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Context: Janda’s Upper-Crossed Syndrome (UCS) is characterized by alternating patterns of tightness 
and weakness, which is indicative of muscle imbalances and movement dysfunction.  Objective:  Based 
on the UCS, application of non-dominant shoulder exercises may decrease muscle imbalances and 
movement dysfunction.  We hypothesized that there would be an increase in internal rotation of the 
dominant shoulder demonstrating increased movement pattern function. Design: Randomized control 
trial. Setting: Midwest NAIA institution. Participants: Women collegiate volleyball players (n=22), age 
range of 18-21.  Interventions: Participants were randomly assigned into two groups (treatment and 
control). The treatment group performed 15 overhand serves with their non-dominant arm three times 
a week for four weeks. Baseline, mid-point, and final measurements were taken. Main Outcome: 
External (ER) and internal rotation (IR) of the dominant and non-dominant shoulder were measured 
using a clinometer app on a clinician’s smartphone. Results: Repeated measure ANOVA found a 
significant increase in ER ROM in the non-dominant shoulder from baseline to mid-point and from 
baseline to final measurement (effect size=.87 and 1.19; mean difference=10° and 14°).  Conclusion: The 
research hypothesis was not statistically supported, however statistical significance was found in the 
non-dominant shoulder ROM measurements.  Muscle imbalances were present between ER of non-
dominant and dominant shoulders. Shoulder exercises significantly increased ER of non-dominant 
shoulder possibly equalizing the muscle imbalance between the shoulders.
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Context: The Y-balance test is a test used to determine a patient’s dynamic balance and functional 
symmetry in order to evaluate their risk for injury and return to play readiness. However, no literature 
has been found on the utilization of the Y-balance test as an assessment of balance and coordination 
post concussion. Currently, the tandem gait test is used to determine differences in gait, speed, dynamic 
balance, and coordination following a concussion. Evidence in the research has supported a decrease in 
performance on the tandem gait test when a patient is concussed. Objective: The objective of this study 
is to determine the changes in the performance on the Y-balance test compared to the Tandem Gait 
when a patient is 72-hours post concussion, asymptomatic, and cleared for return to full participation 
following a concussion. We hypothesize a significant decrease in Y-balance test compared to Tandem 
Gait performance when a patient is post injury and asymptomatic following a concussion. We expect the 
Y-balance test and Tandem Gait performance to return to baseline when the patient returns to play. 
Design: Cohort study. Setting: Athletic Training Clinic at a Midwest NAIA institution. Patient or Other 
Participants: Female college soccer athletes. Main Outcome Measures: Y-balance test and Tandem Gait 
test. Results: Study is ongoing. Statistical data will be completed following data collection. Conclusion: 
Study is ongoing. Word Count: 223

 
 
 



The Siberian tiger (Pathera tigris altaica) is the largest member of the 
Panthera and also one of the most endangered big cats in the world, 
with recent census data suggesting a wild population of less than 600 
individuals. Owing to their protected status and declining numbers in 
the wild, we know very little about the brain of the Siberian tiger and 
how it compares with other feline species. Using postmortem brain 
tissue obtained through collaboration with Iowa State University and the 
Blank Park Zoo, we derived a preliminary MRI and diffusion tensor brain 
atlas based on the brain of a 18-year-old female Siberian tiger that was 
humanely euthanized for age-related quality of life concerns. Using 
quantitative magnetic resonance imaging, cortical white and grey matter 
volumes, as well as global gyrification index and cortical thickness maps 
were derived and compared with available data for other mammals. 
While preliminary, this study provides the first MRI and DTI map of the 
Siberian tiger brain and offers much needed comparative data for 
ongoing studies on felid brain evolution. 
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The Siberian tiger (Pathera tigris altaica) is the largest member of the Panthera and also one of the most 
endangered big cats in the world, with recent census data suggesting a wild population of less than 600 
individuals. Owing to their protected status and declining numbers in the wild, we know very little about 
the brain of the Siberian tiger and how it compares with other feline species. Using postmortem brain 
tissue obtained through collaboration with Iowa State University and the Blank Park Zoo, we derived a 
preliminary MRI and diffusion tensor brain atlas based on the brain of a 18-year-old female Siberian 
tiger that was humanely euthanized for age-related quality of life concerns. Using quantitative magnetic 
resonance imaging, cortical white and grey matter volumes, as well as global gyrification index and 
cortical thickness maps were derived and compared with available data for other mammals. While 
preliminary, this study provides the first MRI and DTI map of the Siberian tiger brain and offers much 
needed comparative data for ongoing studies on felid brain evolution.  

 



High school anatomy and physiology courses are traditionally centered 
around a series of instructor-directed lectures with limited dissection 
opportunities and very little active learning. Here we describe the use of 
two in-class experiments that could be used to enhance student learning 
about neuroscience and help facilitate the construction of science 
projects for high school juniors and seniors. Using a project-based 
learning approach, students were asked to work in teams and design an 
experiment which uses components of the Backyard Brains toolkit (i.e., 
Roboroach and/or SpikerBox) to help educate the public about the 
nervous system and anatomy. High school students participating in this 
program were drawn from an existing collaboration with Des Moines 
Public Schools Central Campus and worked over a three-week period on 
the design and implementation of the experiments.  We demonstrate 
that the use of hands-on science kits is a cost-effective way to help build 
active learning components into the high school anatomy and 
physiology classroom. 
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High school anatomy and physiology courses are traditionally centered around a series of instructor-
directed lectures with limited dissection opportunities and very little active learning. Here we describe 
the use of two in-class experiments that could be used to enhance student learning about neuroscience 
and help facilitate the construction of science projects for high school juniors and seniors. Using a 
project-based learning approach, students were asked to work in teams and design an experiment 
which uses components of the Backyard Brains toolkit (i.e., Roboroach and/or SpikerBox) to help 
educate the public about the nervous system and anatomy. High school students participating in this 
program were drawn from an existing collaboration with Des Moines Public Schools Central Campus and 
worked over a three-week period on the design and implementation of the experiments.  We 
demonstrate that the use of hands-on science kits is a cost-effective way to help build active learning 
components into the high school anatomy and physiology classroom.
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Brain endocasts (both natural and artificial) are traditionally created by casting the internal surface of 
the cranial vault to provide paleobiologists with a snapshot of the external anatomy of the brain. In 
conjunction with our understanding of brain morphology in extant species, endocasts allow us to 
reconstruct the evolutionary history of brain expansion in a particular lineage and generate hypotheses 
on the behavioral capabilities of now extinct species. In recent years, the use of virtual endocasts and 
the advent of new imaging techniques have expanded this field to allow for the extraction and 
reconstruction of surface data in three-dimensional space. In the following study, we undertook a 
preliminary investigation of the use of virtual 3D surface models created by scanning artificial endocasts 
of fossil canids and felids (spanning some 30 million years).  These endocasts were scanned using the 
NextEngine 3D scanner and accompanying processing software. Volumetric data on brain volume, 
surface area and relative sulcal lengths were extracted from each specimen and compared across taxa 
using standard regression analysis techniques. Here we discuss key sulcal landmarks and the 
topographical changes in sulcal morphology which accompanied major evolutionary transitions in fossil 
Canidae and Felidae. Our results demonstrate that three-dimensional surface models are a useful tool 
for mining surface features in fossil carnivores.
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The African Painted dog (Lycaon pictus) is native to Sub-Suharan Africa and belongs to the family 
Canidae which includes domestic dogs and a group of their closest living ancestors (i.e.,wolves, coyotes, 
jackals and foxes). This perculiar canid is known for its highly social behavior and vocal repertoire 
however, very little is known about the brain of the African Painted dog and how this might vary from 
that of other canids. To address this caveat, we created a preliminary MRI brain atlas using postmortem 
scan data obtained from the brains of three African Painted dogs. MR sequences were acquired at 7 
Tesla and post processing of the MRI scans were undertaken using Analyze 10.0 and DTI-Query. Cortical 
white and grey matter volumes, as well as the species gyrification index and cortical thickness map was 
derived and compared across species. While preliminary, this study provides the first MRI and DTI map 
of the brain of the African Painted dog and offers much needed baseline data for this understudied 
species.
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Pyruvate represents an essential metabolite for glucose oxidation, linking glycolysis to TCA cycle 
oxidation and aiding in the preservation of heart function.  The mitochondrial pyruvate carrier (MPC) 
transports pyruvate into the mitochondria matrix for further oxidation. The MPC is a complex composed 
of two necessary subunits, MPC1 and MPC2 that act in conjunction to maintain normal MPC function. To 
investigate the role of pyruvate transport in cardiomyocytes, we generated cardiomyocyte-restricted 
MPC1 knockout mice (cMPC1-/-). cMPC1-/- mice manifested cardiac hypertrophy and decompensated 
heart failure at 8 weeks and 18 weeks old respectively. Metabolomics analysis revealed a significant 
increase in 2-hydroxyglutarate (2-HG) within the cMPC1-/- mice. 2-HG, an oncometabolite, activates 
hypoxia- -/- mice was 
accomplished by crossing cMPC1-/- -:MPC1-/- -:MPC1-/- 
mice exhibited attenuated cardiac hypertrophy at the age of 8 weeks. Cardiac contractile function was 
measured by left ventricle catheterization, revealing reduced developed pressure and improved diastolic 
function in 22-week- -: MPC1-/- mice. In whole, the amelioration of cardiac dysfunction 

-/- 
important mechanism contributing to heart dysfunction consequent of MPC1 loss.
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Three-dimensional printing is continuously expanding upon the development of medicine. This area is 
important when designing and producing personalized medicine for patients with additional conditions. 
This work focuses on obtaining potential drug-polymer matrices suitable for 3D printing as well as 
evaluating software for optimal drug development.  
Various dosage forms were modeled by computer-aided design software and produced by fused 
deposition modeling. Each software was evaluated in terms of difficulty and functionality to determine 
its application in a clinical setting. The benefits found were used towards the creation of a 3D printed 
model similar to a rectal suppository.  
To determine 3D printer compatibility, melting points of different polymers were assessed using thermal 
analysis by differential scanning calorimetry. The temperature dependent phase transition and the heat 
of fusion were used to evaluate suitable polymer characteristics for 3D printing.   
Each model used polylactic acid filament and were customized to various shapes and sizes. However, 
this filament is not pharmaceutically approved for drug development and would require suitable 
polymers. The ability to change 3D printed samples depict the clinical potential for individualized 
therapy. This project will supplement current studies in the future development of 3D printed medicine 
to meet the patient’s desired needs. 
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The corticotropin-releasing factor system in fish functions to maintain homeostasis during stress in part 
by regulating cortisol production via the hypothalamus-pituitary-inter-renal axis. Using the Zebrafish 
model we are interested in testing the effects of two compounds; 17- -ethinylestradiol (EE2) and 
ethanol on corticotropin-releasing factor-levels present in brains and renal tissues. EE2 is a bioactive 
estrogen that has become a widespread problem due to accumulation in sediment and biota. The 
effects of EE2 on sexual maturity and differentiation have been examined but it is unclear if this 
compound influences other hypothalamic-regulated axes. To examine this, fish were placed in seven 
tanks with one control tank, three tanks with concentrations of EE2 at 0.50, 5.00, and 10.00 ng L-1, and 
three tanks with concentrations of ethanol at 0.25%, 0.50%, and 1.0% (v/v) ethanol. Fish were exposed 
to the compounds for one hour, one day, five days, fifteen days, and thirty days. Tissues were collected 
for semi quantitative reverse transcription-polymerase chain reaction assay. CRF levels will be compared 
in both groups looking at the effects of dose and exposure time. An increase in CRF could be indicative 
of changes in the stress axis in fish following exposure to EE2 and ethanol.
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The purpose of this research was to compare the effects of a natural and artificial stressor in early-life 
on adulthood in mice. My research hypothesis was that the mice exposed to the artificial stressor in 
infancy would be more significantly different than the mice exposed to the natural stressor when 
compared to the control group. Three groups of pups were each raised in a different environment. The 
artificially stressed mice were raised in bedding that was sprayed with weed killer, the naturally stressed 
mice were raised with reduced bedding, and the control mice were raised in standard conditions. Once 
the pups had sexually matured, they were submitted to an open field test, a light-dark box test, and a 
social behavior test. The mice were then sacrificed to look at cortisol levels in the brain. This research is 
important because it not only highlights the effects of stressors experienced during early-life on 
adulthood, but it also highlights how influential man-made compounds can be to the neurological 
development of wild animals.
 
 
 


