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KEYNOTE SPEAKER

John R. Dedman, Ph.D.
Professor and Eminent Scholar
Department of Molecular and Cellular Physiology
University of Cincinnati

John R. Dedman, Ph.D., Ohio Eminent Scholar in Medicine since June 1991, and one of the
top biochemical physiologists in the country, is a pioneer in his field. His research focuses
on the mechanisms by which calcium regulates intracellular functions; in short, how calcium
acts as a communication link within cells.

Because precise regulation of calcium is basic to biological processes, Dedman works on a
variety of disease models and interacts with a broad spectrum of other investigators. His
research on the communication process of cells could lead to a better understanding of
muscular dystrophy, cystic fibrosis, heart arrhythmia, hypertension and even the damage to
brain cells following stroke.

Prior to his position at University of Cincinnati, Dr. Dedman was Professor of Physiology
and Cell Biology at University of Texas Health Science Center at Houston. He received his
Ph.D. from University of North Texas under mentorship of Ben Harris, Ph.D. Dr. Dedman
performed post-graduate training at Baylor College of Medicine.



ALUMNI CAREERS ROUND TABLE

For Research Appreciation Day 1996, the Graduate Student Association (GSA) is sponsoring
a discussion with selected alumni on career pathways and opportunities in medicine, industry
and academics.

Michael Smith, Ph.D. ('86), recently joined the faculty of the Department of Integrative
Physiology at UNT Health Science Center as an Associate Professor. Dr. Smith's research
efforts are focused on the neural control of cardiovascular function.

Ray D. Page, D.O, Ph.D. ('91), is a Medical Oncology Fellow at University of Texas M.D.
Anderson Cancer Center where he studies Primary Hepatic Lymphoma. Dr. Page is
presenting a poster (#31) on his research in today's non-student poster session.

Anmtz; Verstappen, Ph.D. ('92), is Clinical Study Manager for Alcon Laboratories, Inc. Dr.
Verstappen oversees clinical trials in Surgical/Anti-Infective Research.

Julie Y. Crider, Ph.D. ('94), is a Senior Scientist with Alcon Laboratories, Inc. in the
Molecular Pharmacology Unit. Dr. Crider's efforts focus on drug discovery in the treatment -
of glaucoma.
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UPJOHN RESEARCH ACHIEVEMENT AWARDS

Upjohn is an international pharmaceutical company that has taken an active role in
supporting medical and health education. The company provides funding for programs in
education, health social welfare, arts and culture, civic development, environmental
preservation, public policy research and the sciences.

The Upjohn Research Achievement Awards are given to the top three student poster
presentations and the top three student oral presentations as determined by a panel of judges.

The 1996 Research Appreciation Day student poster judges are David G. Bernard, Ph.D.,
Assistant Professor, Department of Biology, University of Texas at Arlington; Paul
Chippindale, Ph.D., Faculty Associate, Department of Biology, University of Texas at
Arlington; Jill Van Wart Hood, Ph.D., Allied Health Coordinator, Department of Biology,
University of Texas at Arlington; Norman Miner, Ph.D., President, MicroChem Laboratory;
Ricardo E. Rodriguez, Ph.D., Associate Professor, Department of Chemistry, Texas
Wesleyan University; Arup Sen, Ph.D., Chairman and Chief Executive Officer, Health Tech
Development, Inc.; and Reginald Stilwell, Johnson & Johnson Medical.

The 1996 Research Appreciation Day student oral presentation judges are Annita
Verstappen, Ph.D., Alcon Laboratories, Inc.; Ray Page, D.O., Ph.D., University of Texas
M.D. Anderson Cancer Center; and Julie Y. Crider, Ph.D., Alcon Laboratories, Inc.



SPECIAL CENTERS OF EXCELLENCE

Cardiovascular Research Institute

The Cardiovascular Research Institute, established in 1995, was developed from the
multidisciplinary research efforts of molecular biologists, pharmacologists, physiologists,
and physicians in the internal medicine subspecialties of cardiology and pulmonary. A key
role of the institute is to integrate basic research findings with the clinical therapeutic
problems associated with over 50 million Americans who suffer from cardiovascular
diseases.

Institute studies focus on heart disease, with special emphasis on understanding the role of
exercise in the prevention of and rehabilitation from heart disease. Research is conducted
into the fundamental molecular biologic and cellular mechanisms associate with the
improved cardiovascular function, cardio-protection from heart attacks and longer life of
those people who have moderate- to high- activity lifestyles. Both the basic science and
clinical divisions of the institute collaborate with pharmaceutical and biotechnology
corporations in order to validate new diagnostic, preventive, therapeutic and corrective
procedures. Institute activities involve local, national and international partnerships.

The institute also provides educational and research training opportunities for graduate and
medical students, and postdoctoral and clinical fellows.

Center for Osteoporosis Prevention and Treatment

The center was established in 1993 by the Department of Internal Medicine's Division of
Rheumatology to foster collaborative research between clinical and basic science faculty
dedicated to fighting this debilitating affliction. Osteoporosis is an epidemic in America,
resulting in widespread concern about the ability of the health care system to cope with this
growing problem.

Basic science departments, the Department of Public Health and Preventive Medicine, the
Department of Obstetrics and Gynecology. other departments of the medical school and other
health care institutions participate in institute projects.

Goals are: to foster research and clinical etforts to improve the diagnosis, prevention and
treatment of osteoporosis; to provide devices and drugs to initiate and validate new
preventive techniques and therapies; to forge partnerships with other medical schools since
these studies involve large numbers of patients and multi-center research activities; and to
develop programs and service models to educate the public and health care providers about
osteoporosis. Research efforts are enhanced by the use of a DEXA X-ray densitometer,
which facilitates the early diagnosis of bone mineral density abnormalities.



Institute of Forensic Medicine

The Institute of Forensic Medicine, established in the early 1980s, is an academic and
research partnership between UNT Health Science Center's Department of Pathology and
DNA/Identity Laboratory and the Tarrant County Medical Examiner's Office.

The institute's goals are to increase the quantity and scope of research projects in forensic
medicine as well as the number of graduate students studying toxicology, molecular biology
and criminalistics. The collaborative strength and variety of the institute's teaching and
research activities provide students a comprehensive training arena while building the health
science center's forensic medicine research funding.

Institute of Nutrition and Chronic Disease Prevention

The Institute of Nutrition and Chronic Disease Prevention was established in 1995 and
represents the combined efforts of the Department of Internal Medicine and the Department
of Biochemistry and Molecular Biology, as well as the talents of other interested faculty
members.

The long-term mission of this institute is to promote good health by preventing the
development and progression of chronic diseases through an emphasis on sound nutritional
practices. The institute has three broad areas of focus: higher education, public education
and community service, and basic and applied research.

Research activities address the role of nutrition in preventing cardiovascular disease, cancer
and diabetes, and the improvement of the quality of life during aging. Efforts focus on the
nutritional components and molecular mechanisms of disease processes at the cell, organ and
whole organism levels.

North Texas Eye Research Institute

The North Texas Eye Research Institute was formed in 1992 to serve as an academic and
research focus for basic and clinical science activities within the visual science community
of Fort Worth and north Texas.

The institute faculty consists of basic and clinical scientists who have primary appointments
at the health science center, private practice or industry. They are heavily involved in the
training of medical students, graduate students and postdoctoral fellows. Their research
programs cover aspects of eye disease such as retinal degenerations, glaucoma, diabetic
complications, aging and cataracts.



The institute sponsors a monthly Distinguished Visual Scientist Seminar Series, a weekly
journal club, continuing medical education courses for health professionals and an annual
eye health fair. Institute faculty also conduct clinical trials for testing the safety and efficacy
of various therapeutic drugs and devices.

Substance Abuse Institute of North Texas

The Substance Abuse Institute of North Texas, established in 1993 by the Department of
Pharmacology and the Department of Psychiatry and Human Behavior, is a consortium of
professionals with expertise in substance abuse. Scientists and physicians in physiology,
pathology, public health/preventive medicine, general and family practice and medicine also
participate.

The institute's missions are to foster clinical and basic science research, train professionals
whose efforts focus on the prevention and treatment of substance abuse, and serve as an
information resource for area substance abuse treatment programs. The institute hosts
research conferences and cosponsors seminars with area substance abuse prevention groups
and pharmaceutical industries. The institute also regularly sponsors visits by international
scholars to the health science center and the Fort Worth/Dallas Metroplex, and provides
faculty consultants to state, federal and international agencies. Outreach programs involving
many institutions from the North Texas area are being developed.

Wound Healing Research Institute

A key role of the Wound Healing Research Institute, established in 1992, is to translate
research results into viable treatments that minimize the pain and suffering caused by
debilitating consequences of problem wounds.

Its five-fold mission includes: expanding knowledge of the process of injury and wound
healing using novel in vitro models and molecular biology techniques; application and
innovative approaches such as the use of hyperbaric medicine, growth factors, tissue
replacement therapies to problem wounds to prevent amputation and permanent disability;
training graduate and medical students, interns and residents in new and interdisciplinary
approaches to problem wounds; disseminating knowledge and experience through courses,
seminars, conferences and symposia as a part of continuing medical education; and
evaluating new pharmaceuticals and devices through all phases of the FDA approval process.

Funding from federal, state and private agencies and organizations supports various projects
conducted within the institute. Faculty from basic science departments and the departments
of general and family practice, internal medicine, pathology, surgery and hyperbaric
medicine make up the research staff of the institute.
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EFFECTS OF AGING ON WOUND HEALING

S . Paranjape, T.J. Reese, J. Moore, C. Henderson, R. Agarwal, J.
Wilson, J.G. Mills, R.W. Gracy and S. D. Dimitrijevich,

Departments of Biochemistry and Molecular Biology, Surgery, and Physiology; Wound
Healing Research Institute, UNTHSC at Ft. WORTH

It is well recognized that wound healing is compromised in the aged
organisms. However, it is not clear if this is due to a loss of intrinsic
cellular capacity for repair, or if changes in the microenvironment are a
. more significant factor. We have developed Human Tissue Equivalents,
based on a three dimensional non-contracted connective tissue matrix
populated with appropriate fibroblasts, to model human skin, cornea and
conjunctiva. Such multicellular systems are useful for studies of
epithelialization and other phases of wound healing, and for comparing
responses of developmentally or functionally related tissues. In order to
study some cellular events non-intrusively (e. g. confocal microscopy),
we have developed models populated with fluorescently labeled
component cells. These labeled models have a useful life span for many
experimental protocols. Current studies utilizing Tissue Equivalents
include the role of hyperoxygenation on cell proliferation, differentiation
and matrix biosynthesis; mechanisms of matrix contraction, and the role
of growth factors. Cells from older donors appear more responsive to
hyperbaric oxygen treatment, and epithelialization is enhanced in the
Human Skin Equivalent. Although bFGF (FGF2) is less prominently
detected in the skin (but not corneas) form older donors, there appears to
be no age related effect on its expression in the component cells from this
tissue. Our studies are being expanded to include wound healing in tissues
other than skin.

Supported by the Texas Adv. Tech. Program (09760008), Texas Inst. for Res. and
Education in Aging, and NASA Biotechnology Program (NAG 9-813-Basic)

Abstract #1




Submit to Laura Barber, Graduate School of Biomedical Sciences DEADLINE: March |, 1996

UNIVERSITY OF NORTH TEXAS HEALTH SCIENCE CENTER AT FORT WORTH

Research Appreciation Day 1996

ABSTRACT FORM
First Author: Anju Dubey L
Department: Pharmacology
Undergraduate or Medical Student___ Graduate Student____ Postdoctoral Fellow_xX  Faculty Scathe. -

Read instructions and fit abstract inside the space given below:

EFFECT OF AGE AND CALORIC INTAKE ON PROTEIN
OXIDATION IN DIFFERENT BRAIN REGIONS AND ON
BEHAVIORAL FUNCTIONS OF THE MOUSE
Anju Dubey, Michael J. Forster, Douglas E. Krug, Harbans Lal and :
Rajindar S. Sohal. Department of Biological Sciences, Southern Meth- |
odist University, Dallas, TX 75275, and Department of Pharmacology,
University of North Texas Health Science Center at Fort Worth, Fort
Worth, TX 76107. |
Using the aging mouse as a model system, the present studies ad-
dressed the hypothesis that oxidative stress/damage is a causal factor in
senescence-related loss of brain functions. Based on this hypothesis, it
was expected that oxidative protein damage would increase with age
within regions of the brain associated with senescence-related func-
tional loss, and that dietary restriction, an intervention which retards
certain aspects of age-associated functional loss, would reverse such
increases. Dietary restriction was found to retard age associated decline
of sensorimotor coordination and improve performance of aged mice
on an avoidance learning problem. Protein carbonyl concentration, one
' measure of protein oxidation, increased from 8 to 27 months of age in
most regions of the mouse brain, with the most notable increases occur-
| ring in the striatum and hippocampus, regions of the brain strongly im-
plicated in age-associated functional loss. Age-associated loss of pro-
tein sulfhydryl was more uniform across brain regions, and did not in-
volve the hippocampus. Dietary restriction resulted in reversal of the
age-associated regional trends in carbonyl and sulthydryl concentration,
with the largest changes occurring within the striatum. Crossover stud-
ies in aged diet restricted and ad libitum fed mice indicated that lower-
ing of carbonyl content by diet restriction could be induced or reversed
within a time frame of three to six weeks. These findings suggest that
the beneficial effects of dietary restriction upon brain function and life-
span may depend upon its ability to acutely reduce steady-state levels
of oxidative stress. [Supported by NIA grants AG07695 and
AG07657.]

e L Y s A
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MODELING AGE-RELATED CHANGES IN PROTEIN STRUCTURES
! Anita I. Zvaigzne and Robert W. Gracy; Department

| of Biochemistry and Molecular Biology; University
of North Texas Health Science Center at Fort Worth;
3500 Camp Bowie Boulevard; Fort Worth, TX 76107

Modified proteins accumulate in aging cells and
tissues, and are thought to impede normal homeo-
stasis. This may account for such problems of
the elderly as impairment of cognitive function,
vision, immune response, wound healing and the
ability to respond to environmental and metabolic
stresses.

Most of these "aged" proteins result from post-
synthetic, covalent modifications such as
deamidation and oxidation. These modifications
ilabel a protein for degradation, and may therefore
| be considered as "terminal marking" reactions. Lt
'is believed that such marking may be affected by
| the interactions of the protein with ligands and
. other proteins. The accumulation of modified
proteins appears to be primarily due to age-
related alterations in their degradation rather
than abnormal synthesis.

Current work 1is centermfon determining how these
| post-translational events are influenced by the |
' interactions of these proteins with other ligands
and/or with other proteins. One of the questions
to be answered by this study is whether or not
computational methods can be used to predict or
support experimental observations and provide
better insight into mechanisms of terminal marking

The systems examined are native and modified
triosephosphate isomerases. Triosephosphate
| isomerase was chosen as the model protein, because
it is the best structurally characterized of all
housekeeping enzymes, and because specific deamid-
ated and oxidized isoforms have been shown to

accumulate in aging cells and tissues. Abstract #3
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. EFFECT OF BRETAZENIL ON SHORT-TERM MEMORY
- PERFORMANCE OF RATS IN A AMORRIS WATER-MAZE
. PROCEDURE. Y. Egiimez, C.J. wallis, J. Grewal, H. Lal

Department of Pharmacology and SAINT, University of North
Texas Health Science Center, Fort Worth, TX 76107.

Bretazenil is a partial benzodiazepine receptor agonist which is
known to have potent anxiolytic and anticonvulsant effects. In the
present experiments, we studied the effect of bretazenil on short-
term memory and motor performance of rats at doses that are
effective to alleviate ethanol-withdrawal symptoms. Male Long
Evans rats were trained to find a hidden platform in a Morris
Water Maze (1.8 m in diameter and 60 cm high, filled with
opacified water and maintained at 24 °C) during four consecutive
training sessions. Following the acquisition period, rats were
given a nutritionally balanced liquid diet with or without (control)
ethanol (4.5%) for 10 days. Twelve hours after removal of the
ethanol/control diet, rats were tested for their performance at the
water maze on three consecutive test days. Each day, the
platform was placed in a different location, and subjects were
given an initial information trial to locate the platform. The effect
of bretazenil (0.08, 0.32 and 1.25 mg/kg) was tested at 15, 30 and
60 min. following the information trial on measures of “latency to
reach the platform”, “path length” and “speed”. There was no
significant difference between ethanol and control groups in any
of the performance measures used. In the control group,
bretazenil did not produce any significant effect in any of the
measures whereas in the ethanol group, the lowest dose of
bretazenil induced a significant decrease in speed. These
findings suggest that bretazenil does not impair short-term
memory performance in rats at effective against withdrawal.
(Supported by NIAAA #AA09567).

Abstract #4
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- INVOLVEMENT OF PROTEIN KINASE CISOZYMES IN T
LYMPHOCYTE DYSFUNCTION DURING HUMAN SENESCENCE
; Dougl Gaudette and Robert W. Gra

jDept. of Biochemistry and Molecular Biology, University
of North Texas Health Science Center, Fort Worth, Texas
76107

' A pilot project grant application has been submitted in
fresponse to a request for applications by the National
Institute of Aging. The hypothesis of the proposed study
is: Structural and/or functional alteration(s) of

protein kinase C (PKC) isozyme signalling pathways is a
jmajor contributing factor to the impaired T lymphocyte |
functioning in the elderly. A recent study ( Fulop et al. !
Febs Lett., 1995) has indicated an altered distribution ( ‘
ie. decrease in cytosol, increase in membrane fractions ‘
under resting conditions) and impaired translocation
following stimulation of PKCa,d and &, but not PKC, in
peripheral blood T lymphocytes from elderly donors. The
aims of the proposed study are to 1) to confirm these
'observations and to extend the analysis to include PKC@
and n, two isoforms recently identified as being
particularily prominent in T lymphocytes. 2) to
accurately determine the protein content of all PKC
family members present in T lymphocytes, both under
resting and stimulated conditions, as well as in the -
cytosolic and membrane containing fractions. 3) To
evaluate whether- any of the PKC isozymes present in T
lymphocytes from the elderly subjects are structurally
‘modified. 4) To measure isozyme specific catalytic
activity in the cytosolic and particulate fractions of
resting and T cell receptor stimulated T lymphocytes
from young versus elderly donors.

Abstract #5
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COGNITIVE AND SENSORIMOTOR PERFORMANCE IN YOUNG
APOLIPOPROTEIN E2 DEFICIENT MICE. McDonald, S.R., Smith, J.,
and Forster, M.J. Department of Pharmacology, UNTHSC, Fort Worth, TX
76107 and Department of Biochemical Genetics and Metabolism, The
Rockefeller University, New York, NY 11021.

Epidemiological studies suggest a strong association of apolipoprotein E
(apoE) with Alzheimer’s disease (AD). The E4 allele is found in higher
frequency among AD patients by many independent studies, and the E2 allele
is found less frequently. Thus, it is postulated that E4 confers increased risk
of AD; whereas, E2 is apparently protective. If apoE2 exerts an important
neuroprotective function, it would be expected that the absence of E2 would
be associated with neural damage and functional loss. The purpose of this |
study was to test this hypothesis by evaluating cognitive and sensorimotor i
performance of E2 deficient mice (EO) as compared with background
controls (E2). Separate groups of five-month-old EO and E2 mice were
obtained from the Rockefeller University and tested for cognitive and
sensorimotor performance using a water maze, a T-maze, and a battery of
motor skill tests. Weight and food intake were also recorded. Learning and |
memory capacities for spatial discrimination were determined using a place
learning task in which mice were required to swim to a platform hidden ina
. tank of opacified water. The speed of the swimming response was
. significantly faster and the path length significantly longer for the E2 group.

However, no differences were apparent in the amount of time to locate the
platform. The ability of the mice to learn discriminated avoidance in a T- :
maze also did not differ between the 2 groups. Sensorimotor capabilities
were measured by maximum running capacity on an accelerating rotorod,
ability to tread on a suspended wire, and ability to walk on an elevated path
without falling. No differences were apparent in any of the sensorimotor
tests. The EO weighed significantly more than the E2, however there were
no food intake differences between the groups. Generally, the current
findings fail to indicate substantial effects of apoE2 deficiency in young mice.
While this suggests that apoE?2 is not important for maintaining CNS
function in young mice, apoE2 may be important for protection against age-
associated functional loss. Aged apoE2 deficient mice need to be evaluated |
. for the effects of any age-associated declines in cognitive or sensorimotor i
. abilities J

Abstract #6
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SCOPOLAMINE PRODUCES DEFICITS IN SPATIAL MEMORY i
PERFORMANCE ON THE CIRCULAR PLATFORM MAZE IN :
YOUNG B6D2F1 MICE. Douglas E. Krug, Christine Hoover, Brian
Koller, Christina Hulet, Tiffany Richardson, Rayburn Reynolds, ,
Cassandra Beeny, Harbans Lal, and Michael J. Forster. University of |
North Texas Health Science Center, Fort Worth, Texas 76107-2699

Spatial memory is a biological process that is thought to diminish
during aging. The circular platform maze is a task requiring the animal to
identify spatial cues that locate the position of the escape alley from the
maze. Scopolamine, a muscarinic cholinergic antagonist that has
produced amnesia in rats and mice in prior research on learning and |

. memory, was used to examine the potential of the circular maze to detect
amnesia in the mouse. Sixteen young B6D2F1 mice were compared on 4
doses of Scopolamine (0.0, 0.16, 0.32, 0.64 mg/kg) using a Latin Square

- design. The circular platform was scaled to the mouse based on the

design of the Barnes Circular Platform (Neurobiology of Aging, 12:47-

' 53). During the acquisition phase, all mice were trained to escape the

| platform by entering the 1 hole out of 18 possible holes that had the

| escape alley (8 session of 3 trials). During the reversal phase, the escape

' location was moved to position on the opposite side of the maze (4

- sessions of 3 trials). During the drug evaluation phase, the escape alley
was moved to a new location each session the drug was given.
Scopolamine doses were given on 4 test days (each dose being given to 4
subjects). Each animal was observed on the maze 15 minutes post

* injection, trials 2 and 3 followed a 10 minute ITI. Retention sessions were |
done 24 and 30 hours post injection. Scopolamine produced dose- 1
dependent amnesia as measured by total number of errors at the 0.64 and
0.32 mg/kg dose. The latency to escape was also significant at the 0.64
mg/kg dose. These results suggest the circular platform maze is a useful |
method to evaluate spatial memory deficits in mice. Future evaluation of

- aged mice for age related declines is necessary. (Supported by NIH-NIA
Grant A607695). :

{
i
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|

DENTAL NEEDS OF COMMUNITY- DWELLING ELDERS.

This study was planned to determine the oral health status of
community-dwelling elders who participate in three programs
sponsored by a local Area Agency on Aging. A Geriatric Dental
Fellow interviewed and examined fifty-one elders aged 59-95 years.
Results suggest a lack of dental care and presence of untreated oral
conditions. Seventy percent reported no current access to dental care,
53% had not seen a dentist in over 10 years and 20% reported oral
pain. Forty-nine percent expressed a need to see a dentist
immediately. Forty-five percent reported trouble chewing food, while
nearly one-third had difficulty swallowing or had a dry mouth.
Abnormal soft tissues were noted in over half of the subjects. Root
caries and/or mobility was observed in over half of those with at least
one tooth. The results confirm the need for dental care and improved
access to care for this group. This information can be used to develop
oral health programs for community-dwelling low income elders. The
implementation of comprehensive, integrated health care services that
includes oral health care is possible because the population is
currently served by a coalition of social service agencies. This study
was supported by Title IIIB of the Older Americans Act.
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FACTORS MODULAT!NG SERUM PARAOXONASE ACTIVITY.
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Paraoxonase (POX) is a serum enzyme that hydrolyses
toxic organo phosphates. In humans the enzyme shows
polymorphism and recently the prevalance of low activity
phenotype has been found to be significantly higher in
subjects prone to atherosclerosis. These findings, combined
with the observation that POX protects LDL against |
oxidation has led to the suggestion that POX activity may
be anti atherogenic. The ultimate goal of this investigation
is to study the relationship between POX and
atherosclerosis. Currently, we have investigated the effects
of diet and exercise on serum POX activity in humans and
in experimental animals. POX activity in Baboons (15-170
nmol/mil/hr) was found to be similar to humans (18-211
nmol/mil/hr) indicating that the baboon may represent a
suitable experimental model. In humans changes in serum
unesterified fatty acid levels, brought about by acute
exercise, were found to stimulate (at concentration < 0.5
meq/L) as well inhibit (at concentration > 0.5 meq/L)
serum POX activity. Studies in rabbits indicated that a high
fat, high cholesterol diet inhibited (-20 to -70%) POX
activity. POX was found to be transported in serum
' lipoproteins, specifically in a very high density lipoprotein |
. subfraction (VHDL, d > 1.15 g/ml) along with the enzyme |
lecithin cholesterol acyltransferase(LCAT). Both the levels
of VHDL and LCAT correlated positively with POX activity
(p<0.05), indicating that factors affecting the synthesis and
secretion of VHDL and LCAT may also affect the synthesis
and secretion of POX. POX activity correlated negatively
(p<0.05) with the levels of lipid peroxides in plasma
suggesting that lipid peroxides may inhibit POX activity or

Abstract #9




g e L A IR e e e et ey > A R B e s e S O e cliiiee L N e s it RO ¢ =/ o bt & et AR D R L g LR WA Lo ol

UNIVERSITY OF NORTH TEXAS HEALTH SCIENCE CENTER AT FORT WORTH

Research Appreciation Day 1996

ABSTRACT FORM
First Author: Pamela Brett
Department: Medicine & Biochemistry & Molecular Biology
Undergraduate or Medical Student___ Graduate Student_X  Postdoctoral Fellow__ Faculty_ Staff

Read instructions and fit abstract inside the space given below:

DOT BLOT, AN ALTERNATIVE APPROACH FOR THE QUANTIFICA
TION OF APOLIPOPROTEINS Pamela L. Brett and Walter J.
McConathy. Departments of Medicine and Biochemistry &
Molecular Biology. UNTHSC, Fort Worth, Texas 76107

Changes in apolipoproteins\lipoprotein levels have been associat-
ed with many pathological conditions. Therefore their quantification
can be important in the treatment and prevention of diseases.
Traditionally, quantification of apolipoproteins has involved the use
of ELISA or electroimmunoassays. These methodologies are time
consuming, require expensive equipment, and have inherent
technical problems associated with quantitating lipoproteins. The
dot blot immunoassay is a variation of a micro ELISA assay. Dot
blotting involves applying samples (0-2 mL) to nitrocellulose (NC)
membrane using a 96-well dot blot manifold. Prior to or after
application, samples can be treated (detergents, solvents) to expose
masked epitopes. Addition of primary antibody is followed by
secondary antibody conjugated to alkaline phosphatase. Color
development occurs with BCIP/NBT with an optimal development
time of 5-7 minutes. The image is scanned and stored as a
computer true image file (TIF). ZeroD-Scan, (Scanalytics) generates
levels automatically from the standard curve. The first apolipoprot-
ein to be quantified using this method is apo(a). Lp(a) is an
independent risk factor for coronary heart disease. Using second-
ary standards, sensitivity and range of this assay is from 0.4ng/dot
to 3.5ng/dot. The standard curve is the expected sigmoidal curve.
Preliminary results for other apolipoproteins (Al, All, B, Cl, Cll, Clll,
D and E) yielded a similar sigmoidal response. The dot blot method
is time efficient, results can be easily obtained in eight hours. Much
of the needed equipment is standard to many laboratories, except
for the dot blot manifold, scanner and the computer software
program. Therefore this sensitive method can be used in many
laboratories and has general applicability for all antigens, including
detergent solubilized antigens such as membrane proteins.
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ATTENUATION OF ATHEROSCLEROSIS IN
CHOLESTEROL FED RABBITS BY HYPERBARIC
OXYGEN TREATMENT. Bhalchandra J. Kudchodkar and
Judy R. Wilson* Depts of Biochemistry & Molecular
Biology and Integrative Physiology.*, UNTHSC, Fort
Worth, Texas 76107-2699.

Oxidative modification of lipids in plasma lipoproteins
and tissues is believed to be important in the genesis of
atherosclerosis. Since hyperoxia is known to promote lipid
oxidation, it was felt important to evaluate the effect of
hyperbaric oxygen (HBO) on the development of
atherosclerosis because of the expanding use of this
treatment in clinical and sports medicine. New Zealand
white rabbits were randomly divided into three groups
(Gr.). Gr. I (n=3) was fed chow while Gr. II (n=5) and
Gr. III (n=6) were fed chow supplemented with 10%
coconut oil + 1% cholesterol. In addition, rabbits in Gr.
IIT received 90 minutes of 100% 0, at 2.5 ATA, 5§

days/week. In Gr. II 3/5 animals died between 8 and 9
weeks while only 1/6 animals in Gr. III died at the end of
10 weeks at which time all animals were sacrificed and
aortas were removed. Atherosclerosis was assessed in
sections taken from the aortic arch and by determining
cholesterol content of the arch, abdominal and thoracic
segments of the aorta. Massive atherosclerotic lesions were
seen in both the animals in Gr. II. On the other hand, in
Gr. III animals, atherosclerotic lesions were absent in
three, minimal in one and moderate in the other. Aortic
cholesterol content (Gr. Il vs Gr. III: mg/g) was Arch: 17.0
vs 5.8; Abdominal 4.3 vs 1.9 and Thoracic: 7.9 vs 2.7.
The effect was independent of serum and lipoprotein
cholesterol which were elevated to the same extent in both
groups. Serum and tissue levels of TBARS in the HBO
treated Gr. III were lower compared to Gr. II but were
higher compared to Gr. I. These results indicate that HBO
treatment was effective in suppressing atherosclerosis
especially in abdominal and thoracic aortic segments.
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ALTERATIONS IN AUTONOMIC FUNCTION AND MYOCARDIAL
ENKEPHALINS IN MORPHINE-ADDICTED DOGS

'L.D. Napier, Z. Mateo, D.A. Yoshishige, T.S. Noecker, B.A. Barron, J.L.
'Caffrey. University of North Texas Health Science Center, Dept. of
Physiology, Fort Worth, Texas 76107.

Opiate abuse continues to be a significant public health concern. Post-
mortem studies have revealed substantial cardiovascular abnormalities in opiate
addicts. Endogenous opioids increase in some types of heart disease and may
be altered as a result of opiate addiction. Since little information is available
regarding the cardiovascular adaptations to chronic opiate administration,
morphine pellets (75 mg) were implanted subcutaneously in dogs. Plasma
- morphine rose through Day 3 and remained relatively stable thereafter. After
| 7 days, dogs were anesthetized for cardiovascular evaluation. Hypertensive
| responses to naloxone administration (an average of 35.6 mmHg) served to
' verify drug dependence. The bradycardic response to vagal stimulation was
' significantly reduced in addicted dogs when compared to controls. The arterial
pressor response to bilateral carotid occlusion (BCO) appeared to be blunted.
Naloxone did not reverse the reduced responsiveness in addicted animals and
acute morphine did not suppress the response in controls indicating that the
attenuated responses were due to chronic exposure to morphine and not to its
acute influence. Following the experiments, the heart tissue was homogenized.
Enkephalins were extracted, separated by molecular weight and assayed with
antibodies specific for C-terminal met-enkephalin (ME) and met-enkephalin-
 arg-phe (MEAP) sequences. ME-immunoreactivity was unchanged as a result
of addiction but immunoreactivity eluting with MEAP and the N-terminal
 extended precursor, Peptide-B, was decreased in addicted animals compared
to controls. The results indicate that chronic morphine alters autonomic control
of the heart and circulation. Parallel reductions in cardiac enkephalins suggest
that endogenous opioids contribute to this adaptation. Technical concerns
associated with repeated pellet implantation during longer protocols have led
us to begin using ambulatory infusion pumps to deliver morphine. This method
provides for better control of the dose administered and early results are
 promising with plasma morphine reaching the desired steady state within eight
nours. This method will be used to evaluate the cholinergic mechanisms
responsible for the alterations in autonomic function.
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ISCHEMIA-INDUCED «-ADRENERGIC
- MEDIATED CORONARY CONSTRICTOR TONE
DURING SUBMAXIMAL EXERCISE IN DOGS
Geoffrey Kline and Patricia A. Gwirtz, Department of
Integrative Physiology, University of North Texas Health
Science Center, Fort Worth, Texas 76107.
Under normal coronary flow conditions a coronary -
| adrenergic mediated constrictor tone is small during mild
| levels of exercise. This study examined the hypothesis: a
. coronary artery stenosis during mild exercise results in
| myocardial ischemia and exacerbates the coronary -
constrictor tone. Seven dogs were chronically instrumented
with a flow probe and occluder on the left circumflex
coronary artery. The selective «,-adrenergic antagonist,
prazosin (0.5 mg, i.c.) Was given during exercise at 6.4
kph, 4% incline to remove the constrictor tone while the
dogs were running. Coronary blood flow (CBF) increased
by 25+3% during exercise. In the absence of a coronary
artery stenosis, CBF increased only 4+3% after prazosin.
When CBF was prevented from increasing above baseline
resting flow levels by partial inflation of the occluder, CBF |
increased by 23+4% after prazosin. These data suggest that
- an ischemia-induced increase in the sympathetic adrenergic
' coronary constrictor tone occurred. (Supported by NIH |
HL-34172 and HL-29232, and a grant from the Texas |
Affiliate of the American Heart Association) i
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ACTIVATED INTRAMUSCULAR MECHANORECEPTORS (IMR)
INHIBIT HUMAN CAROTID BAROREFLEX (CBR) FUNCTION.
K.H. Bryant, L.P. Reese, X. Shi, and P.B. Raven. Departments of |
Integrative Physiology and Medicine, University of North Texas
Health Science Center at Fort Worth, Texas.

The aim of this study was te differentiate whether lower body %
positive pressure (LBPP) induced diminution of CBR was associated f
with the activated IMR or the increased central venous pressure '!

- (CVP). Heart rate (HR) and mean arterial pressure (MAP) responses |

were assessed using a train of pulsatile neck pressure and suction
(+40 to -65 torr) in 7 normal healthy male volunteers (age:25+1yr).
The maximal gains of CBR-HR and CBR-MAP were compared
during supine rest, LBPP 30 torr, and volume expansion (VE) with
6% dextran in saline by increasing 5.8 +0.2% (3.6+0.2 ml/kg, VE-I)
and 9.51+0.3% (6.1+0.3 ml/kg, VE-II) of total blood volume,
respectively (see table). Though CVP was similarly increased ,

Cvp HR MAP CBR-HR CBR-MAP
(mmHg) (bpm) (mmHg) (bpm/mmHg) (mmHg/mmHg)

Baseline 6.6+0.8 57+3 93+4 0.455+0.078 0.313+0.037
LBPP 8.1+0.5* 57+3 95+4 0.272+0.055* 0.235+0.026*
VE-I 8.4+0.3* 56+2 88+3 0.424+0.090 0.360+0.122

VE-II 10.2+0.5* 59+4 97+3 0.343+0.084* 0.197+0.063

* indicates a significant change from the baseline.
by LBPP and VE-I; LBPP, not VE-I, significantly decreased CBR,
indicating that the LBPP induced CVP increase could not exclusively
explain the diminished CBR. We concluded that an activated IMR
resulted in a reduced CBR gain.
(Supported by AHA-TX Affiliate Grant-in-Aid 93R-146 and NIH
grant #HLA45547)
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ELIMINATION OF POST-EXERCISE HYPOTENSION IMPAIRS
PLASMA VOLUME RECOVERY.

Patrick M.Hayes, Jason C.Lucas, Peter B.Raven, H.Bart Robbins,
and Xiangrong Shi. Department of Integrative Physiology, UNT
Health Science Center, Fort Worth, TX 76107.

The aim of this study was to test the hypothesis that PV recovery
following exercise was facilitated by post-exercise hypotension. Six
volunteers (age: 27.5+1.2 years) performed 2 bouts of cycling exercise
(2.0+0.2 watts/kg) for 60-min (=1 week apart) followed by 90-min
seated recovery without intervention (Exp.l) or with phenylephrine
infusion (PE, 60 - 90 ug/min to maintain normotension at the baseline)
started at the 10th-min through the end of recovery (Exp.2). At time O,
5, 15, 30, 45 and 60-min of exercise, and at 5, 15, 30, 45, 60 and 90-
min of recovery, blood samples were taken for the analyses of hematocrit
(Hct, by Microhematocrit), hemoglobin (Hb, by Co-Oximeter), total
plasma protein (TP, by Refractometry), and plasma albumin (PA,
Colormetric method). PV was determined using Evans blue dye dilution
method prior to exercise and APV was calculated from the changes in Hb
and Hct during the experiments. There was no difference in any baseline
variable between the two experiments (see table):

Exp. Wt. (kg) PV ()  Hct(%) Hb (zd) TP (g/dl) PA (g/d])
1 822429 4.00+0.26 42.7+0.8 14.140.3 7.1+0.2 4.4+0.1
2 83.6+4.0 3.95+0.31 42.2+1.3 13.940.4 7.0+0.1 4.3+0.1

Started at the 30th-min of recovery, APV approached the baseline in
Exp.1, -1.8+1.2% (P=0.18), which was significantly different from that
in Exp.2, -6.2+1.0% (P=0.01). However, ATP content was +0.2+4.6g
and +9.5+ 3.5g with and without PE, respectively. We concluded that
post-exercise gain in TP was impaired by PE during recovery from acute
exercise and that recovery of PV was associated with post-exercise
hypotension.

Partially supported by AHA-TX Affiliate Grant-in-Aid 93R-146
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Submit to Laura Barber, Graduate School of Biomedical Sciences DEADLINE: March 1, 1996

UNIVERSITY OF NORTH TEXAS HEALTH SCIENCE CENTER AT FORT WORTH

Research Appreciation Day 1996

ABSTRACT FORM
First Author: Pk H &%6 5
Department: o 3 M‘t‘j whive Th ye l'oic‘ﬂ\j

Undergraduate or Medical Student Graduate Student V Postdoctoral Fellow Faculty Staff’

Read instructions and fit abstract inside the space given below:

INCREASE IN PLASMA PROTEIN DURING RECOVERY
FROM EXERCISE.

Patrick M.Hayes, J.C.Lucas, H.Bart Robbins, Xiangrong Shi, and
Peter B.Raven. Department of Integrative Physiology, UNT Health

Science Center, Fort Worth, TX 76107.

The aim of this study was to test the hypothesis that there was a net gain
of plasma protein following one bout of exercise. Six volunteers (age:
27.5+1.2yrs, wt.: 80.5+3.2kg, ht.: 180+3cm) performed cycling
exercise for 60 minutes at 65% of their individual maximal aerobic
capacity (power output: 2.0+0.2 watts/kg) followed by 90 minutes of
recovery in the seated body position of the exercise. Before exercise
(=60-min seated rest), and at 5, 15, 30, 45 and 60 minutes of exercise,
and at 5, 15, 30, 45, 60 and 90 minutes of recovery, blood samples were
taken for the analyses of hematocrit (Hct, by Microhematocrit),
hemoglobin (Hb, by Co-Oximeter), total plasma protein (TP, by
Refractometry), and plasma albumin (PA, Colormetric method). Plasma
volume (PV, 4.07+0.18L) was determined using Evans blue dye
dilution method prior to exercise and the change in PV was calculated
from the changes in Hb and Hct during the experiment. At the end of 60-
min of exercise, PV was significantly decreased by -14.5 +2.4%
accompanied by significant increases in TP (+12.9+2.7%) and PA
(+16.5+3.8%). The increased TP and PA were explained by the
exercise induced hemoconcentration. At the end of recovery, APV was
-2.1+2.4% (P=0.42). However, TP and PA remained above baseline,
TP: +6.6 £1.9% (P=0.045) and PA: +7.94+2.7% (P=0.061). We
conclude that moderate prolonged exercise stimulates a gain of plasma
proteins during the recovery from exercise.

Partially supported by AHA-TX AfTiliate Grant-in-Aid 93R-146
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' COMPARISON OF NON-INVASIVE VS. INVASIVE

- MEASUREMENTS OF ARTERIAL BLOOD PRESSURE DURING

. PROGRESSIVE DYNAMIC EXERCISE TO FATIGUE.

R.G. Querry, K.M. Gallagher, I.P. Reese, K.H. Bryant and P.B. Raven,
| FACSM. Dept. of Integrative Physiology, University of North Texas
Health Science Center, Fort Worth, TX. 76107

The purpose of the study was to compare systolic arterial pressures
(SAP), mean arterial pressures (MAP), and diastolic arterial pressures
. (DAP) as measured non-invasively by a photoplethysmographic method
(Ohmeda Finapres 2300) to pressures measured invasively via radial artery
cannula during progressive dynamic exercise to fatigue. Pressures were
recorded beat-to-beat on line using both methods simultaneously in four
males age 25.2 + 2.9 yrs. during four experimental conditions of exercise:
a) control - exercise with no intervention; b) exercise with thigh cuff
inflation to 90 mmHg; c) exercise with application of lower body positive
pressure (LBPP) to 45 mmHg; and d) exercise with thigh cuff inflation +
LBPP. The regression equations and coefficient of determination (R%) on
trials where Finapres vs. arterial line placement met established criteria for
accurate data collection for the Control condition are as follows: (SAP)
y=1.18x-19.65, R*=0.96, (MAP) y=0.99x-0.41 R’=0.95, and (DAP)
y=1.09x-3.6, R?=0.81. Although SAP indicated a higher intercept, no
significant differences were found with unpaired t-tests. Findings were
similar in the experimental conditions. These findings demonstrate that the
Finapres can provide an accurate absolute measurement of beat-to-beat
changes in systolic, mean, and diastolic arterial pressures during
progressive dynamic exercise to fatigue and during conditions of
heightened sympathetic nervous system activity. We conclude that the
Finapres can be used as a non-invasive substitute for invasive arterial lines
to decrease subject risk during physiological experimentation without
losing the fidelity of the data as long as the established criteria for Finapres
measurements are met. (Supported in part by NIH HL45547.)
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INTERACTION OF MUSCLE ERGORECEPTORS WITH
CENTRAL COMMAND DURING PROGRESSIVE
WORKLOAD DYNAMIC EXERCISE TO MAXIMUM IN
HUMANS S.A. Smith, KM. Gallagher, R.G. Querry, K.H.
Bryant and P.B. Raven, FACSM Department of Integrative
Physiology, University of North Texas Health Science
Center, Fort Worth, TX 76107

Six subjects, mean age 26.8 + 4.3 yrs, performed an
increasing workload (WL) bicycle exercise protocol to
maximum to investigate the interaction of central command
and muscle ergoreceptors. Measures of central command
included electromyographic activity (EMG in p volts) of the
m. rectus femoris, heart rate (HR in bpm), and ratings of !
perceived exertion of leg effort (RPE_ in au.). Each subject
performed four bouts of exercise: control-exercise with no
intervention; exercise with thigh cuff inflation to 90 mmHg;
exercise with application of lower body positive pressure
(LBPP) to 45 mmHg; and exercise with combined thigh cuff
inflation and LBPP. Mean results are presented below:

WL Control Cuffs LBPP Cuffs + LBPP
EMG | HR | RPE, | EMG | HR | RPE, | EMG | HR | RPE; | EMG | HR | RPE;
Rest | 12 65 — 11 71 — 8 62 —_— 17 61 ———

100W |35 |97 10 . |sS§ 106 | 14* |65* | 106 |13* |43 102 | 14*
200W | 66 128 |15 87 134 |17 121# | 13344) 164} 1179 136 |18
Max | 106 |171 |18 110 | 160 |19 164 | 155 |19 129 1153101419
2 factor ANOVA significance from control is indicated by an * when p<0.05

We conclude that activation of the muscle ergoreceptors
occurs by recruitment of additional motor units during
progressive dynamic resistance exercise as a result of
increased central command. This was reflected by
significant increases in EMG activity and RPE, as well as a
trend for an increase in HR. '

Supported in part by NIH HL45547 . i
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EXERCISE TRAINING ENHANCES GLYCOLYTIC AND OXIDATIVE
. ENZYMES IN CANINE MYOCARDIUM. S. Stuewe, P.A. Gwirtz, and
R.T. Mallet, Dept. of Integrative Physiology, Univ. North Texas Health
Science Center, Fort Worth, Texas 76107-2699

Epidemiological evidence indicates that endurance exercise training
renders the myocardium resistant to ischemic injury. However, the
mechanisms for exercise-induced cardioprotection are unknown. Exercise
training increases activities of glycolytic and oxidative enzymes in skeletal
muscle. The goal of this study was to determine whether training can also
enhance the metabolic capabilities of cardiac muscle. Mongrel canines
were subjected to 9 wk treadmill training; sedentary dogs were cage-rested
for 4 wk. Stop-frozen samples of left (LV) and right (RV) ventricular
myocardium were obtained from pentobarbital-anesthetized trained (Trn)
and sedentary (Sed) dogs. Enzymes (HK: hexokinase; PFK: phospho-
fructokinase; GAPDH: glyceraldehyde 3-phosphate dehydrogenase; PK:
pyruvate kinase; LDH: lactate dehydrogenase; CS: citrate synthase; o-
KGDH: a-ketoglutarate dehydrogenase; MDH: malate dehydrogenase; 3-
HADH: 3-hydroxyacyl CoA dehydrogenase) were extracted in phosphate
buffer and assayed at 38°C. The table reports enzyme activities (U - mg
protein™'); data are means + SE, n = 6 (*: P < 0.05 vs. sedentary).

Enzyme LV Sed LV Trn RV Sed RV Trn
HK 0.12 + 0.03 0.14 4+ 0.05 0.10 + 0.02 0.13 + 0.04
PFK 0.66 + 0.06 0.77 £ 0.16 0.50 + 0.08 0.50 + 0.09
GAPDH 4.2 + 0.35 6.3 £ 0.5% 45+04 6.0 + 0.4*
PK ZF #0.5 4.7 + 0.8* 26 +£04 3.3'40:3
LDH 8.8 055 9:6 1.2 7.0 + 04 8.6 + 0.7
CS 0.43 + 0.05 0.82 + 0.10* 0.49 + 0.09 0.57 + 0.10
«-KGDH 0.022 + 0.001 0.026 + 0.006 0.017 + 0.003 0.030 + 0.006
MDH 6.2 + 0.7 83+ 1.8 5.6+ 0.5 6.3 + 0.8

| 3-HADH 0.60 + 0.05 1106+ 0.12* 0.53 + 0:08 0.87 £+ 0.13

- Exercise training increased GAPDH activity in both ventricles. During
ischemia, GAPDH is the primary rate controlling glycolytic reaction.
Thus, increased GAPDH activity could support enhanced glycolysis in
trained myocardium. Citrate synthase, which catalyzes carbon entry into
the TCA cycle, and 3-HADH, a rate-controlling reaction in fatty acid -
oxidation, were also increased in trained LV, thus, training enhances
myocardial oxidative capacity. (NIH support: HL 50441, HL 34172)
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ELEVATED RIGHT ATRIAL PRESSURE DOES NOT
REDUCE FLOW TO COLLATERAL-DEPENDENT
CANINE MYOCARDIUM.

Ying Yu, Hong-Wei Wang, Masao Itova, H. Fred Downey.
Department of Integrative Physiology, University of North Texas
Health Science Center at Fort Worth, Fort Worth, TX 76107.

Coronary venous pressure (CVP) may become substantially
elevated during right ventricular failure, and the resulting decrease
in the perfusion pressure gradient might impair coronary blood
flow, especially to ischemic myocardium. The effects of elevated
CVP on coronary collateral flow are controversial. Eng and Kirk
(Circ. Res. 55:10-17,1984) described waterfalls in the coronary
collateral circulation that would obviate increases in coronary
venous pressure up to 20 mmHg. Manor et al. (Am. J. Physiol.
267:H1151-H1156, 1994) reported reduced collateral flow as
right atrial pressure (RAP) was increased to 23 mmHg. Both
findings were based on indirect estimates of collateral flow by the
retrograde flow technique. We measured flow to normal and
acutely ischemic myocardium directly with tracer microspheres
during control (C, RAP=4.2+1.6(SE) mmHg) and elevated CVP
(E, RAP=23.4+1.2 mmHg). RAP was elevated by constricting
the pulmonary artery with pump controlled venous return to raise
right heart pressures in 5 anesthetized dogs with acute LAD
occlusion. Regional, transmural* blood flow (ml/min/g):

Collateral-dependant Region Normal Region
Epi Mid  Endo Epi Mid Endo |

C .21+.05 .12+.03 .16+.04 .82+.05 92+06 1.0+.1
E 27+04 1501 .18+04 1.0+£13 13+£3 1332
*Epi=Epicardial; Mid=Midmyocardial, Endo=Endocardial.
Raising RAP to 23 mmHg does not impair blood flow to acutely

ischemic or normal canine myocardium. (Supported by NIH P,
HL35027 and Tex. Adv. Res. Prog. 9768.)




Submit to Laura Barber, Graduate School of Biomedical Sciences DEADLINE: March [, 1996

UNIVERSITY OF NORTH TEXAS HEALTH SCIENCE CENTER AT FORT WORTH

Research Appreciation Day 1996

ABSTRACT FORM
First Author:  Gerson Rocha, M.D., Ph.D.
Department: Department of Integrative Physiology
Undergraduate or Medical Student____ Graduate Student____ Postdoctoral Feilow___ Faculty_ X Staff

Read instructions and fit abstract inside the space given below:

HYPEROSMOLAR STRESS-INDUCED
VASOMOTION IN SMALL ARTERIES

G.M. Rocha, P.A. Gwirtz and P.B, Raven, Department of
Integrative Physiology, University of North Texas Health
Science Center, Fort Worth, Texas 76107.

This study examined the hyperosmolar effect of
impermeant and permeant osmolytes on vasomotion of mice
tail arteries approximately 300um in diameter. The mice
tail arteries were isolated, cannulated and pressurized to 40
mmHg without intraluminal flow. /n vitro measurements of
the microarterial internal diameter were made with a video
dimension analyzer system. Increases in osmolarity from
300 to 500 mOsm were produced by adding the impermeant
osmolyte, D-mannitol or the permeant osmolyte, NaCl to
the vessel bath. Increasing the hyperosmolar state with
both NaCl and mannitol in a concentration-dependent
manner induced significant constrictive vasomotion in
endothelium-intact arteries. Hyperosmolarity induced by
NaCl resulted in a lesser and later vasoconstrictive response
in comparison to the response to mannitol. Therefore, we
suggest that a Na+ and/or Cl- vascular smooth muscle cell
transport mechanism exists and 1s atfects the modulation of
myogenic basal tone during hyperosmolar conditions.
(Supported by NIH HL-45547, HL.-34172 and HL-29232)
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ACTIVATION OF CAM KINASE II ACTIVITY BY BETA

ADRENORECEPTOR AGONIST IN CANINE AORTA |

FOLLOWING CHRONIC EXERCISE. J. S. Shirley, Y. Gong,
W. W. Daniels. P. B. Raven and S.R. Grant, Departments of Integrative
Physiology, and Biochemistry and Molecular Biology, UNTHSC at
Fort Worth 76107-2699.

Recent studies in chronically exercised canines have shown that
endurance training leads to increased vascular (arterial) sensitivity to
alpha and beta adrenergic receptor agonist. In response to dynamic
exercise, arterial smooth muscle cells apparently undergo extensive
membrane remodeling. As a first step in identifying cellular
mechanism(s) operative in the arterial myocyte activity, we have
monitored changes in smooth muscle myocyte CaM kinase II activity.
We have evaluated the effects of myocyte exposure to a dedicated beta-1

agonist, dobutamine (DOB) and its antagonist, metoprolol (MET) and
correlated them to CaM kinase II activity in both cage-rested and |
endurance-trained canines. Similar studies have been performed for the

beta-2 agonist/antagonist pair, isopreterenol (ISOP) and ICI-118551.

Results from this study indicate that B1 agonists strongly activate and 1
antagonist block CaM kinase II activation in aortic smooth muscle cells.
The activation curves for cage-rested and endurance-trained animals were
significantly different with respect to the activation and de-activation

response. We have identified CaM kinase II as part on a nuclear '

signaling pathway which negatively controls growth regulated gene
expression. We conclude that beta-1 adrenergic receptor signaling

activates CaM kinase II in a calcium sensitive nuclear signaling pathway

in vascular smooth muscle.

(The work was supported in part by Am. Heart TX. Affiliate Grant 95G-

155 and an NIH Grant HL 45547.)
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EPYRUVATE-ENHANCEMENT OF POST-ISCHEMIC FUNCTION IN
'ISOLATED WORKING GUINEA PIG HEARTS IS NOT MEDIATED
‘BY CYCLIC AMP. [sabel Tejero-Taldo. Jie Sun, James L. Caffrey
'Robert T. Mallet. Dept. Integrative Physiology, Univ. N. Tex. Hith. Sci.
Ctr., Ft. Worth, Texas 76107.

This study tested the hypothesis that pyruvate-enhancement of post-
‘ischemic cardiac function, like that of catecholamines, is mediated by
‘cyclic AMP (cAMP). Isolated working guinea-pig hearts, perfused with
10 mM glucose-fortified Krebs-Henseleit, were subjected to 45 min low
 flow ischemia (coronary flow 20% of baseline) , then reperfused for 35
'min to produce reversible dysfunction (stunning). Four groups of 6
* hearts were studied: 100 min nonischemic time control (TC); reperfusion
' without intervention (REP), or treatment with 50 nM isoproterenol (ISO)
“or 5 mM pyruvate (PYR) at 15-35 min reperfusion. cAMP was measured
in frozen myocardium by radio-immunoassay. Figure: Cardiac function
(left ventricular stroke work, mJ/g wet; filled bars) and cAMP content
' (nmol/g dry; open bars) were measured at 35 min reperfusion (*: P <
10.05vs. TC; :P <
0.05 vs. REP). In REP,
cardiac function was 0.8 o
severely impaired, but +

cAMP was unchanged.

As expected, ISO o
stimulated function and 0.4 -

increased cAMP !
content. PYR also .

restored function to TC

level, but did not 0—— e —REP — IS0 0

PYR

o

STROKE WORK
cAMP CONTENT

increase cAMP
content. Conclusions:
Cardiac stunning is not acompanied by decreased cAMP content. PYR
enhancement of post-ischemic ventricular performance is independent
of cAMP. (NIH support: HL 50441) Altract 423
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RELATIONSHIP BETWEEN MYOCARDIAL CYTOSOLIC
INORGANIC PHOSPHATE AND CONTRACTILE FUNCTION
DURING ISCHEMIA IN RAT HEART. M.-X. He. S. Wang and H. F.
Downey. Dept. Integrat. Physiol., Univ. N. Tex. Hlth. Sci. Ctr., Ft.
Worth, TX 76107.

Myocardium deceases contractile function immediately at the onset of
ischemia, to diminish further ischemic injury. This intrinsic protective
mechanism which actively downregulates myocardial contractile function
in the face of decreased coronary blood flow is poorly understood.
Myocardial cytosolic inorganic phosphate (Pi) increases rapidly whenever
energy demand exceeds energy supply, and increase in Pi depresses
myocardial contractile force in vitro. To define whether Pi plays important
roles in the downregulation of contractile function, the relationship
between Pi and left ventricular pressure (LVP) of isolated rat hearts was
determined during ischemia. 3!P-NMR spectroscopy was used to detect
the rapid change of Pi, while LVP, an index of myocardial contractile
| force, was simultaneously recorded. High time resolution of NMR

spectroscopy (0.5 sec) was achieved by averaging data collected during 40
| repetitive periods of brief ischemia in each experiment. Each brief
| ischemia was induced by decreasing coronary flow to 30% of baseline
abruptly for 30 sec followed by 3 min of reperfusion. The stability of the
| preparation was verified by unchanged hemodynamic and energetic
indexes, which were measured during baseline, between periods of brief
ischemia, and at the end of the experiment. The results (see Figure) show
that Pi increased twofold within
0.5 sec at the onset of ischemia
and reached an elevated plateau
at 11 sec. LVP decreased
rapidly as Pi increased and
! reached a lower steady level
i while Pi remained at its plateau.
|
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i ATP did not change during
| brief ischemia. The results
. suggest that Pi may initiate- the
' downregulation of myocardial
- contractile function at the onset
- of ischemia. (Supported by
- Faculty Research Grant, and
- NIH Grant HL35027)
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A CALCIUM SENSITIVE NUCLEAR SIGNALING PATHWAY
SILENCES SKELETAL AND CARDIAC ACTIN GENE EXPRESSION
IN ARTERIAL PAC-1 CELLS. Y. Gong, H. Zeng, W. Daniels, R. Easom,
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