiated for life span. Year three exammed the

physiological performance of these same stocks. Weak evidence was found for the differentiation of these
stocks in desiccation and starvation resistance, while no statistically-different resultfor ethangl vapor
tolérance was recorded. This pattern is in opposition to previous studies of these relations recorded from
D. melanogaster, In addition, D virilis stocks were:shown to-be differentiated for: pattérns of fecundity,
. but not life span (again counter to ‘theory). The stocksare currently being further assayed for physiological

EE o .AxéardAmounzFY199/§2973o‘

“and genetlc alterations resultmg from the selection procedure Ce :
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Dianne Lotton, Ph.D.- < — 7

!

o

1

J
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< .
Neamimmune Involvement in the Progressmn of Expenmentaf Arthntls . . .

Sun Health Research Inshtute
Amount FY 1997: $29, 969

o~

Smee two of the most concentrated genatric communities in the world are in Arizona, and the incidence
of arthritis increases with age, rheumatoid arthritis (RA) represents a significant ‘health problem for
Arizona residents. Data support smoking may adversely affect RA by changing sympathetic outflow. Our .

) studle{s examine whether increased severity of arthritis followmg denervation of symipathetic nerve fibers
supplying immune organs is due to altered ability of immune cells to process the foreign antigen that
induces arthritis. Denervation during the time of antigen processing and at the effector phase of the

("' disease both resulted in an increased severity of arthritis. Denervation altered the expression of several
.markers of i immune cell activation, altered the distribution of immune cells, and changed immune
 functions within secondary lymphoid organs of arthritic rats. These data suggest that sympathetic

S Y :
Publzcations '

K_ X \',

Lorton D, Belhnger DL, Felten SY, Felfen DL. Selective sympathectomy of lymphmd organs exacerbates _
the expression of adjuvant- mduced arthritis. ]. Neurmmmunology 64: 103-113; 1996 . -

5

Lorton D, Lubahn C, Felten SY, Belhnger D. Norepmephrme content in prlmary and secondary Iymphoxd

nmervatlon of Ivrnphmd tissue plays a role in both the Initiation and effector phases of the disease.

— ‘.’“

4}

¢

0"

-

organs is altered in rats with adjuvant-induced arthntls Mechamsms Agmg and Development 94: 145-

163 1997. : :
\:_\ . ' - ! ')

Abstracfs

)
f

- - !

—

Lubahn C, Schaller J, Beihnger DL, Lorton D. Noradrenerglc innervation of Iymphatlc organs and joints
in experupental arthritis. Soc Neurosci Abstr. 22; 1995,

i

Bellinger DL, Lorton D, Lubahn C, Felten SY. Norepinephrine content in primary and secondary
lymphoid organs is altered in rats with ad]uvant»mduced arthritis. First International Conference on

Agmg, 1996.
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Adains University Regulation and Roles of the Actin Cytoskeleton C§AS5T9
- . ofArizona . T S 46334, b
A Sl e Ty S SR 47112"
- , S _ e Y - .
-Adams University,_ ' Vltamln E Protects frorn F ree Rad:cai Damage $50000
o of Arizona - - - 50000
. : ' ‘ :‘ S 50000 -
Aiken - University Phosphomonoester \!Ietabohsm in Lung Cancer $49995
of Arizona -~ — Cells - . | : 49995
’ S ! * - 49982
Akporiaye University .~ Active Specific Immunotherapy of Breast Cancer  $50000
. .. of Arizona by Inhibition of an Immunosuppressive Cytokine - 50000 °
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R ACtIVEeSPECIfIC Immunotherapy of Breast Cancer by Inhlbltlon of . - o
SR b - _ An Immunosuppresswe Cytokine ' i

- - v
, . e : .
. Breast cancer is the Ieadmg cause of death in women between the ages of 35 and 55. Itis estxmated by
LR _The American Canger Soc1ety that there will be 21,200 new cases oE cancer in- 1996 in Arizona. 1200 of
) " these cases will be breast cancer of whlch 50%-of afflicted individuals will die from’ the disease. Recent
S studies have demonstrated an dssociation between smokmg and fatal breast cancer, as well as increased =~ .|
disease recurrence in survivors iinplicating smoking as a high risk factor. Andther impediment to survival-
" of breast cancer patients is the limited effica¢y of adjuvant therapy due to drug or radiation-induced -
_toxicity, development -6f resistant cancer cells and generalized i nnrnunosuppressmn This limitation has
fueled efforts to develop therapeutic approaohes that stimulate the body’s immune system to spemﬁcaﬁy
| Tecognize and destroy cancer cells while sparing notmal ceHs A-major obstacle to the success-of this
,appfoach is the reduced immune responsiveness of the cancer patlent withr progressmg disease. One
! substance that has been prominently implicated it this immunosuppression is transforming growth
... ftactor- beta (TGF-f). Af the high concentrations produced by breast cancer cells, TGF- is a pétent *
. indétivator-of the immune response Recent studies is-breast cancer patients have shown 4 direct .
-\ .. corrtlation between tumor-derived TGF-B production and disease spread (metastases), recurrence and
B _ mortality. Collectwe]y, these findings haveled to tbe widely held notion that TGF-p production by tumor=
_  cells is an effective strategy of sabotaging the immune system to promote tumor orowth dnd spread. Given
L this deleterious role of tumor-derived TGF-f, its elimination shbuld constitute an effective strategy for_
s restonng anhtumor ;mmune functlons capable of eradleahng primary and metastatm dxsease - _
N ; Rk ; A sk
The goal of i’h]S study isto genetically 1nh1b1t TGF—B productlon by mammary tumor cells and to evaluate
- the efficacy of gene-modified tumor cell vaccines in treating established primary tumors and etastatic ,
P disease. TGF-p productlon w;ll be interrupted by insertirig an antisense. copy of the TGF-B gene’into 1 ¢
"= TGF-B-producing niammary tumor cells. Once the antisense gene is- converted to messenger RNA ¢
' ~ (mRNA), it “will bind to the complementary endogenous TGE-B mRNA and prevent its conversion go
protein: By so dolng, the immunosuppressive effect of tumor-derived TGF= is mitigated or eliminated.
 The hypotheses to be tested are: I) inhibition of TGF- [3 produchon by mammary tumor cells eliminates
tumor- medlated immunosuppression and restores, effective antitumor responses and 2) mtroducnon of .
" genes that encode’i immune- enhancmg substances such as [FN-y and B7.1 impfoves the effectiveness of -
dntisense TGF—ﬁ expressmg vaccines In eradxcatlng estabhshed pnmary tumor and resxdual metastat:c
e d:sease\ L T S T e
: — . : : Ty _ \
The spemfle aims. of the study are to determme the folioxvzng la) the efﬁeacy of antisense TGF—E» tumor -
¢ cell vaccines in eiimmatmg primary tumots ancifesuiual metastatic disease, 1b) the ability of IFN—*{ and °
o + B7.1 genes transfer to improve the efflcacy of antisense TGF-B tumor cell vaccines and Z) the rneehanlsm
e " "‘by which antisense TGF-B expression 1nh1b1ts tumor’ formation This study will demonstrate the
effectiveriess of antisense TGF-B tumor vaccines in treating established: tumors and efadicating -
metastatic disease and the ability. of IFNA{ arid B7.1 to potentiate antltumo’r) activity. The fulfillment of o
= these objectives will prowde a novel algd effective app oach to treat metastatic brest, cancer In the long ‘
7 termy'this approaeh of activating the immune system by genetlcally inhibiting an lmmunosuppresswe /

r cvtoklne is expeeted to fmd wndespread use in treating other forrns of caneer. P
v ot / I o ) o i . N R - .
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~. Appleton, M.D,, C};risto'pher P. ’ . : - Mayo Clinic, Scottsdale

| e : S Award Amount FY.1998: $50 000

- e

Experimental Determinants for Transmltral and Pulmonary Venous Flow
' _ Further Relatxons to Left Ventncular Fﬂhng Pressure

~

Heart discase is the number one cause of death in the state of Arizona. Congestive heart failure (feeling
_ of breathlessness) is the major symptorm in these patients which detracts from their quality of life. This’
 shortness of breath occurs when excessive blood pressure in the lungs is needed to fill an abnormally stiff

heart before each ejection’. Since shoriness of breath can result from a problem with either the heart or
the lungs, implicating heart dysfunction has previously required advancing plastlc tubes into the heart

- from peripheral blood vessels (cardiac catheferization) and directly measuring the pressure. The problem

is that this procedure is uncomfortable, and has a risk of bleeding, infection, stroke or heart attack!
Therefore, less “invasive” procedures which give the same mforrnahon are hlghly desirable.

We believe that Doppler echocardlography {a technlque using sound waves S to m_easure the speed and

~ direction of blood in the heart) may be a safe, widely available method to estimate blood pressure in-the

heart arid lungs. In recently completed patient studies, we-have shown that blogd flow from the lung veins
to the heart is altered in patients with elevated filling pressures. However, the reason why these changes

occur is undétermined, and the rehablhty of these new methods in norma] and abnormal condltlons is

)
= 7 \ e ) - R
The purpose of this expenmentzﬁ study dogs is to define the factors Wthh alter venous ﬂow in the

- lungs when heart pressures become elevated. We hypothesize that as the main pumping chamber

becornes S stiff and pressuresincrease, the way the atrial chamber fills becomes abnormal, and the atrial

“booster” pumnp that helps fill the main chamber pumps an abnormally large amount of blood backwards

into the lungs instead of forward. Testing this hypothesrs requires analyzing blood flow from the lung
veins using Doppler methods together with measunng the pressures form both the lung veins and the
heart. Since measunng lung vein pressures is not possible in humans except at surgery, we propose

studying lung vein pressure-flow relationships at different pressures in normal dogs, and in dogs with.
thickened heart walls or heart failure. The results of this work should improve the non-invasive’
"~ assessment of heart and lung pressures using Doppler techniques. The hope is that these ultrasound
- methods will replace the need for direct measurement of heart pressures (cardiac catheterization ) and

o

thus reduce patient morbldzty and mortahty ’

J

‘ﬁ ' - ’ B N B B ’ / . . > ’ ’
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with smoking. By age six,

oy

Over half of 3 to 6- year—old chlldren in the U S recognize the logo for Camel mgaiettes and associate it

TN e ~ .+~ 7 University of Atizona

- - ) : T Award Amount FY 1998: $50 000-

— «
—

“Stnooth Character Joe Camel” s as recogmzabie to children as the Disney -~

Chanmnel’s 1ogo “Ronald McDonald Thus, we kfiow from previous research that children notice and
remember at least some advertlsmg Eor«tobacco products. What we don’t know is what effect this
familiarity.with -tobacco advettising has on yourig children’s athtudes ‘towards tobacco use or the;r
hLehhood of trying cigarettes later during adolescence. If pro-tobacco adverhsmg influences children to
. have posmve attitudes towards smoking, ‘then the state of ‘Arizona should be concerned. Outdoor
advertisirig is regulated at the state and city level, not the federal Tevel. The research described in this

proposal will help state lawmakers decide whether and how to regulate the placement and content of -

billboards and other forms of outdoor advertising that, are likely to be seen by yoting chlldren and

mfluence their tobacco related attitudes andfbehawors

¢ ! ",l . , . LD N . ' - - - <

-

-

We propose three related stu\dles fo be completed over a three- Vear period to address the followmg
critical questions: Which children understand what from. tobacco advertrsmg, and when do'they understand
it? Furthermore, how do these understandings contribute to the onset of tobacco use in later adolescence?’] The
first study explores lst, 3rd, and 5th graders’ perceptlons of advertising for tobacco products and theu‘
beliefs about social and psvchologlcal benefits of smoking (such as, being “cool”). We propose @ new
method for getting children to communicate thelr perceptions ahd beliefs. This method will provide more
}_”'- valid-information than premoushf “used ‘research methods. In drawmg conclusmus about children’s’

. Vperceptmns of tobacco-use, we take into acconnt the children’s age, sex, e‘thnlmty and whether anyone

~in their household smokes. The “second study exarnines changes in perceptiéns and behaviors as fifth
graders sampled in Year 1 make the transition into middle school. In the third study, we return to the
entire Year 1'sample to learn how, the children’s perceptlons have- changed Most 1mportantly we analyze
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the relationship | between perceptions-in Year 1 and any tobacco usage behavior that has occurred by Year
-3. From this’ 1nformatton we will- be able to’ conclude whlé:h kinds of images in advertising lead t6 positive

perceptmm of smoking and later smoking 1mt1atlon From these conclusions, we will be able to offer
-~ ', guidance to pubhc pohcy maLers 1nterested in tobacco use preventlon among Voutthopulahons in

- - \ AN y ST \L..ﬂ
The Cumu}atlve Impact of Tobacco Adverhsmg on Young Ch}ldren : -
Soc1ahzatlon of Pro-Tobacco Attitudes and Behavmrs -
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'Burgoo’n, Ph.D., Michael o ST S s _University of Arizona

i < T P o S , Amo‘unf A\.wi?ded FY1998:,$89,961_"_[
\ . : ' ' ‘ " - - g

W'hen Gams Go Up In Smoke: Explaining Adolescents’ Negative Reachons
B Smoking Prevention Campaxgns - .

.

Children between the ages of 9-15 are a high nsL group for tobacco use. Results from a recent Cahforma
study indicate this population appears to be the only group taking up smoking in 51gn1ficant numbers —
with, 173 to /2 of adolescents susceptible to smoking. There are more that 390,000 children in Arizona
between the ages of 9-16. Based on the California data, apprommately 75, 000 students in Arizona from
agés 11-14 may have used tobacco and more than 140,000 Arizona adolescents are susceptible to smoking,
Moreover, research indicating that awareriess-and liking of cigarette advertisements is hlgher among._
- adolescents than adults underscores the need to devote more effort to understanding reactions to tobacco
related messages. Adding to this ‘problem is the fact that the ¢carly gains of successful anti-tobacco
interventions disappear as adolescents age — with 20-30% of adolescents initiating smol\mg behaviors

despite earher he]d anti-smoking beliefs, attltudes and 1ntent10ns _ - RN

Broadly stated, the project aims to examine thé relativ‘e effectiveness of pro- and anti-smoking messages ~
- targeted at youth; examine message factors affecting both initiation and promotion of smoking; test
reactions to various message strategies; and to test a theoretical model explaining the effectiveness of
current anti- smol\mg campa1gns in primary grades and their relative meffectnreness in adolesoence

™~

Drawing on the theoretical modei,'we propose to test a number of hypotheses that‘address the impact
of a variety of factors on outcomes that include participants intended behaviors, evaluation of message
sources, and seeking dlsconfrrmmg information. Informally stated, the hypotheses are as follows: 1)
negative evaluation of message sotirces, intentions to perform prohlblted behaviors, and the seeking of
disconfirming information will peak during middle school years; 2) messages focusing on freedom of
choice will elicit less of the aforementioned hegative outcomes when compared to messages restricting
 choice; 3) existing anti-smoking messages will result in more of the above- mentioned negative behaviors
than new messages emphasmmg freedom of choice, while existing pro-smoking messhges will result in less
of the above-mentioned negative outcomes when compared to new messages restricting choice; 4) both
existing anti- and pro- smoklng messages will result in more of the above-mentioned negative outcomes
than new lessages. : : B .
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chnics and those who receive tradrhonal school health care.- . o
r"(— /\ . N ) J . . [ - L . _. )
’Phe hypotheses to be tested are: I} Parents who receive counselmg regardmg the relatlonshrp of second
T R N -
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- Since 1979, deaths from 4asthma have mcreased and the states with the hlghest death rates are Hawan

-~ Irltervedtiorrs to 'ﬁEcrease S'econqd-hand Smoke Exposure in School Ghildrllen \i}ith Asthma (-

~ Arizona and New Mexico (Sly, 1989) Maricopa county’s mortahty rate due to asthma has been mted as

o of the highest in the nation (\fVelss & Wagner, 1990).In a récent 1995 statewide needs assessrhent

" conducted by the Arizona Department of Health, Office of Clnldren with Special Needs, 26.4% of 5,155
‘families interviewed reported that the most frequent health care concern that lasts more thand yeat wrthr

their children was as’fhma - ‘ . - o L

t . /

The Enwronmental Protectlon Agency estimates that betw&m 200,000 and l DUO 000 asthmatrc children

have their condition made wdrse' By exposure to sécond hand smoke. Passive sinoking may:also cayse

thousands of nonasthmatrc children to develop the condition (EPA, 1993). Asthrma accounts for miore.”

than 20 million lést school days per year, and ¢an also have the potential of adversely affecting school
perforrnance (Kay et. al., 1995; Swanson &Thompson, 1995 and Richards, 1986). Among families with
“incomes of less than SZO 000, school children with: asthma had twice the odds of grade farlure compared
to well chrldren (Fowler et. al. l992) B

s . ’ ‘ R B - -

Research has shown that several health care interventions have had posrtwe results in modrfymg second -

hand smoke exposure in asthmatic Shildren. First, parents are more likely to change their smolcmg,;
“behavior when it is-telated to their chrld’s health {(Moe, et. al,, 1992). Second,; educatron regardrng the
effects of sécond hand smoke on ¢hildren with asthma can he enhanced when the mformatron is provided

performance than ’rhose who do ngt recewe tlle classes (Celano & Geller, 1993) S

LThe goal of the research s to develop, lmplement and evaluate a program of interventions rntended to
reduce second hand smoke exposure in children with asthma throuvh school based health clinics and
parent Chlld asthma educatron programs T e - i d

—
o
— = ?'L, o . — P

oA

“The specrfrc aims of the research proposal are: 1) Descrrbe the drfference n smokmg behaviors between

“parents of asthmatic children who participate in structured counselifig sessions related to recognition of.
the relatronshrp of second ‘had smoke exposure to symptoms of asthma in school- based health clinics and

~ those who receive traditional school health care. 2) Describe the difference jn pzhent outcqmes (earl}
recognition ‘of symptoms of ‘asthma, mcreased knowledge abotit asthma management and change in.

¢ parent smoking behaviors) between parents of asthmatic children who participate with their chrldren in
an’ asthma education progrant in school-based health clinics,and those parents and children ‘who' reéewe

tradltronal school health cate. 3) Describe the difference in child ‘outcomes {second hand smoke
“exposure, knowledge reldted to asthma, self-care managernerft absentée rate, and school performance)
. between asthmatic children who participate in an asthma educatron program in school based health-

byhealth providers to parents while treating the child (Substance Abuse, 1994; Young, 1998). And thirdly, -

’ clnldren with asthma who receive health education- classes have fewer absences and better school -



\ K \ -

I . ~

‘ hand smoke to asthma symptoms will report more change in smoking behaviors than parents who do not
receive counseling. 2) Parents who participate in the asthma education program will have greater .
knowlédge regarding asthma symptoms and the relationship to second hand smoke and will modify their
smoking behaviors. 3) Children who participate in the asthma education program will have decreased

-

school absences and increased school perforrnance : . o - -

C};‘Qng, Ph.D., Jenny ' | . ' : University of Arizona
T - © Award AmountFY 1998: $49,839

C * {‘ i

N

Changmg the Odds Research for Prevention o o o

Over the past few years, smokers have had to comply with smoking prohibltlons in buildings and smoking
only in deSIgnated areas. In most states, including Arlzona few workplaces in recent years have allowed
smokmg tooccur indiscriminately within their walls. (Hodgets, R.S.1990) Casinos are one of the few such
bulldmg facilities; With the advent of casinos on-reservations, smokers and nonsmokers alike gather
\wthm a relatively small space, and as a consequence, increase the number of passive smokers (mhahug
second hand smoke). Anéedotal reports have suggested that casino employees who did not smoke prior -
to becoming employees have begun the habit. Otheér reports include individuals being unsuccessful in
. attempts to quit because of “the environment.” To further increase the number of smokers among Native
Americans and other employées through assocratlon with casinos would be agamst the spirit of the
venture into casinos by most American Indian tribes in Arizona. Many tribes with casino compacts have
deszgnated the profits ‘towards the betterment of their members, through atilization of casino funds for
“health care, housing, and so on. If casinos are indeed prov1d1ng a “breeding ground” for’ smokers, or
undermining the ability of smokers to quit, then a study is needed to determine the factors that
contribute to the initiation and continuation of smoking. The Casino ‘Board of the Desert Diamond
“Casino has offered their support for such a study with the goal that a program that targets those factors
can be developed and implemented to moderate, if not counteract, the negative mﬂueuces of smoking-
related temptations in the worl\place :

-

Thls stud\f will test the hypothesxs that workmg ina smoI\mg environment increases smoking behavnor
‘among employees. In addition, we will determine whether individuals are affected dlfferently depending
~ upon the;r smoking history. We will compare the smoking behaviors of casino employées in four different
groups: 1) those-currently smoking; 2) those who smoked regularly but weré not smoking at least 30 days
before being emploved by the casino; 3) those who tned smoking but didn’t smoke regularly and
4) those W ho have never smoked. ) s

v

We will also expiore the relationship between smong and other factors that are either negatlvely or
positively associated with health, including health status, perceptions of health and smoking, exercise,
‘weight loss, and stress. “Information on the knowledge and perceptions that employees have about _
smoking will provide the basis for a prevent;on program if the results of this study indicate that it is
necessary. : -
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; .o Pharmacokmehcs Modehng of the Anabolr’ces of \Iucleosrde Analogues N } -
R SN S s o

\lucleosrde analogues are clesrgned to niimic tlre natural nucleosrdesrnecessary for DNA synthesis. These |~
. compounds orrcrrnall)f were synthesized and used as-cancer chemotherapeutic agents but recently have . -
—-=  been"employed to develop treatments for viral infection, including HIV. The nucleoside analogues in = *
' themselves are not active; they need to be converted inside the cells’ by a series of enzymes to
- phosphorylared products in order to exert their’ pharmacologrcal activities- Once the phosphorylated
. products are formed inside the cells, they cariot easily permeate the cell membranes a1id be released‘into ‘
o ~ thé blood citculation. Conventional pharmacokinetics studies determrmng the drug levels in circulating |
“blood have been unable to monitor 4nd predict the concentrations of the active products inside target
tissue. This deficiency has resulted in lack of understandlng of the formation and elimination of these
" active products in the body and has contributed i in part to farlure to optlmlze the therapeutrc use of the;
“-nucleoside analogues o o : : L Ty :

N e o - A

Manv fucleoside analogues Have been developed and used as chemotherapeutrc agents in the fréatment _
-~ of cancers, including lung cancer. In addition, cancer femains the second leading cause of death for” ~ +
' residents of the state of Arizona, with lung cancer béing the first leading type of cancer mortality. We
believe that resolving the research problem stated above-should improve the use of this important class
- of compoundsin treatrng neoplastrc diseases which may be caused or mﬂuenced by tobaccoruse. =
LS

- ‘7__ . - \_
By . The- overall ob ective of the proposed résearch is to clevelop a physrologrcallv-based pharmacokmetrcs
. “model (PB- PK—model) of the intracellulardy formed and retained active products of. the nucleosrde

analogues The.model will be developed based on the physrologrcal characteristics of the animals and
physrcochem}cal and brochermcal information about the compound of interest. Our hypothesis is that
__a PB-PK miodel developed by lrnkrng real anatomical; physiological, and biochemical information could
help predrct the time course of the phosphory]ated produicts in specific target tissues in the body. The
hypothesrs will be tested in mice, using a thymidine analogue 3’-azido-3’zdeoxythymidine (also known

- as zidovudine; AZT), as the rnodel substrate. The specrfrc aims of the research ; outlmed in this proposal

- E (_”_ are the following: " o - - o \. S )
- Arm 1. Characferrze the tissue forrnatron and elimination. Lmetrcs o‘f the phosphorylated AZT products o
) , in mice after single-dose admmrstratron of AZT. T, - .

, ! PR el . "
_ N N

(-
Arrn 2. Develop a PB PK rmodel of the phosphorylated AZT products basecl /on the physrologrcal

. characteristics of the animals and physrcochemroal and brochemrcal information about AZT and the

- phosphorylated products o - ; - T o

i (\ . - - . - . ( X R -
The long- ~term goals. of our research involve evaluation oﬁthe feasrbllrty of employrng a PB PK rnodel to < v
help improve the therapeutic use of nuclepside analogues and scahng up of the PB PK model to non- '

hurhan prrmates and then to humans. .
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. De;ﬁbroski, Ph.D., Theodore M. : ‘ ) S \,‘ University (J)f Arizona

. s T, [ " Award Amount FY 1998: $75,491
- f . i - - - ) ‘.
: " Biobehaworal R:sk Profﬂe of SmoLers

n

Smokers differ in many ways, including d1ff1cu1ty in'giving up the addlctlon and the degree of risk that
sméking may confer for them, but most smoking cessation treatment programs offer a uniform protocol
for all who seek help in cessation efforts. Problems are a) to identify different groups of smokers and
attempt to design specific treatment approaches that work best for each group, and b) to determine the
groups of smokers who are at especially high risk for life- threatening discase. It i is important’to Measure
and determine a) the degree to which a high risk profile is related to difficulty and success. in smokmg '
cessation attempts and b) if a special personalized treatment approach to these high risk individuals will
increase their chances of successful smoking cessation. Positive findings from the proposed research will
help the University of Arizona Program for Nicotine and Tobacco Research refine infervention and

" assessment techniques that can be commumcated to other treatment programs
4

- . . — .
- -

* The goals of the: proposed research are a) to ineasure biobehavioral charactenstlcs that together identify

a group of smokers who are at high risk; b) to determine the degree o whichithe profile is associated with
difficulty and success in smoking cessation; and ¢} to test the effectiveness of a new treatment.approach
to smoking cessation specifically designed to overcome the “it won’t happen to me” belief, especially in

'+ those manifesting the high risk profile. The objectives are a) to demonstrate that smokérs who are rated

high in hostility respond with greater blood pressure (BP) and heart rate (HR) elevations while smoking
a c1garette and engaging in verbal and mental activity (mild stress); b) to confirm that this high risk
profile in both men and women is associated with markedly greater difficulty and less success in a

, organized smoking cessation program; and c) to test the hypothesis that a new intervention approach in
~ which the individual’s own BP and HR responses aré used to explain how heart discase i$ accelerated each

time he or she smokes a cigarette is more effective than when the same educatlonal material Is presented

: WLthout BP and HR feedbacL .
J -
( '!'
\| . i
(’.
i )
i . ,
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Splrometry for the Detection of HIgh Risk ngaxette Smokers :

oo Umversﬂ:y of Arizona
Award Amount F'Y 1998 549 953

“in Southern Arizona anary Care Physmlans Offlces ! LR
. AL e T

. ‘More than ofie of everv five adult smokers develop dlsabhng Chronic. Obstrictive Pulmonar) Disease -

-, {COPD). Nationwide, COPD is the third most common cause for permanent Social Security Disability
and the fifth most frequent caise of death. Currently, there is only one way to determine a smoker’s risk

" of developing COPD: a simple 5 minute bredthing test called spirometry. The results of the ten center:
Lung Health Study, showed that the 5000 adult c1garette smokers who had abnormal spirometry fest

 results,were at high risk of developmg COPD (an excessive loss of lung functlon) during the next five

vears, and that smoking cessatlon intervention, including a stern physm]ad s message to quit smoking and
the use of nicotine chewing gum, reduced the risk of COPD i in “these’smokers. Personahzmg the r1sl< of
smoking in causing emphysema and the benefits of freedom from sinoking (mlproved ling function) for
- each individual was thought to contribute to the excellent biochemically confirmed long term smoking . -

cessation ratés achieved during the study. “However, the study was not designed to determine exactly -~

which of the many stnoking cessation techmques employed weré the most effective. ‘Since two-thirds of |
primary care physicians in-the U. S. do not even own a spitometer, starting in 1997 the National Instltutes
of Health is fundinga prograi called the ¢ ‘National Lung Health Education Program to encouraae
primary care physicians to provxde splrometrv test for their patients who smoke TR

f . L -

~

v N -

The pnmary Ob]CCtIVC is to determine the mcremental beneﬁt of office splrornetry in a procram to

~“encourage smoking cessation by primary -caré. physmlans ii southern Arizona. The 30 physicians’

randomized to > the’ spemalmterventlon group will dgree'to provide a spirometry test for all of their adult _
-CIgarette—smokmg patients who come for an “office visit during the one-year penod As'in the Lung Health..
Study, the “physician will use. the patients spirometry Tesults to briefly discuss the health benefits of .
smokmg cessation and then refer them to the Arizona Smekers Heiplme Six months after éach pahent

- s tested, we will contact them and ask them about their smokmg,status The smokmg cessation rate of
~the 2000 patients who received spirometry tests will be compared w;th the cessation rate of the 2000 . -

patlents whose physm}ans dld not use a splrometer PR o A
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. GIiI;leS, Ph'.D.., William ] B _ R ' - . Umversxty of Anzonal
L - - ™~ Award Amount FY'1998; $50 000

i - - N

- HLA' & p53, An In Vitro S_tudy of Peptide immunotherapy if1 Human Lung Qancer

The regulatory protein p53 is known to be mutated asan early event in lung cancer, leadmg to progréssing
tumor growth and contributing to failure of radiations and chemotherapy. We propose to study how
altered p53 protein could be a target for immunotherapy of-cancer. Immuno-reactivity depends on
presentation of antigenic peptides by cell surface HLA antigens. We will select HLA antigens which are
representative of Caucasians, African Americans, Hispanics; and Native Americans. We will use
techniques deveioped in our laboratory to determine if we can increase the potencv of peptides. defived
from altered p53 as antigens. We will also study the ability of in vitro methods to assess patient immuno-
- reactivity to p53 protein. Our goal is to develop new Tmmunotherapies for lung cancer, a disease where
85% of patients die wﬁhm 5 years, These are:” .
A.To use peptide_ libraries to screen fo[ binding to HLA alleles.

- B. To use peptides from mutant and wild-type p53 proteins to test for the in vitro stimulation of cytotoxic
lymphocyte production, and determine svhether i mcreasmg affinitics by altering amino acids in peptides -
increases the immune reactivity. These studles use control and then lung cancer patients as sources of
nnmune cells _— - : ~ . o -

‘C. To use'in wtro bmdmg of T-cells to peptide- MHC cornplexed beads as an assay for in vivo CTL
responses to p53 protem m Iung cancer

N
>

. S P ‘ I’
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_— Hatch, M.D,, Kenneth D. %~ ~ e Unwersﬁy of Aiizona
T A R o \'\ I Award AmountFY 1998: $149 826 .
; ., HPV Chlamydla and Cervical Dysplasra Prevalence Among Smokers Vs Non»srnokers -
- - - "Along the United States-Mexico Border ‘ N )

S - v S ‘ I
Over one mﬂhon cdses of cervical dysplasia, the precursor lesion g cervncal cancer, are diagnosed each
“year in  the U.S. Research has definitively shown that infection with the human Papﬂlornavrrus (HRV) 1s
“the cause of most cases of cervical cancer. Although a woman’s risk for cervical cancer is 10 to 20-fold -
higher if she has HPV infection, HPV infection alone is insufficient to cause cervical cancer. Onlv 28%

" of women infected with HPV develop clinically significant cervical lesions. With the general agreement
_~ that HPV is the sexually transmitted infection felated to cervical cancer and its precursor lesions, and the <
recently published data mdrcatmg that persistent HPV infectioriis srgmfrcantiy related to cervical disease
¢ persistence and progression, attention is now focused on factors which are associated with acquisition of
HPV,and the factors which modify the risk for maintaining a persistent HPV infection. Co-infection with
" ofher sexually transnutted diseases, such as chlamydia, may be related to’ HPV cervical carcinogenesis,
and is currentl) under investigation. A major risk factor for cervical canter is smokmg with an incrdase
~Tisk of cervical dvsplasia of 200-400% reported. However, o studles have nwestigated the mteractron of

e S

p= \ -, chlamydia, HPV, and cervrcal dysplasra in smokers. : A

—
- ' -
‘." wr ' i

We hypothe312e that srnoklng increases 2 woman’s risk of cervical dysplasra by facilitating HPV and
=0 - Chlamydia infection and this effect will be greatest among populations of wornen (Hispanic} where the
% . s prevalence of HPY is higher. ‘We propose to conduct an eprdemrological study to; :
- " 1) determine differencés in smoking behavior in women across ‘the U.S. and Mexican border
2) determine prevalence of HPYV, ch]amydra and cervical dvsplasra and the established risk factors _
¥ " - 3) determine jf the amount of cigarettes smoked and the iumber r'of years smoked are mdependent{

. - rrsk factors for HPV chlamydra mfectlon and cervical dysplasra L _ o

P A B
e - - A —
- N

“In the Umted States the eervrcai cancer mcrdence raté is hlgher among H:spamcs 14, 8/100 000)
compared with” whlte non—Hrspamc women (8.4/100,000). U.S: Hlspamc women are-also at a hrgher risk
oV forfhe precursor lesion, squamous intraepithelial lesion of the cervix (SIL), We believe that the Tesulfs
. v of ourresearch will provide needed information’a about smoking habits in Hrspanlcs which is a modifiable
I non-infectious Eactor that may be associated with chlamydiacand HPV mfechon It will give us- .
' mformatron on the prevalence of chlamydia, HPV, and cervical dysplasia’ among smoklna and non Y
— smoking wonyen, This information will form the basis of educational outreach programs to deciease
' /usmokmo and increase access to screenmg programs among women hvrng aiong the U.S.-Mexico border,
thus decreasmg the numbe\r of wortien at rlsk of cervical dysplasra/cancer NI - .
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‘Heimark, Ph.D., Ronald L. , 7 e University of Arizona .
: o o . © 7 Award Amount FY 1998 $132,713 -

N[échanjsms of Vascular Dysfqncﬁon ir; Atherogenesis: Cell;‘CeH Intet_act\io;zs-

-
-

Cardiovascular disease remains the chief cause of death in the United States and Western Europe, and
atherosclerosis, the principal cause of heart attack and stroke, accounts for the majority of these deaths.
Multiple risk factors contribute to atherosclerosis in the non-smoking g population. Smoking causes a two-
to four-fold increase in risk of cardiovascular discase and is synergistic with the other major risk factors -
- hypertension (altered hemodynamics), hyperlipidenia, and diabetes. The atherosclerotlc disease process
involves both cell types common to the wall of blood vessels, endothelial cells (ECS), which hne the vessel
and form a barrier between the blood and tissues, and smooth muscle cells (SMCs); which control blood
pressure. Despite our increased tinderstanding of the basic lesions of atherosclerosis, and the cellular
events that lead to lesion development, the precise miechanisms by which risk factors contribute to
» atherosclerosis is unclear. It is widely believed that the risk factors initiate atherogenesis by i injuring
endothelial and smooth muscle cells. Mamfestatlons ‘of endothelial injury or dysfunction include
- increased permeability of blood components and cells, and accumulations of growth factors, lipoprotein
and-blood cells in the vessel wall. The lipoproteins and factors released by the blood cells stimulate the
characferistic proliferation of smooth muscle cells that ultimately form atherosclerdtic plaques. The
proteins that hold cells togethier and allow them to communicate with each other, the junctional proteins,
play a central role in determining endothellal permeability and reactivity, and in maintaining SMCs in
"a non-proliferative state. In this proposai we determine how hemodynamic factors, inflammatory
mediators, and hyperlipidemia alter the normal function of these junctional proteins and, thereby,
contribute to atherogenesis. To therapeutlcal]y intervene in the formation of an atherosclerotic plaque,
we need to better understand the mechanisms that contnbute to the process of endothelial dysfunction
and smooth nmscle cell prohferahon /L )
. The major risk factors for atherosclerosis, cigarctte smoking, clevated blood LDL levels, and
hemodynamic forces contribute to initiating endothelial injury. Injury to the endothelial Iining of vessels
promotes stlchng of inflammatory cells and subsequent migration of these cells into the intima, and
release of soluble inflammatory cytokines. The injury itself and the presence of inflammatory mediators
cause further endothelial dysfunction, notably increased permeability and release of growth factors. The
macrophage and SMCs also secrete growth factors which, along with the (oxidized)L.DL, stimulate SMCs
" to proliferate and secrete excess extracelluiar matrix materials, Effective therapeutic intervention would
block this cascade of events at one or more points - ideally at early points in the cascade. A critical lack
- in our understanding of the pathogenesis of atherosclerosis is how risk factors regulate Endothelial Cell:
Endothelial Cell and Smooth Muscle Cell: Smooth Muscle Cell interactions. Our central hypothesis is
that expression and function of intercellular junctional proteins are altered' by the early events of
atherosclerosis and consequently contribute to atherogenesis. Intercellular communication in the vessel
- wall plays a central role in endothelial permeability, growth control and regulation of vascular tone. The
experiments proposed in aims I, I, and III are designed to examine risk factors in atherosclerosis, shear
- stress, inflammation and oxidized LDL and their regulation of cell-cell interaction. Products from
cigarette smoking are synergistic with these risk factors increasing the chance of cardiovascular disease
four-fold. Specific Aim I examines the role of hemodynamic shear stress in the alignment of endothelial
_cells with flow and the maintenance of intercellular junction integrity. Specific Aim II evaluates the
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mechamsms u11derly1ng endothellal and smooth’ muscle ee}}{response to the mﬂammatory cytokines.”™
Specific Aim 111 assesses the méchanisms underlying oxrdrzed LDL's effects on endothelial and smooth. -

muscle cells.. =~ 7 70 L o o
L LT - '\ ) : ’ | . s - - o \ ) “ o
) R T , o T . - - \\,, e ‘_Tk
Hoyer, Ph.Dt, Patricia B., SRR L ) Umversrty of Arizona .
o o I R e r S Award Amount FY 1998 $49,990
o , ’ _. s B { . ' ' - N
7 . Nl Nlechanrsms of Ovarran F o]hcular Cell Death Imtlated by .
S B T Polycychc Aromatlc Hydrocarbons _ . { L

< ~

. i

- -

Loss 6f ovarian fo]hcles can Jeause ovarian failure (menopause in women}. \/Ienopause is associated with
. a variety of female health problems;, such as ovarian cancer. Early onset of menopause has been associated
with osteoporosis and depressron Thercfore, there may be increased health risks in women who

. experience early menopause. Age at menopause is srgmf;cantly accelerated in women who smoke

' cigarettes (or live with smokers). Because polycyclic aromatic hydrocarbons (PAH 00ntammanrs in
cigarette smoke} are known to destroy small pre-antral follicles in rats and mice, this provides a logical
hnk Twith the early menopatisé seen in women smokers. In ojir studies, daily dosing of female tats with the
oeeupatxonal chemical 4-vinylcyclohexene drepomde (VCD) destroyed small follicles via physrologrcal -cell -

death (apoptosis). This poses the question, is this type of follicle damage also initiated by ovotoxic PAHs? !

We will mvestrgate this questioni‘in the proposed studies. Apoptosns occurs without produemg detectable
signs in surroundmc tissue. Therefore, this ‘silent’ mechanism to toxicity could oceur progressively in .
~ exposed females and resulkin extensive ovarian- damage that has gone unnotreed until reproductive j
_function is- premature]y destroyed (early menopause) Further, the evidence in animal, studies for
congemtal ovarian damage from these chemicals suggests this might also occur in daughters of mothers
who simoke durmg pregnancy. Because of the large population of elderly wormen in Arizona, there is an
increase concern about health problems associated with menopduse, Thus, it is lmportant to evatuate and
prediet the impact of life- long SIHOkIIlg o3l thls populatxon of females- and their daughters e
The hy;bo?heszs to be tested i 13 Lowdose exposure to ovotoxm polycvchc aromatrc hydrocarbons (PAH)
‘can be shown to induge follicular cell death in rats and mice by'a common mechamsm apoptosis; and-
this requires fepeated dosing. The studies proposed hete will determine whether a) a low dose for edch
 PAH can be identified that specifically produces ovotoxrcrty in rats and mice, b) these ovotoxic chemicals
" can uniformly demonstrate follicle e Toss via apoptosrs atid c) repeated dosing is required for this effect.
.These studigs will extend our combined.in vivo and in vitro model of -ovotoxicity, and will utilize an -
‘integrated morphologleal biochemical, and mo}ecular approach. The study will specrfxeaiiy test the PAHs,
benso{ ] pyrere (BaP), 7, 12- drmethyl-[- }benzantbracene (DMBA}, and &methylehloranthrene (3-MC).
The spec1f1c aims are to"detetmine for ¢ach chemical 1) a dose.that produces selectwe e ovotoxicity in rats
— and mice, 2) the- day of daﬁy dosing that demofistrates the earliest: ‘evidence of impending follicular ¢
destructron and 3) ‘the mechanism of cell death involved in-follicle-destruction. From these results; a-
" distinet comparisén of the relative potency (rlsL factor; ovotoxic index) of each chemical will be compared
with that which we have demonstrated for the occupational chemical, 4—v1ny}cyclohexene diepoxide,
VCD. This will enable us to predict the potentlal impact of chromc exposure to éombmatrons of these |

I

£

.

~ chemicals in crgarette smoke and i inthe erivirshment™ - , o S y ‘\’J
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Huo, M.D., Ph.D,, Teh-Li _ | ) ‘ ' ) i U-niversity of Arizona

Molecular Mechanism of Hormdne-Reguléted Calcium Transport in Kidney -

p :

The goal of this research’ project is to find out the basic pathophysmlog} and mechanism of one of the
most common syndromes associated with lung cancer, that is, a condition of high serum calcium level
{ called “hypercalcemia”) that is due to excess production of hormone made by the lung cancer cells. This
hormone, called parathyroid hormone-related peptide, similar to the endogenous parathyroid hormone,
has major effects on calcium mobilization from bone, calcium gxcretion and reabsorption'in kidney. It
_was estimated-that this debilitating “paraneoplastic” syndrome 11 may deeur in up to 20% of patients with

=y

-lung cancer, especially the squamous cell type, a most common type of lung cancer that is associated with -

cigarette smoking. ThiS syndrome is one of the worst conditions for patients with lung cancer. It causes
marked dehydration, renal failure, conscious disturbance which frequently lead to coma and death.”
Unfortunately, therapies for hypercalcemia are troublesome and not always effective. This project is to
try to understand the way kidney handles calcium excretion, especially the mechanisms that are regulated
by parathyroid horinone and parathyroid hormone related peptide. The results from this research may
* have significant impact on the therapy of hypercalcemia and may lead to the development of new drugs”
that can be used to treat hypercalcemla More effectwely Tins research will:

‘.

a) Find out the proteins that are involved in parathvrmd hormone— and vitamin D- reguiated calcium
transport in kidney. H}’potheszs Parathyroid hormone can activate the initial calcium entry pathway (from
urinary side back to blood). Vitamin D" can markedly enhance this activation, possibly through -
generations of proteins that may interact with the entry pathway. We will use one of these proteins

o (calbindin D-28k) to “fish out” the proteins mediating the calcium entry using modern molecular biology -
- and biochemical methods.

b)Study the hormonal effects on these protein to protein interactions, focusmg on the effect of
. parathyroid hormone. Hypothesis: Parathyroid hormone binds to its receptor on the cell membrane and
- activates the calcium reabsorption by modifying these intracellular protein to protein interactions.

¢) Find out the cellular and subcellular locations of these proteins that control the calciwm transport in
kldney using molecular imaging techniques. Hypothesis: These calcium entry pathway proteins are
expected to locate near or on the kidney cell membrane of the urinary side. These proteins are expected
to be present in'the kidney cells that also respond to parathyroid hormone and vitamin D.
- d) Study the functions of these calcium entry pathway proteins using electrophysiological methods.
Hypothesis: These calcium entry pathway proteins are expected to have properties of calcium channels
that can be regulated by parathyrmd hormone and vitamin D o : : o

i

Award Amount FY 1998: $50,000
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) contammant and Trichloroethylene (TCE) a contammant of ground water found in the state of Anzona' )

It has been documented through research that smol\mg affects the permeablhty of the lung t1ssues this
‘making them more susceptible to other inhaled chemicals. It is felt that inhaled TCE will then more’

D R A R S
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]ohnson, DVM M 5, Pag.daD ' . -=_ " . < University of Arizona,

. , o
Cardlac Teratogemczty The Combmed Effects of Exposure to Tnchloroethylene and C1garette :

- Smoke in the Pregnant prague Dawley Rat Model :H N

This proposal wﬂl 1ook at the effeets of cigarette” smoke (CS) andall too often ctvironmental.

RS

and worldmde

< i o f

readily cross the lung barriers and enter the maternal system. TCE has been shown td cause an increase
in the number of heart defects in fetal rat pups when the mothers drank TCE—contammated water durmg

7_,pregnanev CS is well documented as to Its ctfect on the deveiopment of the. fetus

“ . .
. 2

Secondar'y simoke exposure has been well documented, and its effects are extremely important: TCE a
common industrial contaminant, has been found in coﬁtammated ground water and also in cl}lormated

- municipal waters (as a result of chlorination in the presence of the orgamc mater), and is, thus, a 'world

el
=
L

wide environmental problem As marked by the Superfund Hazardous Waste site located in South -

Tucson, from the dumping of waste material into the ground and subsequent contammatlon ‘of drinking

L

_ water wells: TCE is a specxhc problem for the state of, Arizona. - .

\‘_ L - . - 3

S ( '
By demonstratmc the increased number of heart defects that result frém TCE exposure (drinking wa’rer
and inhalation) when combined with CS exposure [secondary exposure to cigarette smoke through_

exposure to side stream cigarette {SSCS)] we will show that the acceptable level of TCE exposure needs -

“to be even less-than antlmpated with sohtary exposure to TCE wh:ch is unlikel ly, ewcept in the reséarch-
settmfr B _ ,
. C . - . . ' . _ 1 - . - L

"The- hypothesw of The pr0posed researeh is that the combmat;on of Tnchloroethylene TCE) and

cigarette smoke (CS) will greatly increase the number heart defects in fetuses born to mothers that are

" exposed to both ina period just prior to and durmg pregnancy,a as compaéred to the normal _pumiber of .

v

e}

expected congénital heart defects (those that'are considered spontaneous) in a s;mxlar population The

ob]ectwe is to test combmatlons to TCE, (drinking water-and anhaled) and CS [side stream mgarette‘_ ,
~ smoke (SSCS)] € e\posure in the: pregnant ra ﬁmOdd and detérmine the effects o the developmg heart **

lich include: 1) SSCS mhalahon,and TCE inhalation; 2)

through a combination of various routes, w

SSCS mha[ahon and TCE in dnnkmg water; 3) CS inhalation, 'TCE mhalatlon and TCE in drmkmg ?

water. A serles of exposure levels to TCE will be utlhzed to determme if a dose. effect ocgurs.
C . ) S0 L : -, i . . m-”f“' ‘\

The goal is to determme evaluate, and conhrm the detnmental effects on, the developmg fetal rat heart

(B a’ result of combmed exposure to the common’envuomnental contamman’ts TCE and CS durmg

pregnane} S e _ U i ' P . =
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Kay,-M.D.,Marguerit'e M. B. ' | : ) | e  University. of Arizona _
- 4 = - o Award Amount FY-1998: $150,000 -

Tobacco and Free Radical Démage: to Brain Anion Transporters Duriﬂg Agir\lgﬁ and Neurologicalf A
' Disease! Tandem MS-MS Spectrometry and Cellular Studies 8 -

P
.r\

This proposal will determine the contribution of free radicals generated by cigarette smoke to neurological
disease during aging. A marker protein band 3, a major anion transporter, will be used to monitor damage
to the brain and the immune system. Our studies on aging and neurological disease suggest that band 3

. is a pivotal protein. Our previous studies indicate that changes occur in peripheral blood cells and the -

immune system that parallel changes in brain band 3. ' - .
. ¢ - .

Antioxidants may play an important tole in preventing free radical damage associated with aging by

interfering directly in the generations of radical§ and/or by scavenging them. In another study, we

investigated the effects of a high vitarin E and/or 6-carotene diet on aging of the anion transporter, band . ,

3, in lymphocytes and brain. Results showed that vitamin E protected-from free radical damage to both

the central nervous and immune systems. Previous studics in other laboratories have indicated decreased

blood levels of antioxidants in smokers and in Alzheimer’s discase, but the two have not been studied

together in the same study. In this proposed study, we will monitor antioxidant and band 3 status in'non-

smokers both control and with Alzheimer’s disease, and new-enset stroke. In addition, we will use the

most advanced physical-chemical technique currently~available (“time-of-flight tandem ms-ms

spectrometry and fast atom bombardment (FAB) spectrometry”) to'compare effects of tobacco on brain

band 3. This will provide concrete evidence of the damage that tobacco does to living tissue and -

irreversible changes induced by tobacco that lead to vegetative states and death. |

- In this study, we propose to investigate changes in band 3 protein, anion transporters, in blood cells and

" brain to determine whethersmoking causes accelerated aging of the brain andfor accelerates the specific p
changes observed in age associated dementias such as Alzheimer’s disease (AD). Results will be compared )
for age-matched non-smokers and smokers. We hypothesize that smoking will accelerate aging changes -
in band 3 transporters, and that damage caused by tobacco smoke will cause changes observed in age-
associated dementias such as AD prematurely, This hypothesis is based o1 the observations that free

" radical damage accelerates aging of band 3 transporters; band 3 transporters exhibit definite damage
changes during aging and in AD; and free radicals and oxidation are involved in the cause of AD. We are
focusing on the protein band 3 which crosses-and recrosses the cell membrane many times and, is
therefore, particularly vulnerable to frec radical darnage. Band 3 is a “canary” protein that-detects and
reflects alterations in the bodies” environment early, and is a biomarker for brain aging and disease.

Band 3, the anion transport protein, is the most heavily used ion transport system in the body. It is
responsible for-respiration\breathing by all cells and tissues. It maintains water balances. Our ongoing
studies indicate that anion transporter activities in lymphocytes and brain declines with age; and that this -
decline is caused, at least in part, by free radical damage. Smoking creates free radicals which enter all
tissues by circulating with the blood. Band 3 anion transporter is extremely sensitive to free radical
damage and is one of the first proteins to be injured. With aging, the brain and the immune system are’
most severely affected. Prevention of damage to these two systems would prolong productive lifespan and,
potentially, keep people from being confined to nursing hones. In this study, we will examine the effect
of smoking on the immune system and the brain in order to develop strategies to block free radical .
damage. = - ) s ) Do
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Pregnant smokers give blyth to mfants with mcreased prematunty and a greafer nsk of mortahty Yearly,

" 8500 (12.3% o(f pregnant women giving birth in Arizona smoke, W1th low birth weight almost'3 times

" 'than térm infants. Yearly, 825 such infants are born in Arizona {30,000 infants in the-U.S.}. Prematurei

L

- not prohibitive to breast feeding. Previous studies whlch exarhined the role of mothers smoking and .-
_breast feeding utilized infanty also exposed to passwe inhalation"of smoke. Therefore, we sought- to
analyze, based on mother's smokmg status, the Isofated effects of human milk feedmg f premature °

Itis known that all of smokmg mothers have more eomphcated pre~ and postnatal health status and that

more cominon in women who smoke Premature low blrthwelght lnfants experience more Comphcatlons

infants have decreased antioxidant status and experience increased red blood  cell turnover, one of the

manifestations of the anemia of prematurity. Premature infants with anernia must be exposed to oxidants, - ~

“such as transfusions and supplemental oxygen. The body ‘normally balances the toxic and beneficial
effects 6f oxygen-induced free radicals, but this balance is impaired i ‘premature infants. Many of the

comphcatlons of prematurity reiate to an imbalance of oxidants and free rad;ca] damage
.

i - N ‘
\dotherg who smoke also commonly feed infants human milk. Human mﬂk composmon is altered with

smoking,and its'intrinsic antioxidant capacity may also be impaired. Mothers who smoké and breast feed
are encouraged to stop smoking, but because human milk is so beneficial to infant nutrition, smoking is

mEants in a non< smokmg hosplfal enwronment - “

—— —

infants fed human milk receive nutntlon and are > better protécted from infections in the newborn period.

However it is not know whéther the benefl(:la} effects of supplymg human mllk to premature infants is”

" reversed whén the mother smokes. Thehypothesis to be tested is that human milk feeding is unable to

compensate for and maybe detnmental to the antlonda?t and metabohc status in infants born to women

o

__who smoke. . , ) S - e

!
g —

o

- To test the hypothems we w1lI address three SpﬁleiC aims: : .

Specific Aim I will retrospectively comipare, based on mother’s smoking status daration of ;aundlce {red
blood cell turnover), degree of anemia and number of transfusions-in premature infants fed human milk

vs. formula. SpeCinc ‘Airn 1T will compare at hospital discharge, based on mother’s smoking status., blood -

oxidarits, anemia and ntiinber of transfusions in premature infants fed human milk vs.-formula, Spe<31f1c

- Aim [H will compare; based on maternal smokmg status, nnllobone 1evels of antioxidants, growth factors

Y

and protem$ that supply iron. . o T , 3 ,
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Enhancement of \Ton-Vlral Gene Transfer in the Lung ; .
Smoking is one of the major environmental hazards, causing a variefy of pulmonary diseases including
emphysema, chronic bronchitis, asthma, and fung cancers. It is not only hazardous to smokers, but people
exposed to secondary smoke are also at risk of developing these pulmonary diseases. Arizona, one of the
- western states, has a high smoking rate, as well as a high incidence of the aforementioned pulmonary
diseases. Genetic studies indicate that in addition to_environmental factors, there are genetic factors
predisposing people to the development of pulmonary diseases. Many of these genes have been identified,
- for example, the cystic fibrosis gene. Therefore, gene therapy targeted to pulmonary tissues is a promiising
7 approach for treating orpreventing pulmonary diseases. Unfortunately, up to now, most of clinical trials
of gene therapy in the lung have failed because expression of the gene is transient. Therefore, enhancing
gene delivery and prolonging gene expression are the major challenges in i‘hlS area of research.
The ultimate goaI of this pro;ect is to develop a non-viral gene therapy for pulmonary diseases. To
enhance gene delivery and prolong gene expression, the investigator will use two new strategies: 1) using
“polycationic peptides, that is; peptides carrying multiple positive charges. These peptides may condense
DNA (which carry negative charge) through electrical charge interaction, thus enhancing gene delivery.

N

These peptides may also be capable of directing genes to the nucleus of the cell; 2) using fusogenic

peptides, that is, peptides capable of disrupting endosomes, which are small intracellular vesicles that
engulf genes oncé they enter cells and destroy them. By disrupting endosomes, genes can be released to
enter the nucleus of cell to perform their function. The investigator will first test the modified gene
delivery systems in cultured lung epithelial cells. The systems found to be effective in vitra will then be
tested in normal mice via intravenous injection using a repotter-gene which can produce B- gaiactomdase
an enzyme which can be detected chemically. Lastly, these gene delivery systems will be tested on a strain
.of mice which retain COz due toa genetic defect of an enzyme named carbonic anhydrase 1I. The
carbonic anhydrase II gene will be given to these mice and effectiveness of the treatment w111 be measured
by reduction of blood COz content and duration of gene expression. The side effects due to gene therapy
will be svstemically monitored. The information obtained from this study will be valuable for future
development of gene therapy for patients with pulmonary dlseases :

~
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Genetic Imrmrrlization Against Niutént P53 for Lu’ng.Cancer

e -

-

o - b L

. For Arizona, over 2,800 people are pro;eeted to be dlagnosed with lung cancer in 1996. Nmety percent

of these cases are due to cigarette smokmg and su-cty percent of those dlagnosed will die within 38 year.

~ Despite state-of-the- ait health care and anti- smoking educational efforts, tobacco use continues in our

society with no clear indication of cessation. Clearly, new treatments and therapres for lung cancer are
urgent]y needed. There is abundant evidence that an immune response to canger exists. Lymphocytes
(white blood cells) removed from a person with cancer and grown to large numbets have been shown to
directly destrov that person’s tumor cells in vitro {outside. the body). Unfortunately, the concentration
of these anti-tumor lvmphocytes invivo (ulside the body) is low and factors secreted by the tumor inhibit
Iy mphocvte functions o - ! .

. L

t (

Reeently by produets of tobacco smoke have been shown to dlrectly affect a protein, called p53, which
" controls cell growth, If pS3 becomes mutated, uncontrolled cell growth can occur resulting in tumor

* formation; the cause of many tumors is mutated p>3 For this study, we will employ a novel genetic
* vaccination strategy to mduce an’imniune Tesponse agamst tumor cells bearmg mutated p53. )

To address the need for new treatments and theraples for lung cancer, ‘we are targetmc immune
recognition of mutated p33 on tumor cells. We hypothesize that cytotoxic T ]ymphocytes (CTL) (white-
blood cells which can destroy tumor cells) will be induced by vaccination with muf:ated p33 DNA.

~ Genetie vaccination. by particle bombardment is 2 new and movel technique in which mICFOSCOpIC gold

“béads coated with DNA (mutated p53 DNA, in this case) are propelled into skifi cells by helium pressure. -
Once inside’ cells, the- DNA can begin to produce mutated p53' protein which’ the immune system will
recognize. The ob]ectwes of this study are to vaceinate mice with DNA encodmg mutated p53 and then

 test whether CTLs specific for tumor cells beanng mutated p53 were generated Then, we will defme the |
~ exact speeiflcitv of the CTLs which are-elicited by the DNA vaccination. Another objective s to optimize

the vaccination strategy by co- admmistenpg mutant p53 with another gene which attracts specialized

immune cells to the site immunization, boosting anti-tumor activity. We will then de;ermme exactly how -

_ these specrahzed immune cells activate CTLs. The results of this lnvestrgatmn will definerunknown *

immunolégical parameters of genetic v vacematlon and-position us to develop a researeh program n thrs .
1 .
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Evaluation of the Effects of Smohng on the Development of _
Chronic Pulmonary & Cardiovascular Diseases in Arizona = _ -
Pulmonary dlseases are the third major cause of death and one of the two leading causes of dlsablhty in
Arizona and the U.S.A. Cardiovascular diseases are the leading cause of death and disability. We know -
that tobacco smoking is a major risk factor for pulmonary and cardiovascular diseases, and for cancer, but
not all smokers develop and die of these discases. It is still unclear what factors make mdmduals'
susceptible or resistant to the é&ffects of tobacco in the development of eniphysema, other chronic
.obstructive pulmonary diseases, (COPD), asthma, lung cancer, and cardiovascular diseases. These factors
mmay be heritable {genetic/familial) and/or related to environmental exposures that affect the immune
~ and/or physiological system. Early childhood health problems that result from heredity-environmental
interactions may also influence susceptibility/resistance to tobacco smoking, and such problems and early
-adult exposures play major roles in the development of these diseases in adult life. Thus, a major research
néed is to determine.what factors are associated with susceptibility and resistance. Epidemiologically, it
is accepted that one requires a longitudinal population study of disease devebpment and .death to -

-propetly evaluate these factors.

This study will continue o try to determme the factors related fo the development of emphysema other
: COPD and asthma (together called airway obstructive discases [AOD]), and to cardiovascular discases’

: and lung cancer. The primary area of interest in this study is the determination of susceptibility/resistance
. to tobacco smokmg and intermediate health problems related to the interaction of tobacco smoking with -

_ other risk factors. There aré several relevant factors which require further specific analyses to satisfy the
specific aims: 1) the importance of parental smoking in the familial aspects of discases status; 2) the
importance of smoking on immunologic status, childhood respiratory histories and acute respiratory
illnesses; 3) the importance of interactions between pulmonary and cardiovascular diseases); 4) the
attributable influences of smoking, and its joint influence with occupational and environmental

exposures. - - °, o

We are fortunate to have a unique longitudinal study in Arizona, the Tucson Longitudinal
Epidemiological Population Study, to address these issues. This study of over 5500 individuals in the
“course of its 25 years has collected a unique set of relevant data not elsewhere available.

N : '
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b Analyﬂs of DrtGEF A Regulator of Rho type GTPase SlgnaHng - _ 7

\)

N '
In many cases, tobacco-induced lung cancer appears to be caused by mutations in a protem caﬂed ras.

Ras works through 4 second protein called rho fo cause cancer. If rho is absent, thenrras is unable to cause -
" ¢ancer. Thus, ‘understanding what tho does and how it does it is important to “ifiderstanding the- process -

by which tobacco- induced cancer arise. Rho proteins are cellular switches that can be turned off o7 on to'

control | processes within the cell, including whether a cell divides unchecked-as in cancer. We have
identified a fiew fruit fly gene that encodes a protein that regulates v whether rho proteins are switched on
or off. A closely related gene is also found in humans, subgestmg that its analysis in fruit flies will be
rélevant to understandmg carcinogenesis in-humans. We propose to use this gene to study how rho works P
and to ask what other proteins in'the cell work with rho. Identification of these protems that work with
rho may ldentlfy addltlonal | targets for drug therapy in lung cancers caused b) mutatlons in 1as.

N

As descnbed dbove, we have identified a new protein that reoulates whether tho, a protem requlred for
\ ras to induce cancer, is switched on or off. Many smokmg-mduced cancers are caused by mutations in
. 1as. Thus, we would like to understand how rhd allows ras to induce lung cancer. The first two goals of

this proposal are to determine what happens in the cell if the tho protem is permanéntly switched on and
what happens in the cell if the tho protein is permanently switched off. This will help us understand what
processes the rtho protein is usually regulating in the cell. One possibility js that rho, tegulates the state
of the cell skeleton, so we will ask whether the cell skeleton looks different when rho is-switched on versus
when it is switched off. In addition, we will use two different approaches to identifying what proteins work

* with tho in the ¢ell. This will also help us understand how rho works, but has the addltlona] potential of

1dent1fymg protems that might be useful i drug treatment of tobacco induced cancer. -
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Analysis ‘of Autoantibodies to T-Cell Receptors in Rheumatoid Ar_thrlitis

Rheumatoid arthritis (RA)-is a chronic, usually pfégressive inflammatory disorder of joints that lias
prevalence of approximately 5% i in the Tucson area due to the influx of individuals suffermg from the
discasc and the high percentage of native Americans. High levels of RA-associated autoantibodies termed

rheumatoid factors (RF) correlate with poor long-term prognosis. A strong correlation between levels of -

these autoantibodies and smoking has been documeited in males. Adverse lung comiplications oceur in

~20% of RA patients. Smoking causes a more rapid progression of RA-associated lung disease and |

significant increasés in need for clinical intervention. We have found that approximately 70% of
individuals suffering form RA have increased levels of autoantibodies {Aabs) directed against- the
recogmtzon rolecules on their own thymus-derived lymphocytes. Qur data indicate that these are novel
recognition Aabs distinct from the classical theumatoid factors. Furthermore, these new Aabs can
~ modulate the T-cell arm of the immune system. We initially detected these Aabs using a novel synthetic

immunopeptide approach developed here and were able to generate monoclonal autoantibodies from B-
cells of RA patients. Our ability to generate these molecules gives-us the unique opportunity to determine
. the gene usage in the generation of these molecules -and to study their biological function-in interaction
wnth T-cells and in interfering with the immune response. The central question to be addressed is whether
these antibodies are essentially the same ones expressed in low levels by healthy individuals in

'xmmunoregulahon or whether they represent distinct discase-related populations that use different

- immunoglobulin variable region genes and are more destructive in the pathogenesis of RA. This approach
offers new possibilities for diagnosis and potenhal therapy for thls prevalent and crlpphng autoimmune

* diseasé. . :

Our-central hypothesis is that the initially oceurring autoantibodies to autologous TCR that we

discovered in RA patients arise from an over expression of naturally occurring immunomoulatory IgM -

Aabs With the course of progressive disease, we hypothesize that later Aabs are qualitatively distinct from
the m:tlal regulatory Aabs due to selection and recruitment. We have generated monoclonal

s

autoantibodies (mAabs) directed against defined epitopes of TCRs and propose that these can be used

to analyze human T-cell populations both in health and disease. We hypothesize that idiotypic markers
+ (Ids) will be shared among these 1gM Aabs, and that such idiotypes will also be found among anti-TCR

of other isotopes, e.g., [gG. We propose that gene probés characteristic for the VH or VL structures used

by B-cells of Ra patients can be used to monitor the B-cell autoantlbody repertoire In progressive
_autoimmunity and by comparison with healthy individuals. W¢ ‘hypothesize that smoking will have an
effect on the generatlon of IgM Aabs to TCR parallel to its effect on the production of rheumatoid
factors. The specific aims are: 1) Analysis of the autoreactive B-cell repertoire by the productlon of
monoclonal B-cell lines secreting IgM or 1gG mAAbs and molecular characterization of the variable
regions < used. 2) Characterization of the binding and functional activity of the mAabs, including analysis
of binding to recombinant molecules, intact T-cells and synthetic peptide epitopes and analysis of in vifro

effects on the modulation of T-cell function, 3) Analyses of idiotypes expressed by the mAabs will be’

carried out, We will prepare polyc]onai and monoclonal anti-Id antibodies and determine the structural
" factors involved in Id expression. We will use the anti-Id Abs to analyze the numbers and distribution of
_ Id-bearing B-cells in blood and synovial tissue.and.to guantitate sérum and synovial immunoglobulins
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expressing the appropnate spec1f101t1es 4) The autoantibody gene repert01re in RA patlents at: eariy and
. . late stagés will be assesséd using probes derived from Aab’V reglon genes.- This will be done by a

P combmatlon of po}ymerase cham reaction and Southern Blot analysxs of mR\IA expressed by B-gells.
C e e B - L ) - L . .
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- Structural Studies of Human Thloredoxm Target for Anticancer Dmg Demgn
. i . i
A clear hnk between smokmg and hsmor cancer has been established. W’e are studymg huinan tthl‘CdO\IIl
a protein that is synthesized at ‘a_rate hrgher than ‘normal in lung afid colon- tumors. Addition of
- thioredoxin to cultured breast cancer cells results in a high rate of growth for these cells, and provides
S -~ . greater cell- growth stimulation than some other growtli factors. Over-expression of thioredoxin in these
S * cells causes thern to be more tumorigenic in mice. Inhibition of thioredoxin in these cells, either through
mutation or by the addition of the thioredoxin inhibitor 1V-2, reduces and, 'in some cases, eliminates
‘ tumongenlcxtv Thus hufnan thioredoxin is a promising tafget for anticancer drug design, and eompound
- ~ 1V-2 3 promising lead for such drugs. Unfortunately, V-2 exhibits somé toxicity and improvements are- -
needed before treatment of hiiman, tumors can proceed In addition, the role of thioredoxin in tumor

- ) B growth 15 notyet clear B o ‘, e _
. - . l. [ :'_\_

S . -
The 1ong~term goaI for this research is four—fo]d 1) To de31gn specific mhlb;tors of thloredoxm for ise

& ~ as potential anticancer drugs. 2)- To understand the role of thioredoxin in normal and tumorigenic cells. = ¢
3) To.understand the catalytic mechanism of thloredomn And 4).to understand the role oﬁhomodamer
formation in ‘thioredoxin, a feature of the protein that e discovered. Central to all of these goals is_ the
L 0 three dimensional structure of Ehloredoxm -which we have 3ust determmed through the use of X-ray”’
crysta]lography and the way in-which’ inhibitors bind to the protem which we propose to determine for . |
. compound IV-2 and other inhibitors. “This,information can tlien be used to des1gn 1mpr0ved inhibitors' : i
SR . (caHed structure-assisted drug design). The hypotheszs on which “our work is based is that Xeray ©
cry stallooraph,m studies of wild-type, mutant, and’ 'inhibited forms of thiotedoxin” will: a) provxde[ o
- important information concerning thiorédoxin finction; and b) allow the des;gn of selective inhibitors 2
Cooof thioredéxin as potential antlprohferatwe agents. The specific aims of this p,roposal are: To conduct X
tay crystallographic and solution studies of recornbm;mt wild- -type, ‘mutant, and inhibited human -
‘thioredoxins, and to begm structure- assmted design of new thioredoxin inhibitors: To achieve OL{r long - >
term goals, we afe.collaborating with two scientists that bring additional expertise to this problem Dr.
-~ ) Lynn Kll’i\patrl(}k a medicinal chemist at the University of Regina who will synthesize compounds of
' “ interest, and Dr. Garth Powis, a pharnigcologist at the Umversaty,of Arizona who will conduct in'vivo-tests
Jeo 7 onm umtant'thloredoxms and potential drugs. ~ - | / .
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Prechmcal Development of New Anticancer Dmgs Necessary to Improve
Y Tl v Treatment of Tobacco Related Human Cancer
Human cancet constitutes some 200 related diseases that eontinue to cause a catastrophic number of
- deaths accompanied by tremendous pérsonal and economic disasters. Of the nearly 600,00 anniual deaths
> from cancer in the United States, over 200,000 of these are related to tobacco use, and the overall total.
corresponds to about 21% of all mortality. The total medical and economic 165§ estimates this year from
cancer are expected to be over 120 billion dollars and that indicates combined medical costs and L
economic loss in Arizona of well over one billion dollars per year! Only 48% of cancer patients can now
~ be treated cu_rétivel)? and that number will not increase until more effective and curative anticancer drugs .
are discovered and developed. Truly important advances in improving human cancer treatment are quite
dependent upon discovery and developinent of new and curative anticancer drugs The ADCRC Tobacco
" Tax Researeh Funding will be sharply focused on that-objective.

The Arizonia State University Cancer Research Institute (ASU~CRI) is cornpletelv connmtted to pursuing
research directed at the discovery and development of new and effective anticancer drugs for improving -
" human cancer treatment. Acceleration and expansion of this vigorous research program directed at
d[seover) and development of new anticancer drugs for those fypes of caricer ansmg from tobacco use will’
~ be continued. Further development toward clinical trials of our most promising and advanced anticancer
~-drugs, such as ¥pongistatin 1, dolastatm 15, aunstatm PE, auristatin PYE, dolastatins 16-18, .
combretastatinr A+4 and A-1 p_rodrugs cephalostatins 1 and 7 and the pancratistatin prodrug has been
proposed for ADCRC contract support. In addition, we will continue to isolate and/or synthesize
sufficient quantities of these eéxciting anticancer drugs to-ensure adequate supplies for U.S. National
Cancer Institute (NCI) preclinical research necessary to make clinical decisions and further development
beyond-our Iastitute resources. The ADCRC research will also include continuing the synthesis of vltally
important clinical supplies of vur anticancer drug discoveries for the NCI such as that now in progress \ |
for dolastatin 10. - - ‘7 o : _ o |
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Tobacco- related ¢ cancers represent one of-the most conimon Gauses of death in Arizona. Cancers, such .

as lung cancer, cancer of the head and neck and gastrointestinal tract (such as colon cancer) have beén
causally related to tobacco use, and are of rising incidence and rnortahty While prevention of tobacco
use is an essential strategy to limit development.of such cancers, there is'a critical need to understand at
the niolecular.and ce]lular Tevel, the basic mechanisms leading to the development progression and
spread of such cancers. The information will be mvaluable to developing novel strategxes to prevent and
treat tobacco-related cancers and may have applicability to other nontobacco telated cancers. The Arizona
Cancer Center lis at-the forefront of -basic research into the mechanisms of cancer causation,
development prevention and treatment, and in transiaﬁon of this research into the clinic. This research
proposal is an interdisciplinary program of ‘basic research into the mechamsms of the causation and
development of the tobacco- related cancers, i.e., lung, oral and colon cancer i - '

- .
- . - _ ‘A

T - \,' -

The goal of this program is: to conduct mterdlsmphnary basic research into the molecular anid cellular
‘mechanisms of the causes, progression and fate of. human ‘cancer that will  synergize. with chmcaI
treatment and prévention prograins at the Arizona Cancer Ceuter The 3 ob]ectlves of the program are:

e R . — —

. < ¢
Y, -
' i

. 1) To study redox mechamsms relatmg fo lung cancer growth. -

.

2) To conduct studies-of gene mutations and susceptibility to smokmg related colon cancer =
3) To study matrix metalloprotemases as determmants of oral cancer invasion and metastases ’ -

™
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Reaves, Ph.D.,‘Sﬁcott Ko N | ) ‘_ . R /Unive’:rsit} of Arizona
‘ : S
4 - /
Regulatlon of Human Tumor Suppressor pS3 Gené Expresswn By Zinc Status

J'

f\" Award Amount FY 1998:; SSO 000 -

The tumor suppressor gene p53 is mutated in more than half of aII human tumors: (Hoﬂstem et. al., 1991; °

Greenblatt et. al., 1994). Damage to cellular DNA‘induces p53 expression causing cither cessation of cell
’growth {cell cyole arrest}, to allow DNA repair, or apoptosis {a controlled.type of ccll death). Loss of
~ normal function of p53 Tesults in the loss of cell cycle arrest after DNA damage, thereby possibly allowing
. the propagation of genehcallv damaged cells. Interestingly, pS3 mutations occur at high frequencies in
tobacco-related cancers (Iggo et. al., 1990; Sakai, 1992; Zhang et. al., 1994; Bartek, 1990) and smoking
has been shown to increase p53 expression in some types of tumors (Cunghan et. al.; 1996). }dentlfying

other factors or nutrients that also alter normal p53 expressmn may help to promote envlronmental andfor .

dietary practices that mediate optimal p53 expression as a protective means against the development of

Tancer. Since p53 is a zinc-containing protein, and zinc status may be altered in certain forms of cancer, -

normal function of p53 may be compromised directly or indirectly during diminished levels of cellular
zine. Moréover, the induction of esophageal cancer by nitrosamine, a component of tobacco smoke, was
found to be enhanced by zinc deficiency (Fong et. al,, 1978). In view of the prevalence of zine deficiency
in certain populations (Hambidge et. al., 1985; Prasad et. al., 1993; Sandstead 1995) and the protective
role of p53, these studies will determme if compromised zinc status may diminish the ability of pS3to
 exert its normal tumor suppressor capablhtles

T ! .

The ultimate goal is to estabhsh ways to promote the optlmal p53 tumor suppressor capabilities. In orderk

to accomplish-this goal, we need to fully understand the molecular mechanisms responsible for the
regulation of p53 promoter activity by cellular zine status. The effect of zinc on p53 gene expression will
_be examined by: a) The determination of pS3 protein and mRNA levels in human hepatic cell lines

maintained in zine-deficient and zine-supplemented conditions; b) The use of p53 reporter gene .

constructs to identify specific elements within the promoter that confer zinc-responsiveness; and ¢) The
determination of which DNA-binding factors are affected by zince status. These objectives will be
accomplished by : 1) Using RNASE protection and Western Blot analysés to detect changes in p mRNA

- and protein levels; 2) Transient transfections of HepG2 and’ SK-HEP-1 cellswith various p reporter genes

designed to examine the contributions of different responsive elements to the overall p53 promoter

activity; 3) The use of gel shift analysis to examine the effects of cellular zinc status on the binding of |

nuclear factor -kB (NEKB), activator protein-1 (AP-1}, and p to their responsive elements within the p
promoter; 4) Characterlzmg factors that bind the p promoter South-Western analysis and UV-
crosslinking studies. The above objectives are designed to test the followmg hypotheses: 1) The increase
in cellular p is the result of enhanced p synthesis due to an increase in p mRNA abundance; 2) The
elevation in"p mRNA is a new steady state level established by enhanced promoter activity induced by

zinc' deficiency; 3) The increase in promoter activity results from an increased abundarice of nuclear

factors binding to responsive elements of the p promoter; and 4) ZN deficiency reduces tissue ZN-CU
superoxide dismutase and subsequently elevates cellular reactive oxygen species (ROS) which are known

“ to induce the activation of NFkB and AP-1. The enhanced binding of N£kB.and AP-1 to the p promoter

mcreases p promoter activity and up-regulates p genc GXpression.

£ o . ' - e
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Smoking, has been lrnphcated in séveral forms of cancer .t including that-of tire luhg. This has swmflcant
health consequences for the residents of Arizona as 4 1990 survey indicated approximately : 2)% of the
state’s population smoked. Lung cancer takes 2 terrible toll on Arizonans bemg respornsible for 44 deaths
. per 100,000 population in the period of 1986-1990. Despite advances in treatment, lung ¢ancer is~
incredibly deadly with only a 13% survival rate 5 years after diagnosis. These statistics suggest that much
of the care provided these patients is, by necessity, supportwe and often designed to reduce the pain-

associated with lung cancer. © 1 ] e o

- - oy

e

Lung cancer pain is generally controlled through a cornbmatron of nonsteroidal anh mﬂammatorv drugs -
. and oprord drugs. While extremely effective, opioid drugs such as niorphine, levorphanol and methadone ‘
~" " have a variety of undesirable side effects such as bréathing problems, constipatioi; nausea and ,
- withdrawal. Over the last 10 years a new class of opioid drugs known as d-opioid-receptor agonists have \
 been déveloped that are effective in pain relief but show fewer side effects.than the opioid drugs cuirently .
- .in use. However, this new drug class also drsplays tolerance in animal models: The-work outlined in this |
_ proposal will provide the mechanistic basis to develop strategres fot the use of d-opioid-recéptor agonists
- _in-the treatment of lung cancer pain. v\?lthout the mduchon of tolerance or the side effects assomated with 7
* current OplOld therapv . : v T . - . - '

_._/' . o ~ T e . - o % T
The effect of - oprord receptor agomsts are medrated through surface protems on nerve cells known as -
- §-opioid receptors. By analogy with other receptors, tolerance is believed to be mduced by the loss of 7
receptor functron from the cell surface’ (down—regulai:lon) or by the loss.of regeptor- “function” overa matter
of minutes (desensitization) or hours (subsensitivity). We hypothe31ze that extended treatment of ceHs o
‘with 8-opioid- receptcr agonists induces phosphorylation of the human 8- op:md receptor }eadmcr to i/
receptor desensitization, down—regufahon and subsensitivity. Our maj jor goal is to identify regions of the ©
_ Juaman 8- OplOld receptor and specific sites within. the receptor that aré involved in the mduetron of
" tolerance, 4s well as identify intracellular protems that phosphorylate the réceptor Ieadmg to its
regufatron Our objective is to remove sections of, and change specific sites in, the 8-opioid receptor to
determine which parts of the reeeptor are involved in regulatory mechanisins believed to cause tolerance. |
We. will also block the activity of known intracellu lar proteins that phosphoryiate receptors to elucidate =
the mechanisnis of receptor phosphorylatron As desensitization, down-regulation am}f subsen31t1v1ty - "
~modulate tolerance to chronic drug treatmuent thése studies will enhance our understandmg of the
_ miechanisms responsible for 9- oprord—receptor agonist-induced toleranee As 6-opioid- receptor agonists _

are already known to have fewer side effects tharf opioids currently used to treat cancer pain and the

7

4« studies.outlined here will be performed with the human &-opioid receptor, our fmdlng stould prowde
- information that will did in the development of pain rélieving’ agents that act via 6 opioid receptors
without mducmg tolérance or troublesome side effects v T ;
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Sgﬁn{on, M.D.; Sydney E Umver31ty of Arizona Cancer Center

"Developmental Treatment of Srnol_{ing-related Cancers: A Program Project

/

- Tobacco-related cancers represent one of the most common causes ‘of death in Arizona. Cancers such
as those of the head and neck, lung and gastrointestinal tract (e.g., of the colon and pancreas) have been

causally related to tobaceo use; 'and are of rising incidence and mortality. While prevenhon of tobacco

use s essential strategy to limit development of related cancers, there remains a major need to develop

effective therapy for patients who develop tobacco-related cancers, as current therapy is unsatisfactory.
The Arizona Cancer (ACC) is at the forefront in the translatlon of new research from the laboratory into
cancer treatment. This tesearch proposal delineates our strategy for developmg more effectzve therapy
for some of the major tobacco- related cancers. - o - :

.

The goal of this pro]ect is to develop effective treatment for tobacco related cancers via eloselv integrated.

laboratory projects and clinical treatment research at the Arizona Cancer Center. Our fwe ob]ectx\fes for
the project are as Eollows :

- . ' .

S . -

1) To use in vitro (test tube ) cell culture methods with hurnan cancer cells to 1deut1fy potenhally useful -

L

anticancer agents.

—

2) To conduct studies of promising new anticancer agents agamst human tumors grown in mice as a-

necessary step towards clinical trials.
3)To develop treatments that prevent new blood vesse]s from forming in tumors and thereby prevent

their growth.

~ 4) To apply chemical methods to measure levels of new drugs in animals and patlents \wth caner to aid

108 ADGRC ANNUAL REPORT FOR FY 1997

in drug development.
5) To conduct clinical trials of new anticancer therapies in patients with tobacco- related cancers.
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: - o Anhtumor Agents Targetmg Top01somerase II I S :

! ’ &

: The proposed research involves the deve]opment of new inhibitors of the en2} me topowomerase Il. The _
division of cancer cells rely on this enzyme, which plays a ‘tole in “unpacking” the chromosormal DNA for ~
rephcatlon The unpacking process involves the relaxation of highly coiled DNA by d@uble strand Cleavacre '

= foﬂowed by re]ommg fhe strands after reiaxatlon is complete :

'

—
‘4 —

Thls rapidly dmdmg cancer cell is ob\uously very dependent on the presence of this enzyme. Indeed the
. - cancer drug etoposide, which is one of the drugs used in the treatment of lung-and ovarian caneer,
inhibits topoisomerase IL. This research will involve the continued development of new.tGpoisomerase
II inhibitors discovered in this laboratory and could, lead to new chemotherapeutlc agents for the

treatment of lung cancer. Prehm;nary results mdleate that these acrents are also effectwe against

melanoma V\’thh IS a COI'DIDOD caricer in Anzona

L
pu—

The pvrrolobenmmldazoles represent a new class of qumone -based _antitumor agents possessmg
anticancer activity in yitro and in vivo: There aré three structural types belongihg to this class of antitumor

P \ :

¢ -

agent: the 6- azmdln)l derivatives (PBls). which alkylate and cléeave DNA upon bioreduction, the 6L E
acetamido derivatives (APBIS) and the. correspondlng imino anafogues (imino-APBIs). The, latter two*
-structural types are cytotoxic as the quinones and ‘bioreduction results in inactivation. Currently, six .
__pyrrolo- benznmdazoies with all three structural types represented, are undergoing iri vivo trials.at the
- National Cancer Instituté. These compouids are two decisions from Phase I trials and thére is confidence
‘that some compounds will eventuglly enter these trials. This confidence is based on the fact that many
of the cornpounds have alreach been screéned and shown to possess antitumor activity, In thep past year,’
enough in vivo results were accumulated to draw conclusmns concerning pyrroiobenzmndazole antitumor
activity. The APBFanalogues; which were found to inthibit topmsornerase I1 relaxation of DNA, appear v
“to be the most effective antitumor agents based onr percent increase in hfelspans activity at tufnors -
digtant frony the drug injection site, and low toxicity. Over the next three years, the spemfm -aims of-the
-~ proposed research will, therefore, center around the further developrnent of the APBIs and related
antiturnor agents. These spemﬁc aims. will be: 1) The design of new APBIs based on the structire activity g
reIatlonshap recently obtained in this laboratory; 2) The design of hlghly electron- dehcxent analogiies'of
“the APBI rings system which should be effective DNA intercalating agents and toposmmerase -
mhlb}tors 3) The design of a new class.of topoisomerase 11 inhibitors capab}e of cross-hnkmg DNA to the

_ enzyme. Since these spe<31f1c aims have been gmded by in vivo: results carrying out these ainis will no ™ »

‘ doubt result in agents possessmg in vivo achv;ty
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St. ]ohr:,‘_Ph.D., Paul A. . - ' | - Umversﬁy of Arizona
T ’ ' - i Award Amount FY 1998 $120 836
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o = R Nicotine Receptors in the Spmal Cord
Nicotinié acetvlcholme receptors (nAChRs) aré found on the surfaces of many types of cells throughout
the nervous system. nAChRs receive and translate signals carried from electrically active nerve cells by

the chemical neurotransmitter, acetylcholine. Interaction between acetylcholine and 'nAChRs triggers
electrical activity of cells on' which nAChRs are expressed. Thus, acetylcholine and nAChRs are

~_components of molecular switching devices that allow nerve cells to becorne connected in electrical
circuits and informafion to be transferred across the nervous system. Relevant to the health and welfare
of the over 1 rmlhon Arizonans who regularly use tobacco products, nAChRs also are principal biological
targets of nicotine from tobacco. Nicotine acts acutely, as does acetylcholine, to activate nAChRs and

affect nerve cells and circuits, but effects of chronic nicotine exposure, as occurs with habitual use of

_ tobacco products are less well understood. nAChRs in the spinal cord have been postulated to play
important roles in physmlogical functions ranging from sensory processing to control of movement.
However, our understanding is poor about the kinds of spinal cord cells that make nAChRs. nAChRs exist

_ as a family of similar but distinctive molecules that can have significantly different functional properties.
- However, it is not known which of these nAChRs subtypes are found on cells m the stal cord. The
pro]ect wﬁ] address these research probiems

The first goal of the project is to determme what kind(s) of cell{s) (neuron.s/giia)- in the de_\?elopincr and

adult rat spinal cord express nACHR . It is hypothesized that nAChR are expressed not enly by Renshaw

cells, but also by spinal motoneurons and neurons involved in sensory processing, and, furthermore, that
neurons nAChRs at 1mportant stages of prenatal and postnatal development The second goal is to
_ identify the nAChR subtypes (family members) that are made by specific kinds of rat spinal cord cells.

CItis hy pothesmed that BACHR containing a4 or 7 subunits are expressed by Renshaw or spinal-

motoncurons, respechvely but that these nAChr subtypes are also expressed by other spinal cells.
These studies wﬂl il s:gmf:cant gaps in our knowledge about targets and effects of nlcotme action in the
adult and developmg spinal cord. The results. will provide insights into possible effects of nicotine
- exposure in utero on spinal cord cell circuits in developing fetuses or infants and their relationship to .
documeuted delays in development of the children of smokmg mothérs.

1
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-+ " Arizona Liver Transplantation Research: Optimizing Organ Replacement
" in Tobacco Related Liver Disease.

. _.:‘\

-~

Liver disease is caused in large part by the use of tobacco. The risk of cirrhosis of the liver and liver cancer

is many times greater in smokers that in non-smokers and is exacerbated by the combined use of alcohol
and tobacco. Since combined use approaches 70-80% of smokers, a large portion of the'population is
dffected. It is an especially serious-problem in Arizona where the incidence of alcoholism, thus smoking,

is greater in some native populations. Liver transplanfation is a viable, but limited, resource for patients
with- end-stage liver disease. There are, at- present, 42,393 patients awaiting alt forms of solid organ .
traﬁspial{tatiqn in the United States. Of these, over 5,000 are waiting for a liver. Unfortunately, 10-25%

of patients die while waiting. Arizona is in Region 5 of the UNOS lList of patients awaiting transplants.
Twerity percent of the-people waiting for livers are in the region, one of 11 in the US. The need for organs

_ is highest on Région 5 among all regions in the country. There are, at preselit, 7,398 people awaiting
-“organs in-our region alone. We propose that by developing methoc}fs for preserving livers for Jonger times
and by developing methods whereby organs for non-heart-beating donors, which arée not generally used,
can be preserved in good enough conditions to be used, we will provide the residents of Arizona ivith a
greater supply of livers which are-inuch ‘needed for transplantation. We propose to accomplish this
through the use of a new organ preservation solution under development at the University of Arizona, by -
~developing 2 pulsatile perfusion systern for use in preserving the livers for longer periods of time than
possible under the static preservatiort method in use at present; and, most importartly, by “rescuing”
livers from non-heart-beating donors. In a small pilot study, we have identified an ‘agent, dimethyl
sulfoxide, which, when givgn/ to rats prior to the non-heart-beating state, appears fo-maintain the viability

< of the tissue. The research we propose may make this method of preservation accessible fo humans.

1

Specific Aim I: To “tescue” non-heart-beating donor liver for use in transplantation by pretreating the
animals with dimethyl sulfoxide (DMSO). Hypothesis: DMSO maintains the integrity/viability of the liver

¢ because of its antioxidant activity. which protects against free radical injury‘indﬁcgd by ischemia“aird
, allows nutrients/preservation solu{iqps/gases to permeate the organ - maore readily because of its 4bility to

~ rapidly penetrate tissue. . Temo Ut o T |

~_ Specific Aim 2: To détermin whether addition of DMSO to preservation solutions aids in maintaining -
liver viability during storage. Hypothesis: DMSO will improve the maintenance-of viability in non- '
ischemic donor livers but will not improve the statiis of non-heart-beating donor livers not pretreated with
DMSO since “the damage has been done” during the ischemic period. ™ ‘ N

- Specific Aim 3:To determine the mechanisms by which DMSO exerts its ijenéfft;ial effée} on Iive\:r,;

via'b“ility,‘ Hypothesis: Despite its effect of raising intracellular caleiam ion ‘concentrations, DMSO, because - ‘

of its antioxidant properties, prevents the damage ‘génerallvy*associatéd with elevated calcium levels in the
B : o . | . i t :

~— .

-y seell. o - < LN e TN ' <

S Specific Aim 4: To determine the molecular sequelac to isolated hepatic sinusoidal endothelial cells (EC)

- cultured:n vitro by preservation in solutigns containing DMSO. Hypothesis: That improved vjability of
EG following preséf\za[t_.ipn‘in solutions containing DMSO will lead to reduced PMN binding in vitro as

(\'\A well as invivo. * - " -~ y S e L L AN
Specific Aim 5: To conduct the ultimate test of the efficacy of over presevation by transplanting
, -- . N L, ) S . l, - B N ' B - K P a -
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preserved rat hvers mto recipients. Hypothests: Livers from ammals pretreated with DMSO w1II havea.
greater success rate post -transplantation. - - K
Specific Aim 6: To quantitate induction of heat shock proteins (HSP) in preserved EGC, liver slices and
whole preserved liver containing DMSO in the preservation solution. Hypothesis: HSP induction protects
the cells/tissue and results in greater viability and metabolic actnrlty post-preservation. ;¢
Specific Aim 7: To compare viability, metabolism and HSP content in precision-cut liver slices from static
preservation of isolated NHBD livers on ice with tissue from continuous or pulsed perfusion on NHBD
livers‘on ice. Hypothesis: 1) Perfusion of organs with preservation solutions leads to better preservation
_ than static preservation since metabolic products/free radicals are removed, acidosis is controlled and
‘provision is made for supplying nutrients-and oxygen to the tissue. 2) Pulsed perfusion leads to better”
organ preservation than contindous perfusion because the }ngher pressure used reaches more vascular
beds and there is less Washing away of cellular components !
Specific Aim 8: To correlate findings in the in vitro systems with results of similar studies in whole
" isolated perfused liver (sometimes followed by orthotopm liver transplantahon in the rat) in order to
_ assess the adequacy of thé in vitro models to predict in vivo outcomes of various preservation methods. <
Hypothesis: In vitro models aecurately predict the routcome of organ preservatmn in transplantatmn

.



<
3

5

© . Vaillancourt, PhD, Richard R, ..\ % /
R A I Y507 Award Amount FY 1998 $48,510

o

-~ cells will further elucidate thie biochemical basis for nicotine dependence. 7

'The spe,t':ifjc aims of this p%oposal aﬁd:reléyant qﬁéstions that will bé_adaréésed are:
e ; o - - /! R . .

Intracellular Signal Transduction Pathways Activated By Nicotine:
- - o7 N o ’

U

S ; _ C e . =
It is ;videly recognized by the scientific and lay communities that nicotine is the drivéng force that
motivates individuals to use tobacco products. Unfortunately, repeated exposure to tobacco and tobacco
stoke exposes the individual to nurmerous carcinogens, which leads to.cancer in many cases. Thus, there
is a tremendous effort to reduce and eliminate the use of tobacco products, especially among children.

. Y DU
.~ University of Arizona -

Due to the addictive nature of nicotifle, it is much more difficult to stop using tobacco products, '

particularly when individuals begin using them at a young age. Nicotine replacement therapy, in the form
“of chewing gurn containing nicotine, has become the most ¢ffective methed to help individuals stop usirig
tobacco products. Our understanding of the biochemical events that occur in the brain"after the .

adrﬁipistration"of nicotine is limited. One of"the_well characterized effects of nicotine_is fh_e release of the.
neirrotransmitter, dopamine, which stimulates nerve cells in the "pleasure’ center” of the brain.

Subsequently, when dopamine levels decrease in the brain, the individyal seeks more of the stimulating -

agent, nicotine. Thus, the biochemical basis for nicotine dependerice is low levels of ‘dopamine. In

addition t& causing dopamine secretion, nicotine activates enzymes in nerve cells that are involved in the -

dopamine biosynthetic pathway. This proposal will charabte_ri?s’é the enzyme;pathways that are acti‘vajced
by nicotine. The rationale for studying these cvents is that understanding the action of nicotine in nerve.

)
. o ' T e -

. - . : . 4 . . - . i .7
The objective of this proposal is to characterize the intracellular signaling pathways. that nicotine

* activdtes, in particular, the pathway for dopaming biosynthesis, since the biochemical basis for nicotine

N

‘_ deﬁendencc is mediated by pathways tha’t regulate the biosynthesis of dopamine. The bb}'ectii}és of this
" proposal are to giete[’mine‘the expression, function, and regulation ofthe serine/threonine kinase, MEKKI,
© 2,3,.and 4: How these proteins are activated by nicotine will be emphasized. The reason for characterizing

the activity of MEKK proteins is that these proteins regulate the 14-3-3 family of proteins; which arethe
key regulatory proteins for tyrosine hyd?oxy_,l’ase, the rate-limiting enzyme in the dopamine and
¢atecholamine biosynthetic pathway. The resolimbic dopamine system in the brain is the site of
inéreased nevronal activity whose stimulation results in the nicotine-seeking behavior that is associated

-with nicotine dependence. Thus, the overall goal of this proposal is'to characterize the biocheniical.

signa]iné pathways that are the physiological basis for nicotine addiction. ‘ o
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.\’Van;g,.Ph.lD., YiRan - Ce L ' S - ’Univezeit)BfArizona
’ ' , T . ) ) Award AmountFY1998 $50 000 .

A

‘Modulation of Transcnptlon byaF requent Point Mutation ~ 7 Lo
in the Human Apohpoproteln A-I Gene Prornoter ) '

—-

Apo A I is the major protein of high density lipoproteins (HDL) Plasma levels of apo A land HDL are

- inversely correlated with the risks of cardiovascular disease (CVD). Cigarette smoking is a risk factor
associated with lower apo A-I and HDL levels [Haffner et. al. . 1985} The adverse effect of smoking for
CVD has been speculated to be medtated by a lipoprotein meohamsm In the state of Arizona and the
U.S., CVD is a major cause of premature death. Thus, new approaches are needed to increase plasma .
levels of apo A-I as a therapeutic strategy for. the reduction of the prevalence of CVD. In order to
accoinplish this goal, we need to understand the tissue- spec1flc mechanisms controlling the regulatlon
of apo A-I gene expression in liver and ifitestinal cells because in humans, apo A-T gene is expressed -

. -predominantly in liver and intestine. The promoter elements that control liver expression of apo A-l gene . -

are located at nucleotide -256 to -41, whereas the region up to -2052 is essential for expression in
intestine. Recent studies have demonstrated that 2 common apo A-I polvmorphlsm with a frequency.of -
10- 20%, is created by a_point mutation---a smgle nucleotide substitution at -78 pésition of the apo A-I™
gene promoter region. This common mutation is-associated with elevated plasma apo A-L. However, this -~
“ association was found to be counteracted by smokmg in two population studies. In’ this. project, studies i
. will be performed to establish the functional Sigmflcance of this apo A-l polymorphlsm and to expand ..
" our understanding of the overall regulahon of-apo A-l promoter activity and gene expressionin the liver
and intestine. - N o ‘ -

L

{

The ultimate goal is to establish ways to increase plasma apo A-l levels to counter the adverse apo A-I
lowering effect of risk factors (including cigarétte smoking) for the reduction of CVD risks. In this project,
the structure-function of the human hepatic and intestinal apo A-I gene promoter will be examined by:
a) the determination of molecular mechanisms responsible for the elevated plasma apo A-I-evel observed
,in a common apo A-l gene polymorphism, with G to A substitution at -78 position of the apo A-I
promoter; and b) the evaluation of the importance of a responsive element (site ¢) of apo A-I promoter
for maximal promoter activity. These objectives will be accomplished by : 1) co-transfection of cDNAs
- encoding enhancer (hepatocyte nuclear factor 4 - HNF4) and repressor (apolipoprotein regulatory protein
"1-ARP-1) nuclear proteins with various apo A-I reporter gene constructs, with or without the point
mutation, in a human liver cell line (hep G2) and a colon carcinoma (Caco-2) cell line; 2) the use of
footprinting analysis to locate the binding sites within the apo A-l promoter region for nuclear proteins
“and tg determine possible displacement of these sites in the apo A-I gene polymorphism; and 3) the use
of gel shift assays to establish the interaction of nuclear enhancer (HNF 4 and retinoic acid receptor a-
" RXRe:) and repressor-(ARP1) proteins with DNA fragments of the apo A-] promoter, with or without the
mutation. 4) Nuclear factors binding to new binding site created by peint mutation will be purified by
DNA affinity chromatography and characterized. The above objectives are designed to test two specific
hypothesis: a) the point mutation resulted from apo A-I polymerphism enhances apo A-I promoter
activity by the creation of a.new binding site or by the modification of the adjacent site C’s responsiveness
‘to nuclear factors and b} site C is responsive to the binding of ARPI HNF4 and RXRa in the modulation
- of apo A 1 promoter activity. ~ & '

114 ADCRC ANNUAL _REPORT FORFY 1997 . . “



-
<
A rd -
- 14
—_ - -
LT ¢
v
\ T
- E
.
.
.
B
. ;
‘“ e
iy "
{
N
|
. L
A .
.
5 .
.
b
T
- «
"
X— v
N _
. '
-7
e e .
[N
A

'
-
N
A
. .
——
~ -

w )
-
P }
N
’
N ]
; !
N
.
A
i

~
-
:
.
—
¢ o~
Z
- N
- S
R

‘ | : Lo
- i
b s
‘ . .
' - ! ~ B
: 'f ' N
P
- -~
¢ - ) :
v L
' - -
- ¢
.
- £ - o
i T —_
) __; : > ¢
. -
- - |
- - |
- - - |
. : : |
. — |
. - |
- ol - - . '_ N |
’ i - |
- i | . . . |
. ‘ - E .
: = i
) <z : - ¢ . -
— - N B _ -~
- —. s :
; - : |
. g
. N N . - _ r
\ ) ~
_ ) - ’ - s -
A = g T I
p . -
- f
— A

o

; . : . i .
oy — § .
A ; ! i
. < L L o .
.- . . = & _ .
P e by | -

- - S - r . z
S T = N e
. ' P - - oo \./ / I
% . - ) . . :}

N ADCRC'ANNUALREPdRTFOR_F?IQW s -

’
Lot - . , s - .t
r 7 N P v : A LR
. . . » . i. .
A a Do . - L ] o . o
o N . . . N -
- I - _ o™
B . - - . . . .
.o~ - ~ . -
: v <
/ o LoD ! -
A —_—



-~

116 ADCRC ANNUAL REP@RT FOR FY 1997



4 a - B I'e ~ AR - =
- - i - - ¢ S . - ~ N . '
N ST e o . ‘ - :
R - e ) - 2 . ~ . L
b T - ,- ‘ Ty -
. ‘ \, ~ e - \ _ ) RV N . 7
“ e T B - - .
- ’ /J e o ™ ‘ ~ - N P . )‘l - ] - )J
q
~ . S ‘ , \ PR - INDEX «
- . 4 4 RSP
- : . : i — o
x Principal Investigators, Continuing Contracts N -
. s ‘;F\ 1
Ve ; ~ — _ . =

Akporiaye ... ... . AT S O PP e 8

ATBETES . ot oo et P R 21

~  Appleton ......... \ ..................... ST T N
¢ BaldwinT......... ..., (S SR e e [ '.‘_._...'28
3 Berg N AT e e Ve e P DI U 3
: Bier 7........ ... T P e - Abstract Unavallable at Press Time

. . Bloedel .....7...... P RS e e 56

, Burt ...... e e e T e i 4
.~ Carter......... e P e e T 36

' ‘Castr_o .......... S S P e S 60

5 - Consroe ... e e D e 21

Davis, M. ........ S . e e T (29

Davis, T. ..... .. S PR PP B oo, 36

D‘yer.‘ ...... P . G e e c e e ;....'29"

; Ga]g'fani.»..'--.\..-.'.'.."i'....—...'.:.,...  ....... s 6

- t

o Gervey Ll T T e . 22

Ay Gauhano.‘};._."..’..r. ........... I N IR T PR a2 28
,/_Gmltro....'...._..\/..‘..'f._f,..._,.».'.-......._.',..W.V.I.-....f..,.._ ...... A T 24
K GTAVES oo i i el oo Dt il SR P AR . .61
-~ 2 Habib oL e o e e T T e 3T
Héi'ma'rig.*'.......:‘...”.....::._7........’...%..\.../f..\.r .................. R L n4s

’ Heiserman... ... Ceeed T T P T3

Jatebs ... .. .. e e T ’..'..)\.-%". e T LT 46 .

. Johnson ... SR SR o TS

~ .. Kappen D L PR e e e T e 15
S Ky T e I AN NP bstractUnavaa]ableatPressTlme

‘ Krupénskl..,":-:._.‘..._...<.:r ..... S DU S T S LT .. 50

Kurth .......... S T Abstract Unavaﬂable at Press Time

- o Larkey ....... Jﬂ/k ...... e e oo.55
- Lee, Jou oo e e e e s AbstractUnavallableatPressTlme--

™ ~ B N Ot e

- Lee, N. oo it b L T S Abst}:act Unavaﬂa?::le at Press Time o

e . \, T A P
g . I R B Y

- o /Llen T T PR R e i e e e e e e e ey e e 58_ ’

-
,-\
i
—
Pl

S - S L -‘ ] ADCRCAN\?UALREPORTFORFY1997 117



LOTEOTE vt e e et e e e e 62
Lukas .o e e e 33
Lynch ........0 .. ... .. e e e 57
McCloskey . .. ... e e e e e -5
- MeDonald ...... ... P P PO A e ... 38
McQueen ............ e P L R R R TP 40
Macid . oo e e et - Abstract Unavailable at Press Time
Malan . 2. ..o e e R e 2%
Marchalonis .. ........... ... ... e ...... A (R
Martin .............. RN S i e I 51
Massta O :..../qi.\ .......... AbstractUnavallableatl)ressTlme_
Miller . ... .. S e T e PR N
Moore . . .. ... e P e e T PR 8
Morkin ... ... i ot e e e T e e 52
Nelson .....0 . o oo oo e e e 52
Pajor ,...... ..« P 24
PAYDE ottt e e e e L.47
Peng“ 25
PEEIE o e e e e e e e T 9-11
POITIETOY o o vei e eeee e e 4. Abstract Unavailable at Préss Time
Posner ........... e S e [ Ve e 7
" Powis ............. e U P e e 11412
Racowsky .......... R ; \\_ ...... e e e 40
REMIETS . .7 oot e e PERRNY e L.l 25
Rider ................ e e e E P 17
Romagnolo ............... B TN T e o, 26
Rose ............ e e P e [P ol 26
Santosham ................. P S A .. 35
Scheck oot T, T S ST 13
Sherrill ... oo e e e e PO 32
SIEPIAN . .o vt et i e e 53
SEOPECK Lo ottt e e e e 53
Taetle . ... ..o P P e 27
Rt I R R PIP 54
Weinert .. ...... ... ... P RS T L. 13
Wilson ............. L I e e 14
Wright ..o PP e 39
WU e U AT (See McDonald) 38
Yamamura .. ..ooeneiin e ian s e e e 4T
Yool ... ..ol SR S e e S 34
- )
.- . .
118 ADCRC ANNUAL REPORT FORFY 1997
R \



0 . " ~ o
R ’ N ! o ~7 \ \ .
.~ 5 ¢ - .
= N ( . . P
s ~ ‘- - ! - e D - '
-~ ~ . i{ [ \ - “ ) - { ) |
p ! / i \ & ! . - / ¢ \
e { ¢ - . R ‘ T ~ L / R
- \ - . LT a
K 1. E Lo = ¢ R ) ; . (\, r

- Principal Invest_igc%tors, New Awards - T - T ( .

A e e , Qg ) J\ ) s . - ) ‘ﬁ - - - T -
;Akp'oriaye e cee P TP ST RN e ix. iy Z 81
Appleton .. ... T = k' A e - \h 82

Brucks ...... .. S e W
Burgoon .......... ... . T, S
Cesarotti ' RN

) K,\ Hoyer .'..".ki-r-{_:-n-.;.-.i.l.". .4:-..._-..‘.'....\.:.--.). ""':T',.'T\'J ..... R A e e e e - 93 ST
Huo .... v e e a b e e e AL S e P e e e e e e

Kay ©..... PR S S S o ........ r’

- Nlanseau UK = . : : .l )
Marchalonis .. ... e PUTT Loviiias . e R DU St Coe... 102

_ Montfort Lol Tl R T e e P L A . 103

T Pettit ..., FEO S e L S S )
Powis .......... S N ........ S 105-
Reaves ....... P R DI SIS

™ - . S -

._‘_Roeskel..‘...., ............... ; ....4...........;.;*.7‘.) ...... e e e e -..A...;,\.‘ /’

...................................................

1o .

" Vaillancourt .. ... e e A3
. \fVaIl'g_..ﬂ..’;..‘x._ ..... ,’“"j\\f\ ........ N - ...‘-'114‘" B
o . - _/-4 . { ‘ _ : f - o ~. . [

L .

i .—|’ - e T :' i
I ; <. N \é ik A Y . i i \J\ S -
h R N B . ' . = ' ’ O S A P S K . L B
. Cee Tl L ‘ . , ADCRCANNUAL REPORT FOR FY 1697 119
R |‘ ~ : ) . Joo N - e E- . ‘_‘_774*" . C AN 7 '_J_ ke 4
. :" o~ { 4 B ) ’ e ' - “ 7 -
o S . .
— , < « ~
s \':}‘ ; “ . . . ‘s T
' o~ N ¢ B 4







