Forty-fourth Annual AOA Research
Conference Abstracts, 2000: Part 2

Part 2 contains abstracts in the Poster Session on Basic Sciences
and Medical Education. Part 1 (August issue) contained abstracts
in AOA Research Fellowships, and poster presentations on
osteopathic manipulative medicine/osteopathic principles and
practice (OMM/OPP) and Clinical Studies to be presented at the
Forty-fourth Annual AOA Research Conference. For the con-
venience of attendees, abstracts appear in their scheduled sequence
and are numbered for easy reference.

Abstracts are reproduced exactly as submitted. The Amer-
ican Osteopathic Association and The Journal of the American
Osteopathic Association assume no responsibility for the content
of the abstracts printed herein.

Basic Sciences
BOI

Human Infant Body Segment Morphology: A Strategy for Developing
Locomotor and Postural Skills. J.P. Wells, Ph.D., D. Hyler-Both, D.O., A.J.
Wells, MSI, D.L. Prisk, MSII, K.M. Waldron, MSII. West Virginia School
of Osteopathic Medicine, Division of Structural Biology, Lewisburg, WV
24901.

Human infants and quadrupedal old world monkey infants share similar
lower limb adaptations which have developed to allow for propulsive forces
to be produced in the dominant lower limb. These adaptations came about
in response to freeing the upper extremity in humans which led to the
development of bipedalism and producing an upper extremity capable of
steering and pulling in old world nonhuman primates. In both primates,
development of muscle mass, concurrent with locomotor and postural skill
development, occurred in the proximal portions of the thigh and leg.

This study attempts to establish a clear relationship between normal
structure and function, that is, between biomechanics of the developing
musculoskeletal system in human infants and the positional behavior which
it permits. 167 human infants ranging in age from 0.1 to 18 months were
characterized as to body segment length and shape in such a fashion that
centers of mass could be determined by biomechanical structure analysis.
Specific findings include: in the trunk the greatest relative lengthening
occurred in the pelvis followed by the abdomen and then the thorax. The
center of mass of the thigh and leg migrate away from the trunk. The leg
center of mass migrates faster than the thigh and therefore, the center of
mass of the thigh is more proximal.

The final result of these studies will be the production of a document
which will plot the normal pattern of human infant growth and
development.

The authors wish to thank the American Osteopathic Association and the
WVSOM intramural research program for their generous support.

B02

Modulation of Estrogenic Effects in Candida albicans as a Means of
Augmenting Antifungal Activity of Azole-Type Compounds.
Bryan Larsen, Ph.D. and Michael Essmann, B.S. Des Moines
University Osteopathic Medical Center, Office of University
Research. Des Moines, IA 50312

Previous work in our laboratory (J. Infect. Dis. 181:1441, 2000)
indicated that 17-estradiol is a pleiotropic regulator of Candida
albicans virulence and fitness under conditions of stress. This
finding led us to hypothesize that estrogen may also increase
resistance of fungal pathogens therapeutic drugs and as a
corollary, anti-estrogens may enhance susceptibility. We tested
this hypothesis with a panel of clinical yeast isolates inoculated
into a series of serial two-fold dilutions of miconazole (5ug - Oug)
with various additives. We measured turbidity and did viable
plate counts at 6 and 18 hours after inoculation. We found that
the addition of estradiol shifted the antimicrobial endpoint in the
direction of lesser susceptibility to miconazole. Fetal calf serum is
able to substitute for estradiol in these experiments. When these
studies were repeated with nafoxidine and tamoxifen, the MIC
values were shifted in the direction greater susceptibility.
Evidence showing that estradiol upregulates ABC-transporters in
yeast suggests a possible mechanism for the augmented resistance
in the presence of estradiol. The effects of nafoxidine and
tamoxifen are encouraging as drug entities that may enhance
antifungal resistance. Future studies will investigate larger panels
of fungal pathogens and additional estrogen receptor modifying
agents to determine how widespread this phenomenon is among
pathogenic yeast.
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B03*

A non-invasive method for monitoring the re-epithelialization of a wound in vivo
GJ Koenig, M.S. and CH Greene, Ph.D.

Philadelphia College of Osteopathic Medicine

Department of Biomedical Sciences

Philadeiphia, PA 19131

The purpose of this study was to develop a reproducible, non-invasive
method for demonstrating the restoration of an intact epithelial barrier after
wounding.

Thirty-two male Hartley Albino guinea pigs received two, midline, full skin-
thickness, excisions on the back using a 5-mm biopsy punch. An occlusive
chamber was applied to each wound and replaced daily until re-epithelialization
occurred.  The chamber allowed the maintenance of a moist wound
environment and daily monitoring of the wound physiology in vivo by sampling
chamber fluids without disturbing the wound. The end point of healing was
determined as the time elapsed from wounding until the protein concentration in
the chamber returned to pre-wounding levels.

The mean healing time for the sites was 10.1+1.0 days. When compared to
values reported by other investigators, the chamber treated wounds healed
faster than air-exposed wounds. Furthermore, the histological results obtained
at day fifteen were comparable to those reported for air-exposed wounds at day
twenty.

Previous studies to evaluate the rate of wound healing focused on qualitative
methods or were dependent on biopsy material. Qualitative methods are
imprecise and the collection of biopsy material disturbs the healing process.
The use of this chamber model enabled the rate of wound healing to be
measured in a reliable manner without disrupting the healing process. The
versatile design allows a standardized method for assessing wound healing
with different modalities and therapies.

Funding for this study was provided by the Philadelphia College of
Osteopathic Medicine

B04

Differential Processing of Beta —Amyloid Following Infection of Monocytes,
Astrocytes, and Epithelial Cells With C pneumoniae: Implications for
Alzheimer's Disease. 'C.S. Little, PhD , 'A. Macintyre, MS, 2C. Hammond, BS,
2g_J. Balin, PhD, and 'D.M. Appelt, PhD. 'Department of Biomedical Sciences,
2 Department of Pathology /Microbiology & Immunology, Philadelphia College
of Osteopathic Medicine, Philadelphia, PA 19131

We previously uncovered an association of Chlamydia pneumoniae and
sporadic Alzheimer's disease (AD). Microglia and astroglia in the CNS are host
cells for the bacterium. RT-PCR analyses indicated that the bacteria were
metabolically active and were concentrated in areas of AD-neuropathology
containing tau and beta-amyloid (AB1-40) deposits. The present study was
designed to investigate the hypothesis that C. pneumoniae infection of human
monocytes (THP-1), astroglial (CCF-STTG1), and epithelial (HEp 2) cell lines
results in differential processing of beta-amyloid thereby further implicating this
infection in Alzheimer’s Disease. To analyze this relationship, we infected cells
with isolates of C. pneumoniae from AD brain and characterized them by
immunocytochemistry, Western analysis, and electron microscopy. We have
demonstrated that certain C. pneumoniae infected cell lines as compared to
uninfected lines display differences in immunolabeling profiles with antibodies
to the amyloid precursor protein (APP), AB1-40, and C. pneumoniae. Western
analysis indicates that processing of APP is influenced by the bacterial infection
in the cell lines. Electron microscopy confirmed the presence of C. pneumoniae
in all infected cells. Our data suggest the following possibilities: (1) increased or
abnormal processing of the APP in infected cell lines, (2) an association of the
organism with the beta amyloid peptide, and/or (3) antigenic homology with C.
pneumoniae peptides/proteins. Results of this study will significantly increase
our understanding of this pathogen as it may contribute to the
neuropathogenesis characteristic of late-onset Alzheimer's Disease. Supported
by NIH Al44055, Foundation for Research Into Diseases of Aging, and National
Foundation for Infectious Diseases.

BO5

Implications of Chlamydia pneumoniae infection in human monocytes and brain
endothelial cells: Changes in Beta-amyloid production and monocyte migration.
'A. Macintyre, MS, °C. Hammond, BS, 'C.S. Little, PhD, 'D.M. Appelt, PhD and
?B.J. Balin, PhD. 'Department of Biomedical Sciences, * Department of
Pathology /Microbiology & immunology, Philadelphia College of Osteopathic
Medicine, Philadelphia, PA 19131 ]

We are developing an in vitro blood brain barrier model using human brain
microvascular endothelia (HBMECs) and monocytes (THP-1) to test their
responses to C pneumoniae. Previously, we demonstrated that THP-1 c_:ells are
susceptible to infection with C pneumoniae isolated from Alzheimer brains, and
that infection can be propagated and maintained in vitro. We now hypothesize
that infection with C pneumoniae enhances monocyte migration and alters A
production/processing. )

Changes in AB do not appear to differ between infected and qmnfected
HBMECs in vitro; in contrast, the infected monocytes show increased
production/processing of AB. Infected monocytes traversing the barrier may
result in an increased A burden on the abluminal side of the vasculature. Our
data indicate that C pneumoniae-infected THP-1 cells traverse an uninfected
HBMEC monolayer in far greater numbers than uninfected THP-1s. HBMEC
monolayer infection facilitates enhanced migration of uninfected mono_ctyes.
Consequently, infection of both HBMECs and THP-1s demonstrates the highest
number of migrating monocytes traversing this barrier. These data suggest that
our blood brain barrier model with HBMECs is useful for analyzing potential
entry of intracellular pathogens into the central nervous system (CNS). In
addition, this model may demonstrate a selective vulnerability at the level of the
blood brain barrier, resulting in access of the organism to the CNS. Therefore,
the organism may gain access through the blood brain barrier indirectly within
monocytes as well as directly through infection of the HBMECs. Supported by
NIH Al44055, Foundation for Research Into Diseases of Aging, and National
Foundation for Infectious Diseases.

B06*

Is Gentamycin Effective in Eliminating Bacteria from SIS Graft Material.
M.T. Gostkowski, BS, B.J. Bromke, PhD, C.H. Greene, PhD
Philadelphia College of Osteopathic Medicine

Department of Biomedical Sciences

Philadelphia, PA 19131

This study investigated a preservation procedure for swine intestinal
submucosa (SIS) in a gentamycin/saline solution for its anti-bacterial efficacy.

Two SIS graft specimens were prepared from swine intestine procured from a
slaughterhouse. One specimen was placed in a 10.0% gentamycin/normal
saline solution and the other specimen was placed in a normal saline solution
only. Both solutions were refrigerated at 10°C. The solutions were changed
daily. Tissue samples were collected at standard intervals over a two-week
period using a Smm-biopsy punch. These samples were macerated in sterile
saline and plated on blood-agar plates. The remaining solutions from the
containers also were collected at each of the comesponding intervals and
centrifuged. The supernatant was decanted and the remaining pelflet was
diluted with sterile saline and plated on two blood-agar plates. One plate was
cultured aerobically and the other was cultured anaerobically. A protocol was
devised to identify any subsequent growth.

The results from the blood-agar cultures showed no appreciable bacterial
growth in either the experimental or control group over the two-week
observation period.

The results of this research demonstrated that a 10.0% gentamycin /saline
solution changed daily is a practical and effective preservation procedure for
SIS with the time frame of the two-week experimental period. It appears that
either the acellular nature of the SIS or the gentamycin solution prevents
bacterial growth on the graft substrate, while the gentamycin prevents bacterial
growth in the storage solution.

Funding for this research was provided by the Philadelphia College of
Osteopathic Medicine.

*Student presentation competition.
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BII*

THE MARINE PSEUDOPTEROSINS MODULATE RAT MICROGLIA
SUPEROXIDE AND THROMBOXANE GENERATION. S. Oh, MS.", ME.
Mallorca® and A.M.S. Mayer, Ph.D." (1) Chicago College of Osteopathic
Medicine, Pharmacology Department and (2) Chicago College of Pharmacy,
Midwestern University, Downers Grove, IL 60515

A growing body of research supports the involvement of brain microglia (BM®)
in brain pathologies caused by meningitis, septic shock, trauma, tumors, ischemia,
Alzheimer's disease, Parkinson’'s disease, Down’s syndrome, multiple sclerosis
and AIDS (Mayer AMS., MEDICINA 58:377, 1998). We have recently
characterized inflammatory mediator generation by  Escherichia  coli
lipopolysaccharide (LPS)-activated BM®, our in vitro model to investigate anti-
inflammatory marine natural products ( Mayer, AMS et al., SHOCK 11:180, 1999).
The marine anti-inflammatory Pseudopterosins (PS) isolated from the marine
gorgonian Pseudoterogorgia elisabethae, appear to inhibit inflammatory cells
eicosanoid release production by a yet undetermined mechanism (Mayer, AMS et
al., Life Sciences 62:401,1998). The purpose of this investigation was to study the
effect of 4 PS analogs, namely PSA, PSE, PSA methyl-ether (PSAM) and PSC on
phorbol ester (PMA) and opsonized zymosan (OPZ)-stimulated thromboxane B,
(TXB;) and superoxide anion (O,) generation from E. coli LPS-activated rat
microglia (BM®). O, was determined by superoxide dismutase-inhibitable
reduction of ferricytochrome C and TXB, using commercially available
immunoassays. PSA, PSAM, PSC and PSE strongly inhibited PMA- stimulated
release of O, (IC5=2-2.5 pM) and TXB; (IC5=0.8-1.5 uM) but only weakly
affected OPZ-stimulated production of O, (ICs > 10 uM) and TXB; (ICso= 3.8 or
> 10 uM, respectively). In conclusion, concomitant inhibition of BM® O, and TXB,
appears to suggest PS inhibit eicosanoid generation by a cyclooxygenase-
independent mechanism, possibly distal to arachidonic acid (AA) release, because
BM® O, generation is unaffected by cyclooxygenase inhibitors (Mayer, AMS et
al., Soc. Neurosci. Abstr. 23:1223, 1997). We hypothesize that a higher specificity
of PS toward BM® PKC isozymes activated by PMA rather than OPZ might
explain the observed weak effect of these compounds on OPZ-stimulated O,” and
TXB, generation. Supported by NOAA, U.S. Dept. Commerce Grant
NAB6RG0477 (Project R/IMP-73) and Midwestern University.

Bl2

CADMIUM-INDUCED LUNG INJURY: EVIDENCE FOR A
SPECIFIC INCREASE IN THE PERMEABILITY OF E-CADHERIN
AND VE-CADHERIN DEPENDENT CELL- CELL JUNCTIONS. CA
Pearson, PC Lamar, RJ Niewenhuis and WC Prozialeck. Pharmacology
Department, Chicago College of Osteopathic Medicine, Midwestern
University, Downers Grove, IL. 60515

Although it is well-known that respiratory exposure to Cd*" results in
pulmonary edema, the specific mechanisms underlying this effect have
yet to be elucidated. Studies from our laboratory have shown that Cd**
can disrupt the tight junctions between epithelial cells in culture by
interfering with the normal function of the Ca®*-dependent cell adhesion
molecule E-cadherin. The objective of the present study was to
determine whether the early pneumotoxic effects of Cd** might result
from specific changes in the permeability of E- and VE-cadherin-
dependent cell-cell junctions in the lung. Male CF1 mice were given
either saline or CdCl, (65 nmoles) via intratracheal instillation. After 24
hours, the animals were euthanized, and the lungs were removed and
either subjected to bronchoalveolar lavage or analyzed for
histopathologic changes. The results showed that Cd* caused an
increase in lung weight and in the protein content of the lavage fluid.
The microscopic analyses showed evidence of edema and capillary
congestion but little evidence of injury to the alveolar epithelial cells or
the capillary endothelial cells. In addition, the samples from the Cd* -
treated mice showed a decrease in the amount of E-cadherin in the
epithelial cells of the alveoli and small bronchioles and of VE-cadherin
in vascular endothelial cells. These findings suggest that Cd>* -induced
pulmonary edema may be a consequence of relatively specific increases
in the permeability of the cadherin-dependent cell-cell junctions in the
alveolar epithelium and the vascular endothelium. (Supported by Grant
#RO1 ES06478 from the NIEHS).

BI3

CADMIUM DISRUPTS CADHERIN-DEPENDENT CELL-CELL
JUNCTIONS IN ROS 17/28 CELLS. WC Prozialeck, PC Lamar and
CA Pearson. Pharmacology Department, Chicago College of Osteopathic
Medicine, Midwestern University, Downers Grove, IL. 60515

While the osteotoxic effects of Cd*" have long been recognized, the
mechanisms by which Cd*" affects bone are not well-understood. Recent
studies from our laboratory have shown that Cd** can selectively damage
the E-cadherin-dependent junctions between many types of epithelial cells
in culture. At the same time, studies from other laboratories have shown
that E-cadherin and related cadherins are present in osteoblast-like cells
and play a key role in the differentiation of the cells into their epithelial
phenotype. The objective of the present study was to determine if Cd**
could disrupt cadherin-dependent cell-cell junctions in the rat osteoblast-
like cell line, ROS 17/28. The cells were grown to confluence on glass
coverslips in DMEM and then exposed to 0-20 uM Cd*" in a physiological
saline solution. The integrity of cell-cell junctions was assessed
morphologically, and cadherin-like cell adhesion molecules were
visualized by immunofluorescence using a pan-cadherin primary antibody.
Exposure to Cd** for 2-4 hours caused the cells to separate and retract
from each other without detaching from the growing surface. This effect
coincided with the loss of pan-cadherin immunoreactive material from the
cell borders and a reorganization of the actin cytoskeleton, but occurred
well before the cells showed evidence of serious injury or the loss of
membrane integrity. These results indicate that Cd*' can disrupt the
cadherin-dependent cell-cell junctions in ROS 17/28 cells, raising the
possibility that some of the osteotoxic effects of Cd*" might result from the
disruption of cadherin dependent cell-cell junctions in bone. (Supported
by Grant RO1 ES06478 from the NIEHS).

B14*

EXPRESSION OF VASOPRESSIN-ACTIVATED CALCIUM MOBILIZING
RECEPTOR (VACM-1/CULLIN-5) mRNA IN HUMAN BREAST
EPITHELIAL CELLS AND BREAST CANCER CELL LINES. Amyna
Husain, Alfred Hicks, and Michael J. Fay, Department of Pharmacology,
Midwestern University, Chicago College of Osteopathic Medicine, 555 31*
Street, Downers Grove, IL 60515,

A novel vasopressin binding protein was recently cloned from a rabbit renal
medullary cDNA library. This novel protein, named the vasopressin-activated
calcium mobilizing receptor (VACM-1), is unique in that it does not share
sequence homology to the known vasopressin receptors. It is now evident that
VACM-1 shares sequence homology to an emerging family of proteins that
have been named cullins. The major function attributed to cullins is the
targeting of short-lived cell cycle regulatory proteins (e.g. G1 cyclins and
cyclin-dependent kinase inhibitors) for degradation by the ubiquitin-mediated
proteasome pathway. Since the region of the chromosome (11q 22-23) where
VACM-1/cullin-5 is located is associated with loss of heterozygosity (LOH) at a
frequency of 38% in primary breast cancer and 84% in local recurrent breast
cancer after surgery, the VACM-1/Cullin-5 gene product is a putative tumor
suppressor. Previously, we demonstrated that both MCF-7 estrogen receptor o
positive and MDA-MB-231 estrogen receptor o negative human breast cancer
cells express VACM-1/Cullin-5 mRNA and protein using the techniques of RT-
PCR and Western blotting, respectively. We have expanded these initial
studies to examine VACM-1/Cullin-5 mRNA expression using the techniques
of Northern blot analysis and RT-PCR in primary human breast epithelial cells,
immortalized but nontumorigenic human breast epithelial cells, and the MCF-7
and MDA-MB-231 human breast cancer cell lines. All of the cells examined
expressed VACM-1/Cullin-5 mRNA as indicated by RT-PCR and Northern
blot analysis. Experiments are planned to examine VACM-1/Cullin-5 function
in these cells with the use of antisense technology.

*Student presentation competition.
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B19*

ALZHEIMER'S DISEASE INCREASES THE SUSCEPTIBILITY OF PROTEINS
TO OXIDATIVE DAMAGE. P.L. Marshall, B.S., C. C. Conrad, Ph.D., and R. W.
Gracy, Ph.D. University of North Texas Health Science Center, Molecular
Aging Unit, Dept. of Biochemistry and Molecular Biology, Ft. Worth, TX 76107.

Reactive oxygen species (ROS) are generated by a variety of sources from
the environment and normal cellular functions. ROS include free radicals such
as superoxide and hydroxyl radicals, nonradical oxygen species, and reactive
lipids and carbohydrates. The accumulation of oxidized proteins appears to
play a causative role in many age-related diseases including Alzheimer's
disease (AD). The purpose of this study is to identify the proteins that are most
susceptible to ROS damage and to use these as potential biomarkers for the
early diagnosis of AD.

Levels of oxidatively modified plasma proteins were examined from AD
patients, non-AD controls and AD-relatives. Oxidative modification was
measured by reacting the protein carbonyls with 2,4 dinitrophenyl hydrazine
(DNPH).  Specific protein oxidation was assessed from Western blots of
electrophoretic gels using antibody to the DNP-derivatives. Statistically
significant elevations (p<0.05) of total oxidized proteins were observed in both
AD subjects and AD relatives when compared with non-AD controls. In
addition, a specific protein (MW=73kD) was uniquely oxidized in the plasma of
AD subjects. Furthermore, this protein from AD subjects was more susceptible
to in vitro oxidation via the Fenton reaction.

In addition, fibroblasts from AD individuals were more susceptible to oxidative
damage by hydrogen peroxide and Fenton Reaction than age-matched controls
and with increased oxidative stress, there was an increase in AD fibroblast
death. This data suggests a potential of identifying the sensitive oxidized
protein biomarkers both in cell cultures and in the plasma of AD patients.

This research is supported by grants from the Robert A. Welch Foundation
(BK0502) and the Alzheimer’s Association (IIRG-98-037).

B20*

EFFECTS OF OPPOSITE FORELIMB STIMULATION ON
HINDLIMB SPINAL FIXATION IN RATS. S. Thompson, B.S., M.M.
Patterson, Ph.D. and A. Ullman, B.S., University of Health Sciences
College of Osteopathic Medicine, Departments of Osteopathic Principles
and Practice, and Physiology, 1750 Independence Avenue, Kansas City,
MO 64106-1453

Spinal fixation is a long-term alteration in the excitability of spinal reflex
circuits. The present study investigated the effects of stimulating the left
forelimb on the amount of fixation in the right hindlimb. Stimulation of the
forelimb produces a reflex flexion in that limb, and a crossed flexion
pattern in the opposite hindlimb. It was hypothesized that simultaneous
stimulation of the forelimb should increase the amount of fixation
produced by stimulation of the hindlimb.

Twelve Sprague-Dawley rats were anesthetized with Nembutal (sodium
pentobarbital 50 mg/kg) and simultaneously stimulated on their left
forelimb and right hindlimb (3mA; 45 min.) and compared to controls (12
animals, unilaterally stimulated on the right hindlimb). Measurements of
fixation were taken immediately following the stimulation.

The results showed no statistically significant differences in fixation
between the two groups. The data suggest one of two possibilities; (i) that
the contralateral opposite limb stimulation produced little or no actual
excitatory drive on the interneurons of the hindlimb being stimulated
and/or (i1) the fact that the animals had an intact neuraxis lessened the
effect of the crossed-flexor drive from the forelimb stimulation. In
previous studies (e.g., Steinmetz, Beggs, Molea and Patterson, 1985,
Brain Research, 327: 312-315), we have shown that fixation produced in
the intact animal is decreased somewhat from that produced by the same
stimulus parameters in the spinalized animal. This suggests that the higher
nervous system has an inhibitory effect on the fixation process. The
possible role of the opposite limb crossed flexor reflex in the production
of fixation will be explored further in spinalized animals, if such a
preparation is feasible.

Supported by AOA Bureau of Research Grant 95-03-319

B21*

EFFECTS OF CROSSED EXTENSOR ACTIVATION ON SPINAL
FIXATION IN RATS. L. Dally, B.S. and M.M. Patterson, Ph.D.,
University of Health Sciences College of Osteopathic Medicine,
Departments of Osteopathic Principles and Practice, and Physiology, 1750
Independence Avenue, Kansas City, MO 64106-1453

Spinal fixation is a long-term alteration in the excitability of spinal reflex
circuits. This study assessed the effect of crossed extensor pathways on
the fixation of heightened excitability of flexor reflex circuits. Twelve
Sprague-Dawley rats were anesthetized with Nembutal (sodium
pentobarbital 50 mg/kg) spinalized, bilaterally stimulated on their
hindlimbs (3mA; 45 min.) and compared to controls (12 spinalized,
unilaterally stimulated). A statistically significant decrease in post
stimulation flexion (p=.016) and force (p=.0467) was found in the
experimental group. This demonstrated (i) that the spinal cord does play a
role in limb fixation that is secondary to heavy nociceptive input; (ii) that
sensory inputs responsible for fixation do activate the motoneurons
responsible for generation of the crossed extensor reflex; and (iii) that
activation of the crossed extensor reflex by concomitant left hindlimb
stimulation is presumed to decrease flexion fixation of the right hindlimb
by inhibiting the contralateral flexion. A series of 12 intact (nonspinalized)
rats bilaterally stimulated produced no statistical difference in fixated limb
flexion when compared to the unilaterally stimulated intact cohorts
(p=.082 distance; p=.551 force). Previous studies by Patterson and his
colleagues (e.g., Steinmetz, Beggs, Molea and Patterson, 1985, Brain
Research, 327: 312-312) have demonstrated that fixation in intact animals
is inhibited relative to spinalized groups. The present data are consistent
with the previous findings — an intact neuraxis will negate at least
partially the crossed extensor activation.These data begin to suggest a
possible means of reversing via manipulation the facilitated segment often
discussed in the osteopathic literature.

Supported by AOA Bureau of Research Grant 95-03-319

B22

Salivary Cortisol Variation in Institutionalized Elderly. GJ Harper,
Ph.D., Ohio University, Department of Social Medicine, College of
Osteopathic Medicine, Athens, OH 45701.

Salivary cortisol is increasingly being used as a stress marker in several
populations. Some studies indicate that with age, people become
hypercortisolemic. However, few studies have examined normal
population variation in the elderly. Cortisol levels typically follow a
strong circadian rhythm with the highest values in the morning and a
steady decline throughout the day. This project examined cortisol
patterns in older adults living 2 institutional settings. It was
hypothesized that cortisol levels would be significantly higher in nursing
home (NH) residents than independent-living (IL) residents.

Participants included 27 NH residents and 29 IL residents in Ohio, age
87+/- 8 and 80+/- 6, respectively (p <0.05). Daily saliva samples were
collected from each participant at 8am, 12pm, 4pm, 8pm over 3
consecutive days. Salivary cortisol levels were determined by
chemiluminescence. After outliers were removed, mean cortisol levels
among NH were 13.6, 9.4, 9.8 and 10.23 nmol/l, respectively and 8.7,
7.7,7.4,7.3 nmol/l among IL residents . ANOVA and repeat measures
ANOVA results indicated that individual cortisol levels and cortisol
patterns did not significantly differ between groups(p >0.05).

Although levels and circadian patterns do not differ between groups,
average levels were significantly higher and more variable than reported
for younger populations. Circadian patterns were distinctly different
from younger populations. High levels may be due to pathology, age or
repeated exposure to stressors. Altered circadian rhythms were likely due
to inactivity and sleep disruption common to institutional life. Thus,
cortisol may be an inappropriate stress marker for institutionalized
elderly.

*Student presentation competition.
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Low density lipoprotein oxidation is inhibited by water extracts of
the medicinal herb Achyrocline satureioides. H Wang-Flores
OMSII, T Menini, MS, MD, and A. Gugliucci, MD, PhD Touro University
College of Osteopathic Medicine, Division of Basic Sciences, Vallgjo,
CA 94592.

Hypothesis. A considerable amount of work is devoted at present to
the role of different synthetic and natural antioxidants as inhibitors of
LDL oxidation and their putative effect to counteract atherogenesis.
Achyrocline satureioides is a medicinal herb used in many countries for
its choleretic, antispasmodic and hepatoprotective properties. The
presence of the flavonoid quercetin and its derivatives, and of different
phenolic acids in the aerial parts of this plant has led us to study the
antioxidant activity of its extracts vis-a-vis human LDL.

Methods. Human low density lipoprotein (LDL) was isolated by
sequential ultracentrifugation. Copper and hydrogen peroxide-induced
autoxidation of LDL was monitored in the presence or in the absence of
different concentrations of Achyrocline satureioides water extracts.
Lipid peroxidation was monitored by diene conjugates and
thiobarbituric acid-reactive substances analysis.

Results. Water extracts of Achyrocline satureioides are capable of
inhibiting the initiation and the propagation of LDL oxidation in vitro.
They inhibit lipid peroxidation at all concentrations in a dose-dependent
manner. Significant differences in lag-time, slope and maximum rate of
oxidation could be detected by both assays employed. In terms of
mass, the antioxidant potency of water extracts of Achyrocline
satureioides is in the same order of magnitude than that of ascorbic
acid.

Conclusions. The results obtained suggest that the extracts of A.
satureioides possess significant free radical scavenging and
antioxidant activity in vitro, a fact that should encourage future in vivo
studies. Sponsored by TUCOM

B28

SYLVIAN FISSURE MORPHOLOGY IN A POPULATION OF
TONAL AND NON-TONAL LANGUAGE SPEAKERS. J.T Martin,
Dr.rer.nat., D.H Nguyen, B.S., and R.A.Sugerman, PhD Western
University of Health Sciences, College of Osteopathic Medicine of the
Pacific, Pomona, CA 91766

Language processing occurs largely in the perisylvian areas of the
left hemisphere. The planum temporale (PT), an area located on the
dorsolateral surface of the temporal lobe, is thought to be involved in the
first stages of language processing. Tonal language speakers, e.g.,
Vietnamese, use tonal variation of a single sound segment to represent
different meanings, whereas in non-tonal languages, e.g., English,
shifting the intonation of a word does not affect its meaning. In order to
attend to pitch contours, tonal language speakers may require more
neural circuitry. Therefore, we hypothesized that the planum temporale
would be larger in tonal language speakers. To study this question, we
measured the perimeter length of various segments of the Sylvian
Fissure in 35 Vietnamese cadaver brains and 50 Caucasian brains.
Brains were divided into three subtypes according to the work of
(Witelson & Kigar, J.Comp.Neurol., 1992). Within the most frequent
subtype the segment encompassing PT was relatively larger in the left
hemisphere in Vietnamese brains. This is probably a reflection of
language processing differences because the two populations were not
significantly different in this measure on the right side. These data raise
qQuestions of whether cell assemblies needed for processing tonal
features expand during childhood language learning, or alternatively,
whether certain anatomical features may predispose a population to
develop one type of language over another.

*Student presentation competition.

B29

TECHNIQUES FOR ENSHEATHING CELL
IMPLANTATION INTO THE RAT OPTIC NERVE (B.H.
Hallas, Ph.D., G. Salam, D.O., W.D. Maxwell, Ph.D., M.R. Wells,
Ph.D.) New York College of Osteopathic Medicine, Department of
Neuroscience, Old Westbury, New York 11568.

Hypothesis. To develop a method for the implantation of
cultured cell grafts of glial cells into the mammalian optic nerve to
promote axonal regeneration. Methods. Rat optic nerves were
exposed through a lateral approach with a gentle retraction of the
eye. A lesion of local glial cells was made by an injection through a
micropipette of 2ul of 0.1% lysolecithin in saline with a small
amount of methylene blue added. After 20 minutes, olfactory
ensheathing cells labelled with Dil were introduced through a
micropipette. Animals were allowed to survive for 1 to 30 days
when the optic nerves were examined for the presence of
demyelinated areas and the presence of labelled cells. Results.
Injections of lysolecithin created local areas of demyelination within
the optic nerve. Labelled cells could be identified in these areas for
up to two weeks after injection, with some suggestion of migration.
The ability of grafts to myelinate optic nerve axons is presently
being examined. Conclusions. A method has been developed for
the implantation of ensheathing and other cultured cells into the rat
optic nerve. The techniques may be consistent with the use of
autologous cells and may be used in studies to support the
regeneration of axons in the optic nerve. Supported by the New
York College of Osteopathic Medicine of the New York Institute
of Technology.

B30

INITIAL RESULTS OF THE TREATMENT OF NERVE COMPRESSION
SYNDROMES WITH MANIPULATIVE THERAPY. M.AW. Andrews, Ph.D.*,
B.H. Hallas, Ph.D.* J.R. Contray, B.S.* and A.M. Petrizzo, D.O.*,
*LECOM, Erie, PA; *NYCOM of NYIT, Old Westbury, NY; *Community Gen.
Osteopathic Hosp., Harrisburg, PA.

Continuing our investigation of the effects of nerve compression syndromes
on muscle function, we have investigated the effects of twice weekly
manipulative therapy on rat hindlimb muscle (with a unilaterally induced
piriformis syndrome) using the techniques of Hallas, et al. (1997 JAOA 97:207-
214). Again, as in previous studies, we have assessed the sensitivity of fast-
twitch (extensor digitorum longus; EDL) muscle fibers to Pi, the primary fatigue
metabolite in muscle, as a marker of muscle functional change. Unilateral
compression of the rat sciatic nerve was produced by suture ligation at either
100 or 35 mm Hg, at the level of the obturator tendon. Animals were euthanized
at one, two and four weeks post-ligation, the EDL removed and chemically
demembranated (0.5% Triton X-100 in control solution), and single fibers
dissected out. All experiments were run at 22° C, pH 7, with solutions
formulated by solving the set of simultaneous equations describing the multiple
equilibria of ions in solution. Solutions contained (mM): 5 EGTA, 20 imidazole,
2 Mg*, 5 MgATP, 15 phosphocreatine and 100 u/ml creatine kinase (to
maintain a constant [ATP]). Appropriate Ca?* was added to assure attainment of
maximal force (F,,,) under all conditions, and KH,PO, (Pi) was added as
required. All solutions had a total ionic strength of 200 mM. It was found that the
sensitivity of EDL fibers to Pi was increased (less force generated) in direct
proportion to duration of ligation and to the compression force. Furthermore,
under all conditions (but not in all cases), there was a tendency for amelioration
of this sensitizing effect if hindlimb manipulation therapy was used. These
results provide initial evidence that deleterious effects of nerve compression
syndromes may be treated by manipulation therapy, however, additional
research is needed because, due to the low number of animals used (n = 5 in
each case) and the fact that amelioration was not seen in all cases, results were
not found to be statistically significant (Support: AOA Bureau of Research).
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MO05

Understanding and Impressions of Osteopathic Medicine: A survey
of Truman State University Biology Students. N.K. Sanders, Ph.D.
and V. J. Nerini, Truman State University, Division of Science,
Kirksville, MO 63501, and B.F. Degenhardt, D.O., Kirksville College
of Osteopathic Medicine, OMM Department, Kirksville, MO 63501

Truman State University is a public liberal arts university in rural
northeast Missouri. In the same town is the founding osteopathic
medical school (Kirksville College of Osteopathic Medicine), and
Kirksville is a primarily D.O. community. We hypothesized that close
proximity and exposure of Truman students to KCOM, the Still
Museum, and a Biology faculty at Truman personally familiar with
osteopathic care would lead to a Truman student population with a high
degree of awareness of the nature and philosophy of osteopathic
medicine. In the current survey, we hypothesized that freshmen pre-med
students at Truman would have a greater awareness and appreciation of
osteopathic medicine than non pre-med class mates, and that of
junior/senior biology pre-med students would be even higher. A survey
tool was designed to address this hypothesis, asking students to respond
to a series of statements concerning osteopathic and allopathic training
and care. Students were also asked in an open- ended question to
describe the difference between an osteopathic and an allopathic
physician. Preliminary data suggest that junior and senior biology pre-
med majors are more knowledgeable about osteopathic medicine than
those in freshman biology, and that the freshman non pre-med biology
students are the least knowledgeable. Future research plans include a
modification of the survey tool to address concerns raised by preliminary
data, and expanding the survey to compare responses of Truman students
to 1™ year KCOM students during orientation week, and 2™ year KCOM
students in their last weeks at KCOM.

MO06

INDEXING THE WORLD'S OSTEOPATHIC LITERATURE

A Brooks, MLS; MBA,; C Elam, MLS; LF Johnson, MIS; D Martin, MSLS;
University of North Texas Health Science Center,
Gibson D. Lewis Health Science Library, Fort Worth, Texas 76107
L Onsager, ML, MA; R Sanders, MA, Med;
Kirksville College of Osteopathic Medicine,
A. T. Still Memorial Library, Kirksville, Missouri 63501

The need for information on osteopathic medicine and osteopathic
manipulative treatment has increased greatly in recent years in the United
States and worldwide. Currently, access to the 100-year old osteopathic
literature is extremely limited, incomplete, and scattered. To solve this
problem, the American Osteopathic Association (AOA) and the American
Association of Colleges of Osteopathic Medicine (AACOM) are sponsoring the
development of the world’s first comprehensive index to the osteopathic
literature. Similar to MEDLINE, this index will allow the osteopathic profession
global access to its own unique literature.

The UNTHSC and KCOM Libraries are now in the fourth year of their five-
year contract, with UNTHSC providing project administration, database
development, and quality control. UNTHSC is also indexing the current (post-
1950) literature, while KCOM, as the founding school for osteopathic medicine,
is indexing its unique historical (pre-1950) materials. Using Cuadra STAR
database software, the index will soon be accessible via the Web.

The index consists of citations and abstracts of articles, book chapters,
audiovisual, and electronic resources from around the world, covering all
aspects of osteopathic medicine, osteopathic manipulation, and relevant
manual medicine topics. The database can be searched using keywords,
National Library of Medicine Medical Subject Headings (MeSH), or specific
osteopathic terms. These terms are derived from the osteopathic literature
being indexed, the AACOM Glossary of Osteopathic Terminology, osteopathic
physicians and other resources. A structured thesaurus of osteopathic terms is
a major outcome of the project. By helping standardize the osteopathic
nomenclature, the thesaurus will facilitate international communication and
promote unity within the profession.

(Sponsored by a grant from American Association of Colleges of Osteopathic
Medicine (AACOM) and American Osteopathic Association (AOA).)

MO07

IPAQ: INTEGRATED PRE-CLINICAL APPLICATIONS AND
QUESTION WORKSHOP DESIGNED TO ENHANCE THE
COMPREHENSION OF MEDICAL LEARNING OBJECTIVES. R.C.
Sexton, Ph.D., W. A Krueger, Ph.D., and M. P. Mahalik, Ph.D. Lake Erie
College of Osteopathic Medicine, Erie, PA 16509

PURPOSE: Basic science disciplines were taught as separate units in the
first semester curriculum and examined in multidiscipline exams. IPAQ
was a 2 hour/week workshop designed to integrate the separate discipline
materials in preparation for exams. An assessment of student opinion about
the educational value of IPAQ is presented. DESCRIPTION: The class of
140 was divided into ten sections. Each section met separately with one
student acting as a facilitator who handed out materials, kept records, and
managed time. In the first hour of IPAQ, student pairs first prepared and
then presented 5 minute oral presentations on specific learning objectives
derived from individual discipline lectures presented during the week.
During the second hour, students individually answered multiple choice
type questions derived from the same learning objectives. The facilitator
recorded student answers before assigning an individual student to lead a
discussion on a question. Correct answers were provided after a consensus
was reached. ANALYSIS: After 16 IPAQ sessions, 120 students completed
a survey, which used a § point Likert scale. RESULTS: Students believed
that [PAQ: [1] increased their understanding of leaning objectives presented
during discipline lectures (86%); [2] helped them integrate learning
objectives from multiple disciplines (78%); [3] improved their reading
comprehension of multiple choice type questions [71%]; [4] increased their
oral communication skills (80%); [5] was more conducive to learning key
medical concepts than was the lecture format with a content expert
(79%).CONCLUSION: IPAQ was valued by students and will be included
in future curricula in an expanded version.

M08

Internet Communication with Clinical Students on Rural Rotations
R.W. Foster, D.O., H. H. Baker, Ph.D., MBA, and D. R. Hale
West Virginia School of Osteopathic Medicine
Lewisburg, WV 24901

Purpose. To improve the training of medical students by providing
enhanced access to campus-based resources and improving communication
between campus-based and off-campus faculty and administrators, primari!
for rural family medicine rotations.

Method. In less than three years, in cooperation with the project director
an Information Systems Specialist used Allaire ColdFusion® to develop
web-based mechanisms for many education/administrative tasks, including
a) online student access to rotation objectives and policies, housing
information and maps; b) remote submission of case studies, logs, and
feedback on sites; c) informing students about open rotations/training
opportunities; d) providing information about family practice residency
opportunities, with on-line application to affiliated internship/residency
programs; ¢) access to medical journals and text data bases through the
institution's medical library; f) secured access by faculty/administration anc
the involved student to rotation grades and rotation schedule; and g)
electronic generation of pictured student identification cards and
immunization records with preservation for future access.

Results and Conclusions. While a few students report problems with
access from some remote sites, most were very satisfied with internet servic
Program objectives are being met.

Support. This project was supported in part by a Grant for Predoctoral
Training in Family Medicine, Public Health Service.
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