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Dear Colleagues: 

It is a pleasure to welcome you to the third annual Liberty University College of Osteopathic 

Medicine (LUCOM) Research Day celebration. This year, we are excited to return to a live, in-

person format as we celebrate the contributions of our medical students to the body of 

scientific knowledge. We are still cognizant of the ongoing COVID-19 pandemic, and this year 

are continuing necessary precautions to maintain safety of all participants.  

This celebration of research would not be possible without the contributions of numerous 

faculty, staff, and students. In particular, I would like to thank the senior leadership of LUCOM 

who provided guidance and advice in the planning of this event, the IT staff who provided 

invaluable logistical support and contingency planning, and the faculty judges who will evaluate 

the presentations for awards. Lastly, and most importantly, I would like to thank Barb Lutz for 

her assistance throughout the Fall in planning this year’s event and for keeping me on track 

while organizing this meeting.  Thank you all for your support, it is greatly appreciated! 

In closing, may you all have a wonderful time interacting with the many talented students who 

have worked so hard to prepare these presentations that share their research.  I hope that new 

collaborations are fostered as a result of the connections you are able to make with other 

participants. Lastly, let’s have a wonderful meeting as we learn something new! 

 

Sincerely, 

 

 

 

Michael S. Price, PhD 

Chair, LUCOM Research Day Committee 
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12:00 p.m. Boxed lunch  Pick up in CMHS 1047 

   

12:30 p.m. Opening Prayer Joseph R. Johnson, DO, FACOOG (Dist) 
Dean, College of Osteopathic Medicine 

   

12:35 p.m. Welcome & Opening Remarks Michael S. Price, PhD 
Research Day Committee Chair 

 Oral Presentations  

12:45 p.m. O1: Isolation and Physiological Effects of an Intestinal 
Serum Enteric Leak Factor on the Murine Colonic 
Circular and Longitudinal Muscle Contractility 

Speaker: Caitlyn Hodges (OMS-II) 
Mentor: Anthony Bauer, PhD 

   

1:00 p.m. O2: 3D Architecture of the Intestinal Microvasculature 
and Its Association to the Enteric Nervous System and 
Immune Cell Populations 

Speaker: Glynn Reno (OMS-II) 
Mentor: Anthony Bauer, PhD 

   

1:15 p.m. O3: Analysis Of Presurvey Data For A Forgiveness And 
Agape Love Intervention 

Speakers: Ashley Mason (OMS-II), 
 Adam Nakamoto (OMS-II) 
Mentors: Chansoon Lee, PhD 
 Linda Mintle, PhD 

1:30 p.m. BREAK  

1:45 p.m. O4: Therapeutic Potential of miR198 to Suppress 
Growth of MC38 Colonic Adenocarcinoma Tumors 

Speaker: Natalie Kim (OMS-II) 
Mentor: Anthony Bauer, PhD 

   

2:00 p.m. O5: Development of a Model of Postoperative Surgical 
Adhesions and Potential Pharmacological Preventions 

Speaker: Tatiana Midkiff (OMS-II) 
Mentor: Anthony Bauer, PhD 

   

2:15 p.m. O6: A Multidisciplinary Case Approach for Primary 
Care, Dermatology and Psychiatry Through the 
Development of a Self-Learning Module 

Speakers: Catherine Tawfik (OMS-IV),  
 Olivia Gruver (OMS-II), 
 Matthew Tueller (OMS-II) 
Mentor: Linda Mintle, PhD,  
 Lauri Anne Maitland, DO 

2:30 p.m. BREAK  

2:45 p.m. O7: Iatrogenic-induced Intestinal Microvascular Leak 
as a Novel Mechanism of Perioperative Ileus 

Speaker: Tatiana Midkiff (OMS-II) 
Mentor: Anthony Bauer, PhD 

   

3:00 p.m. O8: Therapeutic Potential of Synthetic Oligonucleotide 
Immunomodulatory Agonists to Ameliorate 
Postoperative Ileus 

Speaker: John Pignataro (OMS-II) 
Mentor: Anthony Bauer, PhD 

   

3:15 p.m. O9: Isolation, Characterization and Effects of a Novel 
Peripheral Tissue Injury Extract Causing Endothelial 
Cell Dysfunction, Ileus and a Precipitous Death 

Speakers: Connor Schroeder (OMS-II),  
 Christina Bagnati (OMS-II) 
Mentor: Anthony Bauer, PhD 

   

3:30 p.m. O10: Ankyloglossia: Definition, Diagnosis, And 
Treatment 

Speaker: Sarah Witt (OMS-II) 
Mentor: Joseph Gigliotti, PhD 

3:45 p.m. – 
5:15 p.m. 

Poster Presentations CMHS Main Street & Lower Lobby 

Program Overview 
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Oral Abstracts 

 

O1 - Isolation and Physiological Effects of an Intestinal Serum Enteric Leak Factor on the Murine 

Colonic Circular and Longitudinal Muscle Contractility 

Caitlyn P. Hodges (OMS-II)1, Mariko A. Locke2, Gary D. Isaacs2, and Anthony J.M. Bauer1,3 

1Liberty University College of Osteopathic Medicine, Lynchburg, VA 
2Department of Biology and Chemistry, Liberty University, Lynchburg VA 
3Cross Biomedical 

Background:  We have observed that intestinal microvascular leak is a common pathophysiological 

phenomenon associated with a variety of disease states, including trauma, sepsis, colitis, and 

postoperative ileus.  Additionally, we have observed a unique association between the terminal 

microvasculature and the enteric nervous system.  The objective of the current project was to 

investigate the functional contractile significance of microvascular leak in the colon.   

Methods:  C57Bl/6 mice were euthanized, the colon removed, and the mucosa was stripped from the 

underlying colonic muscularis externa.  Colonic circular and longitudinal muscles were cut (2mm x 15 

mm) in their respective orientation from the proximal colon.  The strips were then mounted into a 

mechanical organ bath chamber with Krebs solution flowing at a constant temperature of 37° C to 

preserve the biological activity.  Muscles were stretched to L0 and spontaneous activity of each muscle 

strip was measured in response to increasing concentrations of serum (0.25%, 0.5%, 1.0%, and 2.0% 

human serum in Krebs solution).  The role of neural nitrergic neuromuscular transmission during serum 

exposure (1.0%) was explored using the neural nitric oxide blocker L-nitroarginine (100 µM).  LC and 

HPLC-SEC were used to characterize the molecular identity of the serum enteric leak factor.   

Results:  Exposure to serum decrease the contractile activity of both the circular and longitudinal muscle 

strips. The serum threshold effect was 0.5% with 2% causing near complete inhibition of spontaneous 

contractile activity.  Blockade of neuronal nitric oxide production with LNA significantly blocked the 

inhibitory effect of serum on the circular and longitudinal muscles.  LC and HPLC-SEC chromatograms 

indicated that the serum enteric leak factor is a relatively large protein < 100 kDa.  Data suggests that 

the biologically activity of the enteric leak factor was removed by protein-A chromatography indicating 

that the factor may be an immunoglobulin.   

Conclusions:  The potent serum dose response on colonic muscles show that there is an increase in 

inhibition as the percent concentration of human serum increases, implying that a more substantial 

microvascular leak will lead to a larger inhibition of the colon muscles in vivo.  Blocking the neural nitric 

oxide production decreased the inhibitory effect indicating that the suppressive effect of serum on 

contractions is a neurally mediated event via the activation of nitrergic inhibitory neuromuscular motor 

neurons. Molecular characterization of the inhibitory leak factor indicates it is potentially a large 

immunoglobulin-like molecule. 
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O2 - 3D Architecture of the Intestinal Microvasculature and It’s Association to the Enteric Nervous 

System and Immune Cell Populations 

Natalie Jeong Min Kim (OMS-II)1, Glynn B. Reno (OMS-II)1, Caitlyn P. Hodges (OMS-II)1, Tatiana M. 

Midkiff (OMS-II)1, Christina B. Bagnati (OMS-II)1, Connor A. Schroeder (OMS-II)1, John N. Pignataro (OMS-

II)1, Swapnil K. Sonkusare2, and Anthony J.M. Bauer1 

1Liberty University College of Osteopathic Medicine, Lynchburg, VA 
2Department of Molecular Physiology and Biological Physics, University of Virginia, Charlottesville, VA 

Background: The intestinal microvasculature is essential to maintaining intestinal oxygenation, 

digestion, absorption, and mucosal barrier function. Many disease states result in gut ischemia, 

inflammation, and abnormal vascular plasticity.  Surprisingly, the architecture of the intestinal 

microvasculature has not been clearly delineated and its relationship to many other cell types within the 

gut wall has not been elucidated.  Therefore, our objective was to construct the 3D architecture of the 

murine intestinal microvasculature and show its structural relationship to the enteric nervous system 

(ENS), neutrophils, macrophages, and mast cells. 

Methods: A FLUOVIEW 1200 confocal system was used to image intact jejunal loops, colonic segments 

or whole-mounts of the intestinal wall.  The microvasculature was labeled with isolectin-B4 (IB4) and 

dextran conjugated to fluorophores. Neutrophils were histochemically stained with Hanker-Yates 

reagent, macrophages labeled with a F4/80+ antibody, mast cells stained with avidin and the enteric 

nervous system labeled with IB4.  An Andor Dragonfly 200 high speed confocal system was used to 

selectively visualize the endothelial architecture of the jejunal arterioles, venules and lymphatics of 

Cdh5-GCaMP8 expressing mice. 

Results: Imaging of jejunal loops, colonic segments and whole-mounts demonstrated that the 

mesenteric arteries entered the bowel wall and coursed through the muscularis sending few collaterals 

directly to the muscularis, but arborized within the submucosal layer. From the submucosa, the 

spreading arterioles sent projections outwards into the muscularis and inwards to supply the mucosal 

structures ending in a capillary network. The jejunal muscularis capillary bed formed a planar myenteric 

network between the circular and longitudinal muscle layers. Whereas, in the thicker colonic muscularis 

many capillaries were observed running parallel to the circular muscle fibers. Venous drainage 

proceeded in reverse order first collecting into submucosal vessels before exiting by paring with the 

incoming arterioles coursing through the muscularis. Dragonfly confocal imaging of the endothelial 

specific Cdh5-GCaMP8 expressing microvasculature elucidated the 3D architecture of the jejunal 

vascular endothelial cell network of arterioles, venules and lymph vessels. Interestingly, the capillary 

network within the muscularis was closely associated with the myenteric plexus ganglia and 

interconnecting nerve fibers, but the submucosal plexus was not. Muscularis macrophages formed a 

dense planar network within the myenteric capillary system and a sparse network between the circular 

muscle bundles. Submucosal macrophages preferentially encased arterioles and venules within the 

submucosa. Only a few perivascular avidin+ mast cells were present within the gut wall. Neutrophils 

were absence within the muscularis but arranged in a perivascular manner within the submucosa and 

heavily distributed within the mucosal villi. 

Conclusions: The study has elucidated the detailed 3D architecture of the intestinal microvasculature 

and has demonstrated its relationship to the ENS, macrophages, mast cells and neutrophils. Of 
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particular interest is the tight intertwining of the muscularis capillary network with the myenteric plexus. 

And also the potential role of the resident submucosal perivascular macrophages in regulating intestinal 

blood flow via the production of iNOS derived nitric oxide during inflammatory states. 
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O3 - Analysis Of Presurvey Data For A Forgiveness And Agape Love Intervention  

Ashley Mason, (OMS-II)1; Adam Nakamoto, (OMS-II)1, Jiahe Wang Xu2, Robert Enright2, Chansoon Lee1, 

and Linda S. Mintle1 

1Liberty Mountain Medical Group, Lynchburg, VA 
2Department of Educational Psychology, University of Wisconsin-Madison, Madison, WI 

Introduction: The psychological well-being of college students is of national concern given an increase in 

student reports of stress that negatively impact their mental health. Previous research in the area of 

forgiveness has shown forgiveness to be an important factor in the promotion of positive mental health. 

However, more study is needed to know whether forgiveness education could not only improve the 

mental health of college students, but also interpersonal and community relationships.  

Objectives: A 12-week online learning program utilizing a forgiveness and agape love intervention for 

college students was developed to investigate how the learning program impacts college students’ well-

being. The learning program was developed and adapted from decades of research conducted by Dr. 

Robert Enright, a pioneer in forgiveness research. The study also examines how students’ spirituality and 

religiosity may affect the relationship between moral virtues and psychological well-being.  

Methods: 151 participants from business, law, and medicine at Liberty University were recruited for the 

study. Three surveys (pre, post, and follow-up) were used to assess outcomes of the learning 

intervention. Students were randomly assigned to an experimental or a control group after being 

matched by college major, gender, service love score, and forgiveness score from the pre-survey data. 

Pre-survey data are presented. Reliability analysis was performed for all scales used in the study. 

Descriptive statistics of demographic variables and scales were also used to identify similarities in 

participant profiles. Multivariate analysis of variance (MANOVA) was used to assess the effects of group 

(experimental and control), gender and school (business vs professional schools) on the scales of agape 

love, forgiveness, hope, self-esteem, empathy, anger, anxiety, depression, intrinsic spirituality, 

organizational religiosity, non-organizational religiosity, and intrinsic religiosity.  

Results: 54 males and 97 females, ages ranging from 18 to 36, participated in pre-survey data. Data 

indicated high reliabilities for all scales, with the forgiveness scale having the highest (0.98) and the 

empathy scale having the lowest reliability (0.79). There were no significant differences between the 

groups on all measures indicating an ideal base condition for the intervention program. A MANOVA test 

revealed that hope, anxiety, intrinsic spirituality, organizational religiosity, non-organizational religiosity, 

and intrinsic religiosity demonstrated statistically significant differences between gender; males had 

higher scores than females in all areas but anxiety. However, there were no significant differences 

between schools on a linear combination of the scales.  

Conclusions: Preliminary data was evenly distributed between experimental and control groups. Scales 

chosen for the study were proven reliable. No differences were noted on all scales between professional 

students and undergraduates. Also, gender differences on the scales of hope, anxiety and religiousty 

were assessed. Anxiety was higher in female students. Hope and religiousty were higher in male 

students.  
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O4 - Therapeutic Potential of miR198 to Suppress Growth of MC38 Colonic Adenocarcinoma Tumors 

Natalie Jeong Min Kim (OMS-II)1, Glynn B. Reno (OMS-II)1, Jiayi Li1, Christian Marin-Müller2, Osvaldo V. 

Martinez2, Peter Heeckt2, Andrew M. Spragg3, Yingguang Lui1, and Anthony J.M. Bauer1  

1Liberty University College of Osteopathic Medicine, Lynchburg, VA 
2 Speratum, San Jose, Costa Rica 
3Cross Biomedical, Forest, VA 

Background: Many of the currently available immunotherapy drugs target immune checkpoints, such as 

PD1/PD1-L and CLTA-4/B7, which will augment host immunity to fight the cancer cells. However, these 

methods are posing challenges due to their lack of efficacy, tumor resistance, induction of autoimmune 

responses, etc. This necessitates discovering a novel approach to cancer therapy. One such approach is 

utilizing microRNA (miR) to inhibit tumor cell growth. miR is a type of non-coding RNA that is usually 

present in normal cells that functions to suppress other types of RNAs and regulate gene expression. 

miRNA dysregulation has been found to be linked with many pathologies, especially cancer. In this 

project, we explored the potential therapeutic effects of miR198 in colon cancer. 

Methods: The C57Bl/6 MC38 adenocarcinoma cell line was mock transfected with lipid nanoparticles 

(lactic-co-glycolic acid-modified polyethylenimine (LGA-PEI)) or LGA-PEI encapsulated synthetic has-

miR198. After 24 hours, the transfection medium was replaced with DMEM containing 5% FBS or 

additionally oxaliplatin (3 µM). Cell growth was quantified using a NucleoCounter-3000. Alternatively, a 

non-immunogenic jellyfish collagen hydrogel (JellaGel™) was used as the transfection medium to 

provide a slow targeted release of the nano-miR198. Quantitative PCR for murine E-Cadherin was 

performed using a SYBR Green-based reagent.  The potential of Nano-miR198 in JellaGel™ to alter tumor 

growth in vivo utilized a 25k MC38 cell subcutaneous flank injection model. Additionally, we developed a 

clinically relevant MC38 colon cancer 

model with the tumor cells injected 

directly into the submucosal space of 

the proximal colon for future 

pharmaceutical treatments.  

Results: Total MC38 cells cultured under 

the specified conditions demonstrated a 

significant suppression in tumor cell 

growth after transfection with miR198. 

The suppression in growth was more 

significant when using JellaGel™ as the 

transfection carrier (see adjacent bar 

graph). Additionally, MC38 cell growth 

suppression of viable cells with Nano-

miR198 was additive with oxaliplatin (Mock=2.33±0.326, miR198= 1.55±0.352, 

Oxaliplatin=1.00±0.157, and miR198+Oxaliplatin=0.57± 0.082).  Interestingly, the miR198 transfection 

also increased the expression of E-Cadherin.  
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To explore the in vivo potential of miR198, 25k MC38 cells were injected into the flank and left to 

establish a tumor over a period of 7 days.  Then, mice were mock treated with Nano-JellaGel™ or 

therapeutic Nano-miR198 in JellaGel™.  Prelimenary data showed that the mock treated mice developed 

tumors of 150 and 420 mg tumors in 17 days. In stark contrast the miR198 mice had no tumor develop 

or a small 30 mg tumor.  Interestingly, development of the colonic submucosal tumor model indicated 

substantial immunological differences compared to the flank model.   

Conclusions: The results show that miR198 has the potential to suppress MC38 tumor cell growth in 

culture with it being more effective when using JellaGel™ as the transfection carrier.  And, that the 

miR198 suppression was additive with chemotherapeutic oxaliplatin tumor cell suppression.  Although 

preliminary, in vivo experiments provide hope for the clinical development of Nano-198 into an adjuvant 

cancer therapeutic, which could be coupled to oxaliplatin or an immune checkpoint inhibitor. 
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O5 - Development of a Model of Postoperative Surgical Adhesions and Potential Pharmacological 

Preventions 

Tatiana M. Midkiff (OMS-II), John N. Pignataro (OMS-II), Natalie Jeong Min Kim (OMS-II), and Anthony 

J.M. Bauer 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Background:  Postoperative adhesions are pathological fibrinous connections binding organs or tissues 

within the peritoneal cavity.  Postoperative adhesion formation following abdominal surgeries is a 

common response to iatrogenic organ manipulation, tissue injury and ischemia.  Reportedly, pathologic 

adhesions develop in over 70% of peritoneal operations resulting in costs of over $2.5 billion annually in 

the USA.  The development of the adhesive fibrous strands can cause complications including – severe 

chronic pain, bowel obstruction, perforation, organ dysfunction, female infertility, and repeat surgeries 

for adhesiolysis.  An incomplete understanding of the complex multifactorial pathophysiology of 

adhesion formation has resulted in the failed development of effective therapeutic options.  Thus, there 

is an unmet clinical need to elucidate mechanisms and develop effective therapeutic options to mitigate 

postoperative adhesion formation.   

Methods:  Four groups of C57Bl/6 mice were constructed: naïve controls, intestinal manipulation (IM), 

intraperitoneal injection of isogenic plasma (500 µl), and IM+plasma (N=4 each).  Intestinal manipulation 

consisted of a laparotomy, small bowel eventration and 5 times running of the entire small bowel with 

cotton swaps followed by abdominal closure with 000 suture and resuscitation.  Animals were studied 

on postoperative day-1 and -7 (POD) after resuscitation.  The length of each intestinal adhesions was 

measured with a micrometer.  Gastrointestinal transit was assessed by the oral administration of non-

absorbable, non-digestible FITC-dextran (70 kDa MW) (15 µl) with mice euthanized after 80 minutes and 

the generating a distribution histogram with a calculated geometric center.  The presence of 

myeloperoxidase-positive leukocytes (neutrophils) was histochemically stained with Hanker-Yates 

reagent and macrophages immunohistochemically identified with a F4/80-700λ antibody or FITC 

phagocytosis within the jejunal muscularis externa.   

Results:  Naïve controls, IM, and plasma groups of mice did not develop intestinal adhesions.  Only, 

IM+plasma mice (3/4) developed significant intestine adhesions with an average length of involved 

dilated bowel of 58.3±5.91 mm.  Gastrointestinal transit analysis indicated a partial structural blockage 

within the IM+plasma animals with the fluorophore distributed along the small intestine and having an 

average calculated geometric center of 7.8±1.3.  Controls, IM and plasma groups all had normal 

gastrointestinal transits on POD-7 with geometric centers of >9.5.  Although, initially gastrointestinal 

transits were significantly delayed in the IM group on POD-1 (GC=3.8±0.44).  Neutrophils were massively 

present within the postoperative muscularis in the IM and IM+plasma groups on POD-1, but the 

neutrophilic extravasation had dramatically resolved on POD-7.  F4//80+ macrophages formed dense 

plaques on the surface of the adhered jejunal wall.  A synthetic oligonucleotide and a nitrosylated-oleic 

acid are being explored as promising potential therapeutic interventions.   

Conclusions:  The combined procedure of intestinal manipulation with intraperitoneal plasma generated 

a reliable model of postoperative surgical adhesions with intestinal dilation and blockage.  The 

involvement of neutrophils and macrophages were consistent with reported mechanisms.  The synthetic 
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oligonucleotide and a nitrosylated-oleic acid both showed promise as potential therapeutic 

interventions.   
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O6 - A Multidisciplinary Case Approach for Primary Care, Dermatology and Psychiatry Through the 

Development of a Self-Learning Module  

Catherine Tawfik (OMS-IV), Olivia Gruver (OMS-II), Matthew Tueller (OMS-II), Lauri Ann Maitland, and 

Linda S. Mintle 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction: Medicine is becoming more and more specialized and yet many rural and underserved 

communities do not have access to specialty medicine. A multidisciplinary approach involves the 

collaboration of various disciplines in order to deliver comprehensive care that addresses all of the 

patient’s needs. Delusions of parasitosis is a challenging diagnosis to make and manage when patients 

present to primary care physicians in rural and underserved areas or even to dermatologists where 

specialists are available. Ultimately, psychiatry is the landing point for patients with this delusional 

disorder. However, addressing this diagnosis using a multidisciplinary approach will enhance cross-

specialty protocols, build patient trust and add value from each specialty’s approach to patient care.   

Method: Undergraduate medical students with an interest in dermatology developed a self-learning 

module teaching case involving a multidisciplinary approach to the diagnosis and management of a 

patient who presents with pruritus and formication. The module was developed following extensive 

literature review and clinical guidance from specialized faculty. This module is intended to be used for 

medical school curriculum as a supplement to medical education taught in lecture and in the clinical 

setting. A biopsychosocial model is presented with the intent to provide an integrative approach to be 

used by primary care physicians, psychiatrists and dermatologists and boost student learning.   

Results: The developed case is a 57-year-old female who presents with unrelenting symptoms of itching 

and formication. As users navigate through the module, they are presented with information and 

questions that lead to diagnosis and treatment. Because this case involves a patient who presents with 

psychiatrically induced dermatological symptoms, the care in which the physician engages the patient is 

discussed. Users learn how to appropriately counsel the patient from a primary care, dermatological and 

psychiatric perspective, integrating each specialty in order to provide excellent patient care and gain the 

trust of the patient. At the end of the module, a comprehensive summary of key points and a quiz are 

provided.   

Conclusions: The self-learning module includes aspects of differential diagnoses, decision making, 

management and clinical guidelines regarding a patient who presents in order to boost learning and 

clinical knowledge of a unique pruritis case utilizing three disciplines of medicine working from a 

multispecialty perspective. The next step is to pilot the student learning module and assess learning via 

the quiz, focus groups and qualitative feedback.   
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O7 - Iatrogenic-induced Intestinal Microvascular Leak as a Novel Mechanism of Perioperative Ileus 

Tatiana M. Midkiff (OMS-II), John N. Pignataro (OMS-II), Caitlyn P. Hodges (OMS-II), Natalie Jeong Min 

Kim (OMS-II), and Anthony J.M. Bauer 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Background: Perioperative gastrointestinal dysfunction occurs in the absence of surgical complications 

and is one of the major determinants of in-hospital recovery after surgery. Despite advancements in 

surgical and perioperative care, perioperative ileus remains an unpleasant complication that not only 

delays enteral feeding, but also increases morbidity, prolongs hospitalization, and increases costs. The 

prevailing hypothesis is that anesthesia plays a major role. However, the mechanism(s) of perioperative 

ileus are not completely understood.  Therefore, our goal was to elucidate the existence of a novel 

vascular leak mechanism that potently disrupts gastrointestinal motility. 

Methods: The gastrointestinal transit (GIT) effects of isoflurane anesthesia (2.0%) for 20 minutes were 

determined immediately 3 and 24 hr after resuscitation.  Similarly, alterations in GIT were assessed in a 

surgical intestinal manipulation (IM) mouse model with anesthesia for 20 minutes. GIT was assessed by 

orally feeding a non-digestible, non-absorbable fluorescent marker (FITC-dextran 70kD) and plotting a 

distribution histogram with a calculated geometric center (GC). A FLUOVIEW 1200 confocal system was 

used to image intact jejunal loops with microvasculature labeled with isolectin-B4 (IB4) and dextran 

conjugated fluorophores. Neutrophil transmigration was quantified using a Hank-Yates myeloperoxidase 

stain (N=3-6, p<0.05). 

Results: Isoflurane caused an immediate small decrease in GIT, which waned over time compared to 

control (control=10.4±0.57, anesthesia immediate=8.7±0.97, 3 hr post-resuscitation=8.9±0.52 and 24 hr 

post-resus=10.2±1.2.  In contrast, anesthesia with IM at the similar time points demonstrated a 

significant delay in GIT (IM immediate=4.2±0.88, IM 3hr post-resus=3.2±0.22, and 24hr post-

resus=4.9±0.52). Live ex vivo confocal imaging of control jejunal loops showed that the fluorophores 

were contained within the microvasculature. Anesthesia caused a slight vascular leak at each time point. 

In stark contrast, a perfuse vascular leak was present in all IM groups. Neutrophils were virtually absent 

within the muscularis externa of controls and anesthetized only mice. In the IM immediate group, no 

neutrophils were present. Three hours after resuscitation a few neutrophils began to extravasate with a 

building massive extravasation occurring over time. Next, the in vivo effect of exogenous syngeneic 

serum was determined by intraperitoneal injection. Interestingly, normal serum (250µl and 1000µl) 

caused an immediate dose dependent delay in transit GCs compared to lactate-Ringers (LR) (5.1±0.63, 

3.6±0.32 vs. 9.9±0.53, respectively). No change was observed with LR or by giving serum 

subcutaneously.  The in vivo potency of the serum-induced ileus was explored by increasing the % of 

serum (1, 10, 50 and 100%) in 1000µl of lactate-Ringers (GC: control=10.2±0.1, LR=10±0.118, 

1%=8.7±0.44, 10%=7.3±0.38, 50%=5.3±0.31 and 100%=3.8±0.11). 

Conclusions: Isoflurane alone slightly slows gastrointestinal transit but cannot explain perioperative 

ileus. Instead, the above data supports the novel hypothesized that a surgically induced intestinal 

microvascular leak causes a significant delay in gastrointestinal transit in the absence of a cellular 

immune response, i.e., extravasating neutrophils. The leak hypothesis would explain the effectiveness of 
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using clinical laparoscopic procedures which limit intestinal manipulation resulting in improved 

perioperative ileus. 

  



LUCOM Research Day 2022  16 

 

 

O8 - Therapeutic Potential of Synthetic Oligonucleotide Immunomodulatory Agonists to Ameliorate 

Postoperative Ileus 

John N. Pignataro (OMS-II), Tatiana M. Midkiff (OMS-II), Natalie Jeong Min Kim (OMS-II), and Anthony 

J.M. Bauer 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Background: Postoperative ileus (POI) is a near obligatory feature of abdominal surgery costing more 

than $1 billion per year in the United States. POI is caused by the iatrogenic induction of an intense 

gastrointestinal muscularis molecular and cellular inflammatory response characterized by resident 

macrophage activity and production of specific cytokines, chemokines, prostaglandins, and nitric oxide. 

And, furthermore, this molecular response leads to leukocyte recruitment, inhibition of enteric neurons 

and dysmotility. Our goal was to investigate the therapeutic potential of synthetic TLR9 DNA-based 

agonists to prevent the development of POI by decreasing leukocyte recruitment into the postoperative 

muscularis and improving gastrointestinal transit. 

Methods: A standardized intestinal manipulation (IM) POI mouse model was used to mimic the clinical 

surgical procedure of “running of the bowel”. Six synthetic unmethylated CpG oligonucleotide 

sequences (5.0 or 7.5 mg/kg) were administered by intraperitoneal injection 24 and 6 hours before 

surgery. Then, 24-hours after resuscitation from surgery, gastrointestinal transit was assessed by orally 

feeding a non-digestible, non-absorbable fluorescent marker (FITC-dextran 70kD) and plotting a 

distribution histogram with a calculated geometric center (GC). Neutrophil transmigration was 

quantified using a Hank-Yates myeloperoxidase stain and qPCR was performed to measure a molecular 

inflammatory response (N=3-6, p<0.05). Flow cytometry was used to quantify changes in chemokine 

receptor expression. 

Results: Alone the prototypical synthetic oligonucleotide agonist ODN-1668 and the InDex synthetic 

oligonucleotides (each at 7.5 mg/kg) did not significantly alter basal gastrointestinal transit compared to 

naïve saline control (GCs for saline, ODN-1668, IDX9059, IDX9074, IDX9157, IDX9158 and IDX9164 were 

all greater than 9.5. Sham treated mice had a gastrointestinal transit with the FITC-dextran localized to 

the ileum after 90 minutes exhibiting a calculated geometric center (GC) of GC=10.2±0.42. However, IM 

resulted in a significant gastrointestinal postoperative delay with the fluorescence localized to the 

proximal jejunum (GC=4.9±0.52, p>0.05). Pretreatment of the mice with ODN-1668 before surgical IM 

caused a further delayed gastrointestinal transit (GC=3.3±0.3). In contrast, only IDX9059 significantly 

prevented the development of POI (GC=8.9±0.69). The IDX9059 improvement in motility appeared to be 

due to a cellular anti-inflammatory effect, because neutrophil extravasation into the muscularis whole-

mounts was significantly prevented (optical quantification of myeloperoxidase staining activity: sham 

control=0.003±0.00015, IDX9059=0.002±0.00025, saline+IM=17.7±3.80 and IDX9059+IM=0.88±0.042% 

of optical field, N=4, p<0.05). In contrast to the diminished cellular inflammatory response, IDX9059 

caused a molecular increase in muscularis IL-6 and MCP 1/CCL2 mRNA expression. However, IDX9059 

decreased in leukocyte rolling, adhesion and extravasation, as well as CXCR1, CXCR2 and BLT1 surface 

expression by flow cytometry. 

Conclusions: The oligonucleotide IDX9059 decreased leukocyte recruitment and improved 

gastrointestinal transit compared with mice who had surgery with saline pretreatment. We hypothesize 
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that oligonucleotide immunomodulation induces a protective, anti-inflammatory response which 

prevents POI, which could be exploited clinically. 
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O9 - Isolation, Characterization and Effects of a Novel Peripheral Tissue Injury Extract Causing 

Endothelial Cell Dysfunction, Ileus and a Precipitous Death 

Connor A. Schroeder (OMS-II)1, Christina B. Bagnati (OMS-II)1, Mariko A. Locke2,  

Nicholas J. Hale (OMS-IV)1, Nicolas M. Du Fayet De La Tour (OMS-IV)1, Nicholas G. Minner2, 

Caitlyn P. Hodges (OMS-II)1, Tatiana M. Midkiff (OMS-II)1, Natalie Jeong Min Kim (OMS-II)1,  

John N. Pignataro (OMS-II)1, Glynn B. Reno (OMS-II)1, Joshua Bird2 

Gary D. Isaacs2, Swapnil K. Sonkusare3, Derese Getnet4, Vlado Antonic4, and Anthony J.M. Bauer1,5 

1Liberty University College of Osteopathic Medicine, Lynchburg, VA 
2Department of Biology and Chemistry, Liberty University, Lynchburg, VA 
3Department of Molecular Physiology and Biological Physics, University of Virginia, Charlottesville, VA 
4Wound Infections Department, Bacterial Diseases Branch, Walter Reed Army Institute of Research, 

Silver Spring, MD 
5Cross Biomedical, Forest, VA 

Background:  Severe traumatic tissue injury from military combat, acts of terror, or civilian accidents is 

the leading cause of mortality worldwide in young adults. Although, damaged associated molecular 

pattern molecules released from injury sites cause a known delayed post-traumatic upregulation in pro-

inflammatory immune responses, many of the mechanisms underlying the complications of blunt 

extremity trauma remain unknown. Therefore, we sought to elucidate the existence of a novel protein 

extract from damaged limb tissue that could trigger a non-inflammatory-induced endothelial 

dysfunction, ileus and a precipitous death. 

Methods:  A dorsal subcutaneous implanted, syngeneic donor bone-muscle matrix (BMX) or skeletal 

muscle matrix (MX) model of sterile peripheral tissue injury in mice was used and adjusted based on 

percentage of implanted BMX or MX to total body weight. Animals were studied 24 hours after 

resuscitation.  Dexamethasone (5 mg/kg, i.p.) 1 hour before tissue implantation was used to isolate the 

inflammatory component of the post-trauma response. Gastrointestinal transit was assessed by the oral 

administration of FITC-dextran 70 kDa MW (15 µl) with mice euthanized after 80 minutes. Vascular leak 

was assessed by confocal microscopy after i.v. microvascular labeling with isolectin B4-DyLight®594λ and 

FITC488λ-dextran. An Andor Dragonfly 200 high speed confocal system was used to visualize endothelial 

subcellular calcium sparklets within the microvasculature of intestinal whole-mounts of VE-cadherin 

(Cdh5-GCaMP8) C57Bl/6 mice. Cultured human umbilical vein endothelial cells (EGFP-HUVECs) were 

used to determine the direct effect of the tissue injury extract on acute changes in endothelial cell 

morphology. LC, HPLC-SEC and silver Western blotting techniques were used to characterize the 

“traumacidin” extract. 

Results:  BMX 12.5%bw caused a significant delay in gastrointestinal transit, which was blocked with 

dexamethasone pretreatment. However, increased BMX injury of 15%bw was no longer blocked by 

dexamethasone indicating the existence of an additional non-inflammatory trauma component. 

Interestingly, MX 15%bw also caused a significant delay in gastrointestinal transit. Confocal microscopy of 

ex vivo jejunal segments demonstrated a massive intestinal microvascular leak of intravenous IB4-

594λ/FITC-dextran (70 kDa, 100 µl) injected via the penile vein in both BMX and MX models, as well as 

after intravenous or direct jejunal loop application of the MX extract (200 µl). Confocal imaging of 

endothelial subcellular calcium sparklets within the Cdh5-GCaMP8 intestinal microvasculature whole-
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mounts demonstrated an increase in calcium signaling within intact intestinal arterioles and venules. 

HUVECs immediately contracted by 20% when exposed to 25 µl of the tissue injury extract. LC, HPLC-SEC 

and silver Western blotting techniques have isolated the “traumacidin” extract to a few proteins >50, 

but <100 kDa. 

Conclusions:  Ileus, microvascular leak, endothelial cell dysfunction and precipitous death within minutes 

caused by the “traumacidin” extract is a relatively large skeletal muscle protein, which can be sequenced 

and identified.  Therefore, this on-going study is elucidating the existence of a novel potent post-

traumatic protein extract that if blocked could prevent death of the wounded warrior or civilian accident 

victim. 

 

  



LUCOM Research Day 2022  20 

 

 

O10 - Ankyloglossia: Definition, Diagnosis, And Treatment 

Sierra Witt (OMS-ll), Abigail Hillan (OMS-II). Connie Magarelli (OMSII), Claire Saunders (OMS-II), Gerardo 

Garcia (OMS-III), Thomas Yoo (OMS-III), Joseph C. Gigliotti, and Olubukola Ojuola 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Ankyloglossia, commonly known as "tongue-tie," is a congenital anomaly characterized by an 

abnormally short lingual frenulum. The condition is common among healthy infants and can contribute 

to breastfeeding and speech difficulties. The condition is encountered by a wide array of healthcare 

professionals including, but not limited to, pediatricians, otolaryngologists, dentists, and speech 

pathologists, which has resulted in discrepancies in how it is defined, diagnosed, and treated. In this 

systematic review, we summarize the current information relating to ankyloglossia in regard to how it is 

defined, graded, diagnosed, and treated in order to provide a better understanding of the condition, and 

facilitate achieving a greater consensus across specialties, which may ultimately result in better health 

outcomes for patients. 
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Poster Abstracts 

P1 - Brain Tissue Preparation, Sectioning and Staining Frozen Brain Tissue from African Spiny Mice 

Teresa Nguyen (OMS-II) and Shekher Mohan 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction:  Acoymys cahirinus, or more commonly known as the African spiny mouse is an emerging 
rodent research model in the field of regenerative medicine. However, the African spiny mouse is not a 
commonly used model organism in neuroscience research. African spiny mice pups can be behaviorally 
assessed postnatally due to notable, advanced brain development in utero. Thus, the African spiny 
mouse can potentially be a suitable research model for neurological studies. The aim of this project was 
to create a neuroanatomy atlas of the African spiny mouse brain.  

Methods:  Three-month-old male spiny mice were transcardially perfused with with PBS and 4% 
paraformaldehyde, and post-fixed with 4% paraformaldehyde for 72 hrs. The brain tissue was then 
cryoprotected with 15% sucrose overnight and 30% sucrose in PBS for another 24hrs. Next brain tissue 
was frozen using 2-methylbutane and stored at -20°C until ready to use. Leica CM 1860 UV cryostat was 
used to section frozen brain tissue at -26°C and thickness of the sections was 20 µm. Hematoxylin and 
eosin were used to stain the tissues. Keyence BZ-Z810 microscope was used to image the slides using 
lens x4 PlanApo (ƛ) NA 0.20. Using a stitching software, the images were stitched together, and paint 
software was used to labeled the images.  

Results:  Structures implicated in withdrawal and addiction were identified by comparing the sections to 
the Allen Brain Atlas. We identified structures such the hippocampus, nucleus accumbens, and the 
amygdala. 

Conclusion:  This study remains in-progress, as there were a number of technical difficulties when 
sectioning frozen adult brain tissue. Our preliminary results show that frozen spiny mice brain tissue can 
be sectioned, stained and imaged for analysis. Our method shows us promise in developing a brain atlas 
specific to spiny mice. Future work with involve sectioning areas of the brain involved in addiction i.e., 
VTA and NAc. Also, optimizing a immunohistochemistry protocol will be important for the further 
categorization of cells types in the brain tissue from spiny mice. 
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P2 - The Effect of Serotonin Agonist Injection in the Anterior Hypothalamic/Preoptic Area of the Rat 

on Blood Pressure and Heart Rate 

Riya Nag (OMS-II) and John R. Martin 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

This study aims to investigate the effect of a microinjection of DOI hydrochloride, a selective 5-HT2A/2C 

receptor agonist, into the anterior hypothalamic/preoptic area (AH/PO) on blood pressure and heart 

rate of an anesthetized rat. The AH/PO has a neuronal link to the posterior hypothalamic nucleus (PHN), 

which may influence the cardiovascular system via the neurotransmitter acetylcholine. Upon 

stimulation, cannabinoid receptors can cause a decrease in release of neurotransmitters such as 

acetylcholine and serotonin. Prior research has indicated that upon administration of a serotonin 2 

agonist into the AH/PO, there is an increase in heart rate and blood pressure. Since cannabinoid 

receptors are known to be present in the PHN, it is reasonable to hypothesize that administration of a 

cannabinoid receptor antagonist or agonist into the PHN might alter the increase in blood pressure 

evoked by administration of a serotonin agonist into the AH/PO. 

In this study, 24 male Sprague-Dawley rats are used as subjects as approved by the Institutional Animal 

Care and Use Committee of Liberty University. The rats are anesthetized with urethane, which is a long-

acting anesthesia agent that does not produce much of a confounding effect on the baroreceptor reflex. 

The right femoral artery of the rat is catheterized to measure arterial pressure using a pressure 

transducer. The rat is then placed in a stereotaxic instrument. Using reference coordinates based on the 

atlas of Paxinos and Watson (1982), the location of the rat’s bregma is noted, and the location of the 

AH/PO and PHN are determined by subtracting atlas values from the bregma reference values. A small 

hole is drilled through the skull above the PHN and AH/PO, through which a guide cannula is lowered to 

the appropriate region. Following a 30-minute stabilization period, an injection cannula is lowered 

through the guide cannula to the PHN, and control dimethyl sulfoxide (DMSO) or a cannabinoid agent is 

injected. Fifteen minutes later, control DMSO or DOI is injected into the AH/PO and heart rate and blood 

pressure measurements are obtained every minute for 60-90 minutes. At the end of an experiment, rats 

are transcardially perfused with 140 mL of saline, followed by 140 mL of phosphate buffered formalin 

via a syringe pump. Once the rat is perfused, its brain is removed and stored in a 10% sucrose phosphate 

buffered formalin solution for at least 1 week. Afterwards, the brain is sliced and stained with cresyl 

violet to confirm the location of the cannula tip in the rat’s AH/PO. 

Results of this study may indicate that a relationship exists between the cardiovascular system and 

endogenous cannabinoids within the PHN and serotonin receptors in the AH/PO. Thus, selective 

serotonin reuptake inhibitors (SSRIs), extrapolated from the direct action that the serotonin 2 receptor 

agonist DOI has on blood pressure in the AH/PO and use of marijuana may have implications on the 

health of individuals with depression who abuse cannabis. With further studies, the interaction of 

serotonin and other neurotransmitters in the AH/PO to PHN neuronal pathway may be further 

investigated for potential beneficial or adverse drug effects.  



Meeting Program  23 

 

 

P3 - Expression Of GFAP And IBA In Cortical Brain Tissue From African Spiny Mice With Neonatal 

Opioid Withdrawal Syndrome (NOWS) 

Tyler S. Ingold (OMS-II), Grayson T. Fortin, and Shekher Mohan 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction:  As the opioid epidemic continues to be prevalent in populations, opioid use in pregnant 
women is also on the rise. This leads to an increase in babies born with neonatal opioid withdrawal 
syndrome (NOWS). Using a novel preclinical model of NOWS using the rodent species Acromys 
Cahirinus, commonly known as spiny mice, short term effects of prenatal morphine exposure can be 
assessed using withdrawal behavior. In an attempt to elucidate some of the underlying mechanisms 
behind physiological changes associated with opioid exposure in neonates, glial fibrillary acidic protein 
(GFAP) and Ionized calcium binding adaptor molecule 1 (IBA1) gene expression was quantified in African 
Spiny mice exposed to morphine. GFAP is a protein found predominately in the central nervous system 
and its main function serves as a structural component of both astrocytes and ependymal cells. IBA1 
participates in membrane ruffling and phagocytosis in activated microglia in the central nervous system.  

Methods:  RNA from male, 1-month and 3-month-old mice exposed to saline (N=2), 10 and 30 mg/kg 
morphine (N=3 respectively) treated cortical brain tissue was reverse transcribed into cDNA and used for 
RT-PCR.  During the RT-PCR, the number of quantification cycles (Cq) for GFAP, IBA1, and the house-
keeping gene β-Actin were measured for each biological sample in triplicate.  

Results:  The average Cq values for GFAP in mice exposed to saline was 25.7, 25.5 for the 10 mg/kg and 
25.7 for the 30 mg/kg morphine exposure brain tissue.  The average Cq values for IBA1 for mice exposed 
to saline was 32.6, 31.4 for the 10 mg/kg and 31.7 for the 30 mg/kg morphine exposed brain tissue.  
When compared to β-Actin, these Cq values were consistently lower for GFAP and higher for IBA1. 

Conclusion:  A greater level of GFAP expression could be explained by the fact that mice with NOWS may 
have more activity and/or increased levels of astrocytes within the brain tissue. If the CNS is injured 
through disease or trauma, astrocytes react rapidly producing more GFAP. Although its functions are not 
fully understood, GFAP is probably involved in controlling the shape and movement of astrocytes. The 
reduced level of IBA1 expression could be explained by either a reduction in the mice’s ability to 
phagocytize or the gradual progression of M1 (pro-inflammatory microglia) to M2 (anti-inflammatory 
microglia). Further research including an increased sample size and measuring gene expression levels at 
various ages could aid in clarifying these results which show a possible long-term cellular effect of in 
utero morphine exposure in our preclinical model of NOWS.   
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P4 - Mouse Embryo Development In Varying Concentrations Of Vaping Condensate And Nicotine 

Chloe Guidry (OMS-II), Noah Langteau (OMS-II), Timothy Walker (OMS-II) and Robert J. Swanson 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

E-cigarettes, or vaping, have become one of the most popular forms of nicotine consumption in the USA 
since first being introduced in 2007, especially among younger individuals. While the effects of nicotine 
and traditional cigarettes have been extensively studied, the effects of e-cigarette smoking are less 
known and there is not adequate evidence to support the common claim that using e-cigarettes is safer 
than traditional ones. Previous research has shown detrimental effects of vaping solution on adult non-
reproductive tissues, but little is known about its harmful effects on the normal physiology of users or its 
effects on the early development of embryos.1 

Past studies in Dr. Swanson’s lab have indicated that embryos exposed to vaping condensate (carrier 
fluid) fail to develop past the 2- or 4-cell stages.2 In the current study, we found that the vaping 
condensate exposure to embryos was teratogenic, causing delayed development and eventual 
degeneration in a dose dependent manner. Further, the presence of nicotine in the vaping condensate 
seemed to increase the teratogenic effects but without a statistical difference. The results of this study 
provide a clearer picture of the effects that e-cigarette use can have on unborn fetuses and inform the 
general public of the potential reproductive risks associated with e-cigarette use. 

Tobacco Row flavored vaping fluid with 0%, 0.3%, 0.6% and 1.2% nicotine was vaporized with a Vinci 
mod pod and condensed back to a fluid. The fluid was diluted to 0.5%, 1%, 2%, 3%, 4%, and 8% 
concentrations with M16 medium. Mouse embryos at the 2-cell stage were collected from excised 
fallopian tubes and placed individually into wells containing the various media in a 96-well plate and 
allowed to grow at 36°C, 5% CO2 5% H2O. The embryos were observed with a Leica inverted microscope 
twice daily at 400x. 

Higher concentrations (4-8%) failed to pass the 4-cell developmental stage, while many 8% failed to 
make any progress once placed in the medium. Although still ending in cellular degeneration and 
fragmentation, the 2-3% concentration embryos progressed further and appeared viable longer than 
those incubated in the higher concentrations. The concentration of nicotine in the condensate appeared 
to have an observable teratogenic effect, with a greater number of embryos developing further in the 
solutions without nicotine than those with it. However, this difference was inconsistent across 
experimental groups.  

Future studies may include investigation into the effects of additional vaping fluid concentrations, 
flavors, and brands. Furthermore, additional studies may determine the most and least detrimental 
combinations of voltage and resistance mod settings used to produce e-cig vapor. As nicotine is not the 
only substance that can be added to vaping solutions, research may also be concentrated on additional 
substances such as THC and CBD.  
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P5 - Gallbladder Malakoplakia 

Mai Forsmann (OMS-III), Eric P. Miller 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Gallbladder rnalakoplakia is a rare inflammatory disorder. Malakoplakia, literally meaning “soft plaque”, 
occurs mostly in the genitourinary tract, but uncommon occurrences in other organ systems have been 
reported as well. The pathogenesis of malakoplekia is thought to be related to bacterial infection, 
immunodeficiency, or chronic inflammatory conditions. We present a case of a 45-year-old female with 
a history of drug abuse who presented with clinical features and findings of chronic cholecystitis and 
cholelithiasis and subsequently underwent cholecystectomy. On laparoscopic examination, severe 
gallbladder adhesions were noted with attachments to the omentum and abdominal wall peritoneum. In 
addition to reporting a rare case of biliary malakoplakia and reviewing the pathogenesis of this 
condition, we are describing the laparoscopic technique for gallbladder removal with severe adhesions. 
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P6 - Insight into Student Habits and Practices During Medical School Remediation 

AaronRey G. Ebreo (OMS-II) and Scott Severance 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction:  Although medical school admissions committees strive to accept adept students by setting 

rigorous prerequisites and standards for every application cycle, this does not eliminate the risk of 

matriculated students failing their coursework. It is a curious phenomenon that there is a discrepancy in 

the success of medical students, even though they all fulfilled the same admissions criteria. It is also not 

well understood how a student can successfully complete an academic year that they had previously 

attempted unsuccessfully, despite being fundamentally the same student with the same academic 

abilities. 

Depending on the circumstances, a student who failed an academic year at the Liberty University 

College of Osteopathic Medicine (LUCOM) may be afforded the opportunity to repeat that respective 

year. To better understand the practices of students who have been required to repeat one of their pre-

clerkship years and to improve student success, this project aims to identify effective academic and non-

academic practices that remediating students used in their second time through an academic year. It is 

proposed that students who have successfully remediated a year were successful because they 

established new, more effective habits (academic or non-academic) and that these habits can be 

identified. 

Methods:  Data on remediating students was obtained through three anonymous surveys, which were 

administered to students who did not successfully complete either the first or second year at LUCOM. 

The first survey inquired about a student’s first time through a year. The second survey probed a 

student’s time away from LUCOM between their first and second time through an academic year. The 

third survey asked a student about their repeat year. Participants were either in the process of 

completing the repeat year or had successfully finished the repeat year. Each survey had questions 

about factors that were thought to positively or negatively contribute to student academic 

performance. The survey questions included both multiple-choice and open-ended questions. 

Information regarding a student’s background, academic practices, self-care, emotions, and the ability 

to cope in difficult situations was derived from the three surveys. 

The survey results from 27 participants were examined for potential trends and general differences in 

student practices between the unsuccessful year and the year of remediation as well as the time 

between those years. Key findings included an increase from 29.6% to 50% of participants who acquired 

an average of 7 hours of sleep each night and an increase from 29.4% to 75% of respondents engaging in 

exercise 2-5 times per week. More students also used group study and active learning methods such as 

using flashcards (e.g., Anki), making summary sheets, and manipulating material. Repeating students 

took more breaks between study sessions, limited procrastination, and sought help from others more 

frequently. 

Conclusions:  Several practices differed in successful students’ repeated year. Students utilized active 

recall methods and study groups. Also, students acquired more sleep and exercise; furthermore, they 

enacted healthy coping strategies and practiced appropriate self-care. Many of these habits that 

students adopted in their year of remediation may serve as pivotal factors in improving academic 
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success and should be considered by all students to be worthy of being incorporated into their daily 

routines.  
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P7 - Tracking Sleep and Measuring the Influence of Sleep Information on the Sleep Habits of First-Year 

Medical School Students 

Megan Bassily (OMS-II), Gregory Furletti (OMS-II), and Scott Severance 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Modern medical education is notorious for being taxing, both mentally and physically.1,3,4,5 Students 
willingly sacrifice sleep and mental health in the hopes of achieving academic excellence.1,9 Medical 
students routinely fail to get enough sleep and often maintain irregular sleeping patterns.1,2 Mental 
health is also commonly affected negatively by increased stress levels and decreased time devoted to 
good self-care.1,2,4 Numerous medical students have unhealthy sleep habits in spite of multiple studies 
showing that consistent sleeping patterns ultimately lead to improved academic performance and a 
healthier psychological state.2,5,6 In fact, informed students with healthy sleep habits experience an 
improved overall quality of life and enhanced academic outcomes.2,3,4,7,8 With these findings in mind, we 
sought to identify the sleeping habits of first-year LUCOM students as well as their willingness to alter 
those practices with additional education. 

We designed a sleep study to determine if educating participants about the benefits of healthy sleep 
habits and the behaviors that affect good sleep would cause participants to change their sleeping 
behaviors. With the data collected, the sleeping patterns of students around times of stress, such as 
exams, may also be observed for irregularities. First-year students were selected due to the assumption 
that second-year students are less likely to implement changes to their schedules. Students were de-
identified by a third party to ensure anonymity and to produce more truthful responses.  

Before being enrolled in the study, participants completed a one-time, pre-study survey that gauged 
their knowledge of sleep hygiene and their overall satisfaction with their current sleep routine. There 
were two phases of the six-week study. The first phase lasted for two weeks, and participants filled out a 
daily sleep diary (seven days a week) to assess their sleeping habits as well as duration and quality. In 
between the phases, participants were asked to attend a 20-minute, in-person training session detailing 
experimental evidence for the benefits of sleep on mental health and academic performance. In the 
second phase of the study, which comprised four consecutive weeks, participants were asked to 
complete the same daily sleep surveys they did in phase one. Additionally, participants were randomly 
sorted into groups of four, and the two groups with the most responses at the end of the study will be 
entered into an additional drawing for a prize to encourage high response rates.  

At the end of the study, participants will be asked to complete a post-study survey asking if participating 
in the study and receiving information about the importance of healthy sleep habits caused them to 
think about their sleep and implement healthy sleep habits. 

In addition to the in-person training, participants receive weekly emails containing summaries of 
scholarly articles detailing the benefits of healthy sleep habits. An optional sleep challenge is included in 
the weekly email to encourage engagement and stimulate participants to improve their sleep hygiene.  

We are currently collecting data from 53 first-year students and do not have results at this time. Based 
on conclusions reached in other studies, we predict that sleeping patterns and habits will improve due 
to the interventions given throughout the course of the study. 

REFERENCES  



Meeting Program  29 

 

 

1. Almojali AI, Almalki SA, Alothman AS, Masuadi EM, Alaqeel MK. The prevalence and association of 
stress with sleep quality among medical students. J Epidemiol Glob Health. 2017;7(3):169-174. 
doi:10.1016/j.jegh.2017.04.005 

2. Ana Ligia D. Medeiros, Denise B.F. Mendes, Patrícia F. Lima & John F. Araujo. The Relationships 
between Sleep-Wake Cycle and Academic Performance in Medical Students. Biological Rhythm 
Research. 2001;32(2):263-270. doi:10.1076/brhm.32.2.263.1359 

3. Ahmed N, Sadat M, Cukor D. Sleep Knowledge and Behaviors in Medical Students: Results of a Single 
Center Survey. Acad Psychiatry. 2017;41(5):674-678. doi:10.1007/s40596-016-0655-3 

4. Ayala EE, Winseman JS, Johnsen RD, Mason HRC. U.S. medical students who engage in self-care report 
less stress and higher quality of life. BMC Med Educ. 2018;18(1):189. Published 2018 Aug 6. 
doi:10.1186/s12909-018-1296-x 

5. BaHammam AS, Alaseem AM, Alzakri AA, Almeneessier AS, Sharif MM. The relationship between 
sleep and wake habits and academic performance in medical students: A cross-sectional study. BMC 
Medical Education. 2012;12(1). doi:10.1186/1472-6920-12-61  

6. Cvejic E, Huang S, Vollmer-Conna U. Can you snooze your way to an ‘A’? exploring the complex 
relationship between sleep, autonomic activity, wellbeing and performance in medical students. 
Australian & New Zealand Journal of Psychiatry. 2017;52(1):39-46. doi:10.1177/0004867417716543  

7. Mokros Ł, Witusik A, Michalska J, et al. Sleep quality, chronotype, temperament and bipolar features 
as predictors of depressive symptoms among medical students. Chronobiology International. 
2017;34(6):708-720. doi:10.1080/07420528.2017.1316730  

8. Takamiya, Y., & Tsuchiya, S. The self-care education for healthcare professional students using 
mindfulness. The International Journal of Whole Person Care. 2018;5(1). doi:10.26443/ijwpc.v5i1.171 

9. Veldi M, Aluoja A, Vasar V. Sleep quality and more common sleep-related problems in medical 
students. Sleep Med. 2005;6(3):269-275. doi:10.1016/j.sleep.2004.12.003 

  



LUCOM Research Day 2022  30 

 

 

P8 - Determining the Effect of Diet on Markers of Lipid Metabolism in a Mouse Model of Hypertension  

Claire M. Saunders (OMS-II), Andrew Hiatt (OMS-II), Jeffrey Houghton, Timothy O. Leonard and Joseph 

C. Gigliotti 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

There is an established relationship between dietary quality and disease susceptibility, regardless of 

genetic risk. Through development of a novel “Americanized” diet (AD), that incorporates several 

nutritional inadequacies reported in America, we found that diet impacts the structure-function 

relationship in the kidney and liver tissues prior to overt morbidity. However, the pathways underlying 

this relationship remain unclear. Therefore, we set out to determine how diet influences lipid 

accumulation and markers of lipid metabolism in the kidneys and liver. 

Weanling male C57Bl/6 mice (N=24) were given 1-week to acclimate to a pelleted chow diet, and then 

randomly assigned (n=7-9) to receive a standard rodent chow, a commercially available Western Diet 

(WD), or our novel AD ad libitum. After 20 weeks on the assigned diet, all mice underwent surgery to 

implant (subcutaneous) miniosmotic pumps delivering saline (vehicle control, n=3 for each diet) or AngII 

(n=5 for each diet) at 700 ng/kg body weight per minute. Body weight and blood pressure were 

recorded each week and food intake was measured during the last week of the 4-week perfusion study. 

Mice were fasted for 5 hours and euthanized. 

Kidney and liver tissues were collected for routine histology, the quantification of total tissue lipid 

content, and the quantification of mRNA expression of genes that regulate lipid metabolism and 

transport. Data were analyzed using General Linear Models procedures in SPSS (IBM) and Tukey’s Post 

Hoc analysis with statistically significant differences defined as P<0.05. Histological evaluation revealed 

pronounced hepatic steatosis in mice fed the WD, with intermediate effects in mice fed AD and minimal 

fatty liver change in mice fed chow. This was confirmed with liver tissue lipid quantification where WD 

had the greatest tissue lipid content with minimal change in AD and chow. Interestingly, mice fed the AD 

and WD had similarly elevated renal tissue lipid content as compared to mice fed chow based on 

histological and chemical tissue analyses. In liver samples, 7 genes relating to lipid metabolism and 

transport were found to be altered by diet (Hmgcr, Plin2, Ppard, Abcg1, Nr1h3, Nr1h4, Srebf1) while 

only 1 gene was found to be altered by AngII (Abcg1). In the kidney, 4 genes were found to be altered by 

diet (Hmgcr, Dgat2, Nr1h4, Srebf1) and none of the evaluated genes were found to be altered by AngII. 

These results highlight the effect of diet on lipid metabolism in the liver and kidney. As expected, a high 

calorie WD resulted in increased lipid accumulation in both kidney and liver tissues. Interestingly, the 

novel AD resulted in significantly increased lipid accumulation only in kidney tissue. Diet altered 

expression of various genes related to lipid metabolism and transport in both kidney and liver, indicates 

a mechanism for the increased lipid deposition in these tissues. The similar increase in expression of 

HMG-CoA reductase (Hmgcr), farnesoid X-activated receptor (Nr1h4), and sterol regulatory element 

binding factor 1 (Srebf1) in the kidney and liver suggest these gene are critical in tissue lipid deposition 

and will be the focus of future studies.  
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P9 - Functional Impairments are Common in Adults with Epilepsy and Psychogenic Non-epileptic 

Seizures 

Venkat Suru (OMS-II)1, Noah Andrews2 (Cleveland Clinic), James Bena3 (Cleveland Clinic), Nancy 

Foldvary-Schaefer4 (Cleveland Clinic) 

1Liberty University College of Osteopathic Medicine, Lynchburg, VA 
2Neurological Institute, Cleveland Clinic, Cleveland, OH 
3Quantitative Health Sciences, Cleveland Clinic, Cleveland, OH 
4Sleep Disorders Center, Cleveland Clinic, Cleveland, OH 

Objective:  To compare quality of life (QoL) and functional status between psychogenic non-epileptic 

seizures (PNES) and epileptic seizures (ES). 

Background:  Studies investigating QoL in adults with epilepsy (AWE) typically focus on seizure control 

rather than functional status. No studies have explored functional status in PNES. 

Design/Methods:  Adults undergoing VEEG from 2000-2003 were invited to participate in a long-term 

study of functional outcomes. Subjects completed questionnaires assessing demographics, seizure-

related factors, QoL using a 10-point Likert scale, highest achieved educational and occupational status, 

living dependence, and driving status. This analysis compared baseline status between PNES and ES 

groups. Groups were compared using Pearson's chi-square, Fisher's exact, and Wilcoxon rank sum tests. 

Multivariable models controlled for gender, SSRI and anti-seizure medication use. 

Results:  The sample included 143 participants (72 PNES, 71 ES), age 36.6±11.5, 64.3% female, monthly 

seizure frequency 4.0 [2.0, 12.0]. QoL was comparably impaired in PNES and ES (6.2±2.0 vs. 6.7±2.0, 

p=0.15). While highest educational status achieved did not differ between groups (PNES 51.6% and 

54.8% ES college educated, p=0.71), PNES participants achieved higher occupational status endorsing 

executive/professional levels (77.6% vs. 53.8%, p=0.023). Few participants lived alone (PNES 11.4% vs. 

ES 7.4%, p=0.15) and many in both groups were dependent for financial support (PNES 51.5% vs. ES 

43.9%, p=0.38). More participants with PNES endorsed current driving (39.7% vs. 23.9%, p=0.048). In 

multivariable modeling, the odds of achieving a professional occupational level were greater in PNES 

than ES (OR 3.0 (1.13,7.92), p=0.027). 

Conclusions:  QoL is comparably impaired in patients with active PNES and ES, however, functional 

impairments differ. While PNES and ES experience significant living dependency, AWE experience more 

limitations related to driving and occupational achievements. Further research is warranted given the 

lack of data on functional impairments in these populations. 
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P10 - Applying Bloom's Taxonomy In Medical Education   

Danielle Shirazi (OMS-II), Laura Jankowski (OMS-II), and Jeffrey Jasperse 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Since its creation in the 1950’s with the intention to assist curriculum design, Bloom's Taxonomy has 

described the process of developing subject mastery through higher-order thinking, and has been 

applied and utilized by educators across a broad spectrum of subjects. It is often envisioned as a 

pyramid with Lower Order Thinking Skills, Remembering and Understanding, at the base, and Higher 

Order Thinking skills ranked in progressively ascending levels: Applying, Analyzing, and Evaluating, 

respectively, with Creating at the apex. 

In the context of graduate-level medical education, most faculty aim to write questions that fall into 

Higher Order categories to better assess their student’s degree of subject mastery and critical thinking, 

yet there is often a disconnect between aligning course activities and testing strategies with learning 

outcomes. This can arise from faculty testing at a level of cognitive thinking incongruent with what is 

presented in the classroom setting, which may yield poor outcomes in student performance and morale. 

In relation to Bloom’s Taxonomy, multiple choice questions (MCQs) have been viewed as an inadequate 

tool to measure higher-order thinking. However, MCQs are the standard format of assessment in 

medical education -- both institutional and board licensure examinations consist solely of MCQs, 

demonstrating a clear emphasis on MCQs as the prefered Higher Order testing modality. Our study aims 

to evaluate this disconnect between previous applications of Bloom’s Taxonomy to MCQs and Medical 

Education testing standards. 

Our team of researchers developed a modified Bloom’s Taxonomy tool (a medical-education, MCQ-

specific tool, called Bloom’s in Medical Education (BiME)), by creating a Hierarchy of Physician Cognitive 

Competencies and compared those critical thinking skills to the existing Bloom’s Taxonomy Cognitive 

Domains. Using our BiME tool, we evaluated 128 MCQ Practice Questions written for the OMS-I CVRH 

course at LUCOM. 

Of the 128 Practice MCQs evaluated by our team of three researchers (two students and one professor), 

76 questions were assigned as “Lower Order Thinking” (Knowledge: 28, Comprehension: 48), while 52 

questions were assigned as “Higher Order Thinking'' (Application: 27, Analysis: 22, Evaluation: 2, 

Synthesis: 1). A comparison of agreement between researchers on the assignment of BiME categories to 

the 128 Practice Questions, all three researchers were in agreement on 41.4% of questions (n=53). 

When comparing student vs. professor responses among researchers, the two student researchers were 

in agreement in one quarter of responses (25%, n=32), and just under one quarter of responses had 

agreement between one student and the professor (23.4%, n=30). There was no agreement between 

the three researchers in just over one tenth of responses (10.2%, n=13). These discrepancies warrant 

additional evaluation with a larger sample size of both student and faculty participants to determine if 

these differences are significant. 

Our team plans to use these initial data and the BiME tool to write additional practice questions in 

“Higher Order Thinking” categories - ensuring even distribution of questions between lower and higher 

order groups. It is our aim, through subsequent studies and data analysis, to provide students with an 
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understanding and application of Bloom’s Taxonomy as a useful tool to flesh out strengths and 

weaknesses in their learning strategies and subject mastery in medical education.  
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P11 - A New Comprehensive Liberty Mountain Medical Group Osteopathic Manipulative Treatment 
Tool  

Kristen L. Adams (OMS-II), Patrick R. Fugler (OMS-II), Linda S. Mintle, and Charles R. Joseph 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Importance: There is a growing demand for the use of US Osteopathic physicians to treat chronic pain. 
Concurrently there is also a need for standardized, peer-reviewed protocols to treat patients with 
somaticdysfunctions using Osteopathic Manipulative Medicine (OMM). To produce high quality, 
reproducible OMM research, a new tool is needed to collect in depth patient information concerning 
their pain, history, and somatic dysfunction. 

Objective: To develop a new Osteopathic Manipulation Treatment (OMT) health history form for use in 
the Liberty Mountain Medical Group (LMMG) clinic. The new form will include more specific outcome 
measures clearly tied to the somatic diagnosis, the specific interventions and the patient’s quality of life. 
In the future, use of the LMMGOMT tool will create a usable and mineable database that will be 
available on an ongoing basis for resident and student research. 

Design: The LMMG OMT tool was created as a patient intake survey in conjunction with a follow-up 
survey that provides specific outcome measures regarding a patient’s history and treatment, is 
compatible with the electronic medical record, and can be used as a tool to collect patient information 
for future OMM research. The LMMG OMT tool measures quality of life as a function of pain level, 
delineates past treatments (both medicine and OMT) from current treatments, and categorizes patients 
based on their somatic dysfunction(s), prescribed treatment, and effectiveness of treatment. 

Setting and Participants: Data will be collected from patients at the LMMG clinic as part of their intake 
paperwork. LMMG is a multispecialty academic medical practice that provides holistic, patient-centered 
health care in Osteopathic Neuromusculoskeletal Manipulative Medicine (ONMM), Endocrinology and 
Behavioral Health. The development of the LMMG OMT tool will create a usable and mineable 
instrument, that will be available on an ongoing basis for resident and student research. In the future, 
we hope this form will allow US Osteopathic physicians and students to conduct valid, reliable 
retrospective case studies on the effectiveness of OMM treatment for various somatic dysfunctions.!
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P12 - An Osteopathic Approach To Anemia 

Glynn B. Reno (OMS-II), Dillon C. Reno (OMS-II), Bryce N. Grohol (OMS-II), Raena M. Pettitt 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

With close to two billion people affected globally, anemia is a commonly seen condition worldwide. 

Diagnosed by a patient's low hemoglobin, and then subsequently differentiated through red blood cell 

indices, a complete blood count should be performed on every patient presenting with the classic 

symptoms of anemia. Iron studies, as well as the corrected reticulocyte count and peripheral blood 

smears, can also be of use to further specify the exact type of anemia. Additionally, tests such as a 

colonoscopy, upper endoscopy, and gynecologic procedures should be considered to identify the 

different underlying causes of the disease. The most common microcytic anemias include iron 

deficiency, thalassemia, and anemia of inflammation. Deficiencies in folate and B12, also known as 

cobalamin, are the most common etiologies of macrocytic anemia. Treatment of each of these types of 

anemia is tailored to the individual patient based on the severity of their condition as well as the specific 

underlying cause. Osteopathically, anemia falls largely into the respiratory-circulatory model, as well as 

the metabolic-energy model, which can also be used to guide treatment. For a family physician, 

identifying symptoms, making accurate diagnoses, and properly treating patients with anemia is of the 

utmost importance. 
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P13 - Characterization of Ultrasound Vocalizations (USVs) As A Reflection of Withdrawal Behavior in a 

Novel Preclinical Model of Neonatal Opioid Withdrawal Syndrome (NOWS)  

Alexander L. Nguyen (OMS-II) and Shekher Mohan 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction: As the opioid epidemic continues to be prevalent in populations, opioid use in pregnant 

women is also on the rise. This leads to an increase in babies born with neonatal opioid withdrawal 

syndrome (NOWS). Using a novel preclinical model of NOWS using the rodent species Acromys 

Cahirinus, commonly known as spiny mice, short term effects of prenatal morphine exposure can be 

assessed using withdrawal behavior. Spiny mice have longer gestation periods lasting 38-40 days, and 

thus increased in utero organogenesis allows withdrawal behaviors to be assessed on postnatal day 

zero. Since babies born with NOWS are more irritable, and cry at a higher pitch, we analyzed ultrasonic 

vocalizations (USVs) to better assess withdrawal from morphine in spiny mice pups. 

Methods: NOWS was induced in spiny mouse pups by injecting dams with morphine (10mg/kg) and 

recording the pup’s ultrasonic vocalizations (USVs) from postnatal 0 to 7. USVs were recorded using an 

Echo Meter used to detect bats since mice also have call frequency from 20-70kHz, above the human 

hearing range. Recorded USVs were processed in an open-source software called DeepSqueak; a 

MATLAB USV detection program designed by the Coffey lab at the University of Washington, School of 

Medicine. DeepSqueak uses machine-learning and region based convolutional neural networks (R-CNN) 

to filter out sounds that are not produced by mouse calls and decode “mouse chatter” between 

different mice. While DeepSqueak is effective in the common Mus musculus, no work has been done in 

detecting and characterizing mouse calls in African spiny mice. The aims of this study include creating a 

novel, high- fidelity neonatal African spiny mouse USV detection network using DeepSqueak along with 

characterization of their calls according to type or flavor. We hypothesize that spiny mice with NOWS 

will have a higher number of calls, exhibiting greater signs of withdrawal as reflected by the number of 

low frequency calls. 

Results: Male mice with NOWS had a greater number of calls compared to female mice. The call 

frequency was greater in mice with NOWS on postnatal days 0, 2-7. However, the duration of calls was 

much shorter in mice with NOWS compared to saline treatment group. When comparing call complexity 

between mice with NOWS and mice from the saline treatment group, the number of upward, and 

downward calls was greater. 

Conclusion: This study remains in-progress, and the number of USV files requiring analysis will need to 

be increased before conclusions can be drawn. This data shows the development of a novel, and 

accurate detection network designed specifically for neonatal African spiny mice. Downward calls are 

characterized by a lowering in frequency in the call, similar to a human moan. This represents an 

indication of an additional stressor on the NOWS mice that were not present in the control mice. With 

regard to the frequency differences, this can be used and applied to human patients if the frequency is 

indeed lower than healthy baby cries. These results show a promising alternative behavioral measure in 

this a novel preclinical model of NOWS. 
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P14 - Effectiveness Of The Spot Vision Screener Using Updated Uniform 2021 AAPOS Guidelines  

Savannah Reaves Monahan (OMS-II)1, M Millicent W Peterseim2, Samantha Smith3, Rupal Trivedi2, James 

D. Bowsher2, M. Edward Wilson2, Anastasia Alex2, Bethany Wolf2  

1Liberty University College of Osteopathic Medicine, Lynchburg, VA 
2Medical University of South Carolina, Charleston, SC 
3Clemson University, Clemson, SC 

Introduction:  Vision screening in young children is important to prevent amblyopia and provide the best 

vision for children to learn. In 2021 the AAPOS Vision Screening Committee updated the Uniform 

Guidelines for Instrument-Based Pediatric Vision Screen Validation (accepted JAAPOS). These guidelines 

specify the thresholds of refractive error and strabismus that are important to identify during 

automated vision screening so that these children can be referred for a comprehensive eye 

examination. We evaluate the Spot Vision Screener in detecting amblyopia risk factors and visually 

significant refractive errors according to these new guidelines. 

Methods:  As part of an IRB-approved ongoing prospective study, children are screened with the Spot 

prior to a complete ophthalmology exam. The updated guidelines include >1.25 D Anisometropia, >4.00 

D Hyperopia, >3.00D Astigmatism for < 4 yewars and >1.75 for ≥4 years , Myopia for age > 4 yr to >3.00 

D and ≥4 years to >2 D and media opacity >1 mm and strabismus >8 PD manifest. Statistical analysis 

compares screener results (pass/refer) with physician findings of these “gold standard” guidelines. 

Results:  Two hundred sixty seven children were included from the Pediatric Ophthalmology Clinic with 

an average of 6.3 yrs (SD 3.26, min 1.01, max 12.97)( 55% female, 56% Cauc, 16% AA, 8% Hisp). Disease 

prevalence was 51.31%. Sensitivity of the Spot to detect the 2021 AAPOS Uniform Guidelines was 

89.56% (95% CI 71.83% to 85.97%) and Specificity 77.69% (CI 69.56% to 84.52%). Positive Predictive 

vaule is 78.99% and Negative Predictive Value 78.29%.  Bland-Altman plots are provided. For cylinder, 

81.1% of subjects are within + 1 SD of the mean difference. ROC and evaluation curves for different 

thresholds by age enable maximization of Spot referral criteria. These data will be combined and 

expanded as part of this ongoing study. 

Conclusions:  This study informs on performance characteristics of the popular Spot screener. The Spot is 

has good efficacy in detecting amblyopia risk factors and significant refractive error according to AAPOS 

guidelines. We recommend specific device refractive referral criteria to maximize screening 

effectiveness using the updated guidelines. 

REFERENCES 

Arnold, RW, et al on behalf of the AAPOS Vision Screening and Research Committees, M.D, Uniform 

Guidelines for Instrument-Based Pediatric Vision Screen Validation 2021: AAPOS Guidelines 2021, (2021) 

accepted Journal of (AAPOS JAAPOS-D-21-00363) 

Peterseim MMW, Davidson J, Trivedi R, Wilson ME, Papa CE, & Cheeseman, E. W. (2015). Detection of 

strabismus by the Spot Vision Screener. JAAPOS, 19(6), 512–514. 
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P15 - The Role of Membrane Hyperpolarization and Skca and Ikca Potassium Channels in Nitric Oxide 

Mediated Inhibition of Functional Sympatholysis 

Nathan Long (OMS-II), Ryota Kuwahara (OMS-II), and Jeffrey Jasperse 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Skeletal muscle contraction reduces sympathetic vasoconstriction, a phenomenon termed functional 

sympatholysis that allow blood flow to increase to exercising skeletal muscle. Previous studies have 

indicated that sympatholysis during exercise may be at least partially mediated by nitric oxide (NO), but 

the mechanism by which NO works is unknown. Some evidence suggests that NO may act via membrane 

hyperpolarization or via activation of specific calcium-activated K+ channels (KCa). We tested the 

hypotheses that preventing changes in membrane potential or blocking small (SKCa) and intermediate 

conductance (IKCa) calcium dependent K+ channels would limit NO's ability to attenuate α1 adrenergic 

receptor mediated vasoconstriction. To investigate our first hypothesis, soleus feed arteries (SFA; n=6) 

were isolated from male Sprague-Dawley rats and pressurized at 37°C in physiologic saline solution. 

Dose-response curves were performed with the α1 adrenergic agonist, phenylephrine (PE; 1e-9 – 1e-4 

M) 1) alone, 2) in the presence of the NO donor, sodium nitroprusside (SNP), and 3) in the presence of 

SNP and 30mM K+ to prevent changes in membrane potential. PE alone constricted SFA by 64% and SNP 

reduced PE constriction to 27%. Preventing changes in membrane potential with 30mM K+ did not 

reverse the inhibition (constriction 25%). To investigate our second hypothesis, we used apamin (100 

nM) to block SKCa and TRAM-34 (10mM) to block IKCa (n=6). PE caused 46% constriction and SNP 

reduced constriction to 21%. KCa inhibitors failed to reverse NO inhibition of α1-mediated constriction, 

and instead produced a further inhibition (9% constriction). Our data support the idea that NO is 

sympatholytic and indicate that NO's sympatholytic properties are not mediated through 

hyperpolarization or KCa channels. Lastly, inhibition of SKCa and IKCa did not alter α1 mediated 

constriction (76% vs. 72% constriction; n=3), suggesting that the inhibitory effect of KCa inhibition 

involves an interaction with NO rather than a direct effect on α1-mediated constriction. Further 

investigation will be required to delineate this effect. 
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P16 - Inhibition of Endothelium-Dependent Hyperpolarization Via Calcium Activated Potassium 

Channels (Ikca, Skca) Attenuates Reactive Dilation in Isolated Rat Soleus Feed Arteries 

Ryota Kuwahara (OMS-II), Nathan Long (OMS-II), and Jeffrey Jasperse 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

The exact mechanism by which human skeletal muscle arteries rapidly vasodilate at the onset of 

exercise is still unknown. The reactive dilation theory offers a compelling explanation, that mechanical 

compression of arteries by contracting muscles results in a reactive dilation. Using rat soleus feed 

arteries (SFA), we tested the hypotheses that reactive dilation occurs (1) due to changes in membrane 

potential, (2) via endothelium-dependent hyperpolarization, (3) mediated through small and 

intermediate calcium activated potassium channels (SKCa and IKCa). SFA were isolated, cannulated and 

gradually pressurized to 68 mmHg in a chamber containing physiological saline solution (PSS) at 37°C. 

After a 1 hour equilibration period, SFA underwent 30 sec, 1 min, 2 min and 5 min of simulated 

compression in PSS control, PSS + 30 mM KCI to prevent hyperpolarization (n=12), and PSS + 100 nM 

apamin and 10 mM TRAM-34 (SKCa and IKCa inhibitors) (n=7). Luminal diameter of the arteries was 

monitored throughout the experiment, and changes in diameter (%) following compressions were 

calculated. All SFA developed spontaneous tone (35±5%), and dilation to pressure increased in a time-

dependent manner in PSS (20, 22, 31, and 32% dilation respectively following 30 sec, 1 min, 2 min, and 5 

min of simulated compression). When changes in membrane potential were blocked with 30 mM KCI, no 

vasodilation was observed after 30 sec and 1 min compression (0 % and 1 %, respectively) and 

vasodilation was reduced after 2 min and S min of compression (14 and 16 %). When SKCa and IKCa 

were inhibited with apamin and TRAM-34, vasodilation was abolished after 30 sec, 1 min, and 2 min (-2 

%, -1% and 1 %) and significantly reduced after 5 min compression (11 %). Our data indicate that dilation 

to pressure was markedly attenuated by apamin and TRAM-34, and less but significantly by KCI. These 

results align with our hypotheses that reactive dilation following arterial compression requires 

endothelium-dependent hyperpolarization and functional SKCa and IKCa channels. Further investigation 

will be necessary to strengthen this relationship and to explore other potential mechanisms involved in 

mediating reactive dilation. 
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P17 - Delay in clearance of labeled protons in patients with acute head trauma utilizing MRI 3D TGSE 
PASL (arterial spin labeling) is consistent with the clearance results shown in patients with Alzheimer's 
disease 

Bryce Grohol (OMS-II), Stephan Kim (OMS-II), Marija Zivcevska (OMS-II), Jubin Kang (OMS-I), and Charles 
Joseph 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction: 3D TGSE MRI PASL is used to determine if there is delay in glymphatic clearance rate of the 
CNS perfusion in post-concussive brains. The follow-up scans after the subject is released to return to 
usual activities whether normal glymphatic flow returns. 

Methods: This study uses 3D TGSE PASL MRI with long Tls to observe the clearance of ultra-filtered 
labeled protons in CSF at 2800-4000 milliseconds after the CNS perfusion in six brain regions in 4 
subjects (age 18-23 years) with acute traumatic brain injury (the first scan right after concussion and the 
follow-up scan after two weeks). More post-concussive subjects and normal subjects will be recruited. In 
addition, 2-month-follow-up scans may be considered. 

Results: Reduced glymphatic clearance was detected in both the first scans and the follow-up scans of 
four subjects. No signal variance was found in 6 brain regions in all 4 subjects between the first scans 
and the 2-week-follow-up scans. 

Discussion: Acute head trauma can disrupt the paravascular system, damages the blood brain barrier 
and in turn reduced glymphatic flow allowing potentially damaging restricted substances to remain in 
the neuropil. We observed reduced signal clearance of signal decay in all 4 subjects who suffered from 
acute head trauma. The post release to normal activity follow-up MRI also was generally unchanged, 
which raises the question of ultimate healing time after acute head trauma. Acute brain injury changes 
are similar to pilot study done in patients with Alzheimer's disease. This technique may provide 
insightful physiologic data as to the recovery time following acute head injury. 

!  
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P18 - Sudden Sensorineural Hearing Loss: Diagnoses And Treatments  

Wynnie W. Jung (OMS-II), Carl Hoegerl 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Sudden sensorineural hearing loss (SSNHL) occurs in 5-27 per 100,000 people annually in the US, with 

peak incidences in those 50-60 years old. SSNHL is defined as a rapid onset of ≥30 dB hearing loss across 

three contiguous frequencies in 72 hours or less. Contrasted with conductive hearing loss, SSNHL 

involves inner ear damage with less than 2% of patients having bilateral involvement. Worse prognosis 

can be seen in patients greater than 60 years old or less than 15 years old with concomitant vertigo. 

Better prognosis occurs in those with low frequency loss, less severe hearing loss, and early treatment. 

This work reviewed the diagnostic methods and treatments of SSNHL in the US and Canada, including 

mixed results for steroid administration across studies. A majority of U.S. otolaryngologists reported the 

use of oral steroids as treatment, whereas others found no value in steroids. SSNHL can be a 

consequence of impaired blood flow to the cochlea, causing hypoxia in the perilymph and surrounding 

structures that require high oxygen supply. Most recently, hyperbaric oxygen (HBO) therapy has been 

reported to improve rate and quality of recovery for patients with SSNHL. When combined with large-

dosed steroid therapy, the overall effectiveness of HBO can vary from 11-80% with most favorable 

prognoses in patients experiencing medium or deep hearing loss and treatments implemented within 14 

days of onset. It is imperative that family medicine physicians recognize this condition early so that 

treatment may be initiated without delay as hearing loss can become permanent if not managed 

immediately. 
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P19 - Characterizing The Effect Of Different Diets On The Structure Of The Liver And Kidney In Male 

C57BL/6 Mice 

Tanner Jennings (OMS-II), Andrew Hiatt (OMS-II), Jeffrey Houghton, and Joseph C. Gigliotti 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction: Diets have long been known to influence different disease states, yet the mechanisms 

behind such influence have yet to be clearly identified. This study is focused specifically on renal and 

hepatic disease states and the influence diets play in their pathogenesis. Prior studies have looked at the 

effect of certain diets on liver and kidney diseases, but many of these diets fail to accurately represent 

the typical American’s diet and the nutrient deficiencies the American diet entails. With inclusion of a 

novel “Americanized diet” in our study, our goal is to compare this diet with more traditionally studied 

diets to better understand the effect diet has on the structure of liver and kidneys in a mouse model. 

Methods: Thirty 3-week-old male C57BL/6 mice were purchased from the Jackson Laboratory and 

acclimated to our lab for one week prior to receiving ad libitum access to one of 4 diets (n=7-8): 

standard chow [Teklad #2018], western diet (WD)[Teklad #TD.88137, high-fat and high sugar], 

Americanized diet (AD)[novel diet incorporating several nutritional inadequacies reported in the 

American population], or high-fat diet (HFD)[Teklad #TD.06414]. Mice were maintained on their diet for 

12 weeks. Upon completion of 12 weeks on their respective diets, half of the mice were fasted for 4 

hours then euthanized for dissection. Body and organ weights were collected and organs were 

processed for routine H&E and Oil Red O staining [abcam staining kit]. The remaining mice were used for 

insulin tolerance testing (ITT) prior to being euthanized. These mice were fasted for 6 hours before 

having their baseline blood glucose taken. A bolus of insulin (0.75 IU/kg body weight) was then given to 

these mice and blood glucose readings were taken in intervals for the following 90 minutes to evaluate 

insulin sensitivity. All data was analyzed using General Linear Model Procedures in SPSS. 

Results: The results revealed the WD and AD mice had the greatest body weights, but these were not 

statistically different from other diets (P=0.2). The WD mice had the heaviest adipose (P=0.03) and 

tended to have greater liver weights (P=0.08) than mice fed other diets. The AD mice had the heaviest 

kidneys (P=0.04). Histological evaluation revealed extensive lipid accumulation (hepatic steatosis) in the 

mice fed the WD only, with minimal evidence in mice fed the other diets. In the kidneys, lipid 

vacuolization was observed in mice fed the WD, AD, and HFD with the greatest evidence occurring in 

mice fed AD. Oil Red O staining revealed neutral lipid accumulation in the livers of mice fed the WD, AD, 

and HFD diets, with the greatest accumulation in WD mice. Oil Red O staining also revealed renal lipid 

accumulation in kidneys of mice fed all 4 diets. ITT revealed both WD and HFD mice had reduced insulin 

sensitivities, while AD mice showed sustained if not increased insulin sensitivity. 

Conclusion: Diet significantly influences renal and hepatic health in male C57BL/6 mice. The WD with 

high fats and sugars led to the most adiposity, hepatic steatosis, and insulin resistance, whereas the AD 

with specific nutrient deficiencies led to increased insulin sensitivity and kidney lipotoxicity. These 

results highlight the profound effect of diet, and not merely insulin resistance, on the health of the liver 

and kidney. Future studies will determine if circulating markers of organ function are also altered in 

these studies. 
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P20 - Determining The Effect Of Biological Sex And Therapy On Diet-Induced Alterations In Liver And 

Kidney Health In Mice. 

Andrew Hiatt (OMS-II), Timothy O. Leonard, Jeffrey Houghton, and Joseph C. Gigliotti 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Dietary quality plays a significant role in health and disease susceptibility; however, the mechanistic 

details remain unclear. Diet of often oversimplified in mechanistic animal studies, where simple 

modifications are made (such as high-fat, high-sugar, or high-salt) to represent a complex nutritionally 

inadequate diet reported in developed nations. Here, we set out to determine how diet influences renal 

and liver health in male and female mice and how these parameters are influenced by common clinical 

interventions. All studies were conducted following protocols approved by the Liberty University 

Institutional Animal Care and Use Committee. Weanling (3-week-old) male and female C57BI/6 mice 

were purchased from the Jackson Laboratory and given 1-week to acclimate to a pelleted diet and the 

LUCOM vivarium. Mice were then given ad libitum access to deionized water and 1 of 3 diets: standard 

laboratory chow (chow, n=24), a commercially available "Western" diet (WD, n=31), or a novel 

"Americanized" diet (AD, n=36). Mice remained on their assigned diets for 5 months and were then 

randomly assigned to 1 of 3 interventions for an additional 3 months: none {n=21), pharmacological 

treatment (statin+antihypertensive agent, n=36), or diet conversion to chow {n=34). After 3 months, 24-

hour urine collection was performed and mice were then euthanized for the collection of blood, kidney, 

and liver tissues. Serum glucose, triglycerides, total and HDL cholesterol, and insulin were determined 

using commercially available assays, and kidney and liver tissues were processed for H&E staining. All 

data were analyzed using General Linear Models Procedures with Tukey's post hoc test using SPSS. 

Female mice had lower body, liver, and kidney weights (P<0.001), along with lower total (P<0.001) and 

HDL (P=0.002) cholesterol and circulating insulin (P=0.03). Diet also significantly influenced several 

phenotypic parameters, with mice fed the WD having the greatest total body and liver weight (P<0.001). 

Interestingly, despite having significantly lower body weights as compared to mice fed WD (P<0.001), 

mice fed the AD had the heaviest kidney weights (P=0.01). Mice fed the WD having the fasting 

hypoglycemia (P=0.04), hyperinsulinemia (P=0.01), and hypercholesterolemia (P<0.001). Treatment 

significantly influenced body weights (P<0.001), with mice undergoing dietary conversion having the 

lowest body weights, lowest fasting cholesterol (P<0.001), and tendency for lowest fasting insulin 

(P=0.05). In regards to changes in tissue morphology, female mice had lower evidence of altered tissue 

structure of the liver (P=0.02) and kidney 

{P<0.001). Mice fed the WD had the greatest evidence of hepatic steatosis (P<0.001), while mice fed the 

AD had the greatest evidence of renal tubular epithelial lipid vacuolization and tubulointerstitial 

remodeling (P<0.001). Dietary conversion resulted in the lowest evidence of hepatic steatosis (P<0.001). 

Dietary conversion and pharmacological treatment had similarly reduced microalbuminuria (P<0.03). 

Taken together, our data supports the hypothesis that diet significantly influences the structure-function 

relationship of the liver and kidneys. Interestingly, our novel AD appears to have a specific detrimental 

effect on the kidneys and this finding will need to be further evaluated in future studies. 
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P21 - Effects Of Decitabine On HERV-K And MMTV In Human And Mouse Breast Cancer Cells  

Jiayi Li (OMS-I), John Lin (OMS-II), Bryce N. Grohol (OMS-II), Leo Andrada (OMS-II), and Yingguang Liu 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Decitabine is an anti-cancer drug whose proposed mechanism of action is the hypomethylation of 

genomic DNA. Previous literature suggests that it activates HERV-K activation which subsequently 

enhances expression of interferons, thereby decreasing tumor cell proliferation. A preliminary study 

with 4T1 mouse breast cancer cell cultures treated with decitabine also resulted in a decrease in cell 

proliferation. However, the study also revealed a decreased expression of mouse endogenous retrovirus 

MMTV genes in a dose-dependent manner, as well as the increased expression of E-Cadherin genes. This 

prompted the study of decitabine treatments on human T47D breast cancer cells. Our results indicate 

that decitabine increased cancer cell proliferation at low doses while decreasing cell proliferation at 

higher doses. Correspondingly, HERV-K gene expression (env and pol) increased at low doses and 

increased at high doses. Interestingly, E-Cadherin gene expression exhibited an opposite trend with a 

negative correlation of R=-0.9988 and R=-0.91 respectively. Overexpression of MMTV env made BT-20 

human breast tumor cells more resistant to decitabine while knocking out MMTV made T47D cells more 

susceptible to the drug. Meanwhile, in vivo studies showed that low doses of decitabine successfully 

suppressed tumor growth in treated mice but is highly toxic due to spleen atrophy. Further mechanistic 

studies on the effects of decitabine in vivo is currently underway.  
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P22 - Assessing the Effect of PRM1 Gene Deletion on Virulence in Cryptococcus neoformans. 

Kessange G. French (OMS-II)1 and Michael S. Price1,2 

1Liberty University College of Osteopathic Medicine, Lynchburg, VA 
2Department of Medicine, Duke University School of Medicine, Durham, NC 

Though rare in immune-competent individuals, infection by Cryptococcus neoformans is a considerable 

risk for those who are immune-compromised. Worldwide, approximately one million cases of 

cryptococcosis are reported annually and 625,000 perish from this disease per year. The individuals at 

greatest risk are severely immunecompromised such as those with advanced AIDS, organ transplants, 

or chronic kidney or liver diseases, among others. Prevalence rates and mortality rates are highest in 

Sub-Saharan Africa, followed by Asia. However, this fungus is found throughout the world; it is 

associated with bird droppings, rotting wood, and contaminated soils. 

C. neoformans experiences slightly acidic pH in the external environment. In human infections, it must 

adapt to the more alkaline conditions within the body. The mechanisms for this adaptation are not fully 

understood nor are the genes which regulate these mechanisms. Cryptococcal infection begins with the 

inhalation of fungal spores that may result in flu-like symptoms and pneumonia. The organism is then 

transported by the blood into the central nervous system where it causes cryptococcal 

meningoencephalitis. When it is this far advanced, the patient often presents with an altered level of 

consciousness which can progress to coma and death. Being able to precisely characterize genes 

involved in pathogenicity may result in the discovery of weaknesses that could be exploited for 

treatment. PRM1 (GenelD: CNAG_05866) was identified in a mutant screen looking for genes involved in 

pH adaptation in C. neoformans. In S. cerevisiae, this gene is known to have a role in mating cell fusion 

and has similarly been shown to contribute to cell fusion in C. neoformans. Therefore, we decided to 

delete this gene in C. neoformans and assess its role in mating and virulence. Using polymerase chain 

reaction (PCR), we amplified a neomycin resistance gene (NEO) and the flanking regions of PRM1. Using 

stitch PCR, we created a deletion construct, prm1∆, that replaced the PRM1 gene with the NEO gene. 

Next, utilizing the KN99α strain, C. neoformans cells were prepared and electroporated using a gene 

pulser. To ensure these transformants were correct, CRISPR was applied using a Cas9 gene attenuated 

for eukaryotes. This knockout construct was plated on yeast extract-peptonedextrose media (YPD) with 

NEO. We used multiple controls for this experiment. Cells electroporated with water were plated on YPD 

as well as YPD with NEO. Cells electroporated with an ADE2 knockout construct, ade2∆, and cells 

modified with the pSDMA57 plasmid expressing NEO resistance were plated on YPD with NEO. These 

were incubated for four days at 30°C and examined for colonies. 

We have successfully created a prm1∆ knockout construct and have introduced this construct into 

KN99α via electroporation. The resulting colonies will be evaluated for growth at pH 8 and known 

virulence phenotypes such as capsule and melanin production. We expect to find inhibited growth on 

alkaline medium and attenuated virulence in a murine model of cryptococcosis. 
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P23 - Neonatal Abstinence Syndrome: Behavioral Affects of Spontaneous Buprenorphine Withdrawal 

in Neonatal Spiny Mice  

Ashlee Evans (OMS-II), and Sheker Mohan 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction: As the opioid epidemic continues to be prevalent in populations, opioid use in pregnant 

women is also on the rise. This leads to an increase in babies born with neonatal opioid withdrawal 

syndrome (NOWS). Using a novel preclinical model of NOWS using the rodent species Acromys 

Cahirinus, commonly known as spiny mice, short term effects of prenatal buprenorphine exposure can 

be assessed using withdrawal behavior. Spiny mice have longer gestation periods lasting 38 - 40 days, 

and thus increased in utero organogenesis allow withdrawal behaviors to be assessed on postnatal day 

zero. 

Methods: After pregnancy was determined at approx. 19 days, dams were treated once daily with saline 

or buprenorphine (0.3 mg/kg S.C.) up to postnatal day 0. This is single-arm blinded study, so treatment 

groups have been assigned ‘A’ or ‘B: To assess withdrawal in pups, a series of behavioral assays were 

recorded indicative of drug withdrawal daily from postnatal day 0 - 7. Behavioral analysis was scored by 

a blinded investigator using an open-access Behavioral Observation Research Interactive Software 

(BORIS). 

Results: Since the study remains unblinded, data is inconclusive. However, preliminary data showed that 

treatment group B (n = 6) has an increased number of ‘wet-dog shakes’ during the recording period 

compared to treatment group A (n=7). Also, group B showed a similar number of wall climbs, jumps, and 

face cleaning behaviors compared to mice from the A treatment group. 

Conclusion: This study remains in-progress, and the number of pups will need to be increased before 

conclusions can be draw. these results show a promising alternative preclinical model of NOWS. 
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P24 - Assessing Stress Related Eating Habits of Medical Students During COVID-19 

Amina Ali (OMS-III); Emma Brasseur (OMS-II), Chansoon Lee, and Linda S. Mintle 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

Introduction: Medical school is stressful. Previous studies have found that psychological stress and 

negative affect, both of which are experienced by medical students, have been associated with 

disordered eating. An area of needed study is the impact of medical school stress on stress-related 

eating. Given that disordered eating is often prompted by stress, this study investigated the relationship 

between stress and stress-related eating during the academic year of COVID-19. Research questions 

included: Do medical students engage in stress-related eating over the course of the first year? Is there a 

gender difference in stress-related eating? Is there a relationship between stress-related eating and 

perceived stress and does that change over time? 

Methods: Surveys were sent out two times during the 2020-2021 academic year via the program 

Qualtrics for students to rate their stress and stress-eating habits. Time point one was the beginning of 

the academic year, and time point two was the end of the academic year. Measures included the Cohen 

Self-Perceived Stress Scale and the Salzburg Stress Eating Scale. Students were asked to rate their self-

reported stress and stress eating. Data collected were de-identified, coded, converted from text to 

numeric scoring for analysis. 54 students participated longitudinally. A factorial repeated measures 

ANOVA was run with the outcome variable being Stress Eating (SSES), the between-group variable being 

Gender, and the within-group variable being Time at the periods noted. Also, Pearson correlation was 

used to examine the positive relationship between Stress and SSES. 

Results: Results from the ANOVA tests showed that there were neither significant differences in SSES 

across the time points: F (1, 52) = .144, p = .706 nor significant differences in SSES between gender: F (1, 

52) = 2.497, p = .120. The correlation tests for Stress and SSES were also run for time point one and time 

point two. The results from the correlation (Stress and SSES) showed that there was no significant 

correlation between Stress and SSES at the two time points (r (52) = 0.154, p = .134 (one-tailed) at time 

point one; r (52) = .029, p = .418 (one-tailed) at time point two). There was also no significant correlation 

between Stress at time point one and SSES at time point two (r (52) = 0.027, p = .423 (one-tailed)). 

Conclusions: Based on the results from the factorial repeat measures ANOVA tests, there were no 

significant differences in stress-related eating between female and male students as well as across the 

two time points, at the beginning of a medical school year and the end of the year. The results of the 

correlation between Stress and SSES were also surprising as we expected a significant positive 

correlation between perceived stress and stress eating, which there was not. However, COVID was a 

major confounding variable. Perhaps the reason we did not find a correlation is that students had more 

control over eating since they were at home most of the academic year. This greater locus of control 

may have influenced stress perception and behavior. Future direction would include repeating this study 

in a non-COVID year to see if stress eating is or is not a significant issue in medical student responses to 

stress. 
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P25 - Lifebook 

Kimia A. Booth (OMS-II), Allison N. Smith (OMS-II), and Mark E. Hemric 

Liberty University College of Osteopathic Medicine, Lynchburg, VA 

With the abundance of information available regarding health and fitness, it can be overwhelming for 

the average person to know where to go and what to read when they have questions about their health. 

Our goal was to consolidate and simplify the reliable peer-reviewed information regarding overall health 

and wellness into a format that would be easy to read and understand for the average individual. The 

book contains an introduction to nutrition and exercise, information on health assessments, and 

information on health-related risk factors such as tobacco, alcohol, marijuana, and pain medication. 

The sections on nutrition and exercise take a life cycle approach by initially addressing general 

recommendations, and then further addressing specific topics related to various life stages from infancy 

to older athood. When attempting to improve one’s health, it can be helpful to have a baseline of where 

to start. The section on health assessment contains explanations of a variety of vital signs that health 

care providers use to assess patient health but can also be monitored at home. 

In addition to exercise and nutrition, many people struggle with harmful behaviors such as smoking, 

vaping, alcohol use, marijuana use, and pain medication abuse. These substances contribute to a wide 

range of negative health consequences including heart disease, organ failure, and cancer. Many people 

coming from a low socioeconomic background do not know the full extent of the dangers associated 

with these substances because they have not been presented the information in an appropriate 

manner. Conferring with peer-reviewed sources, we compiled information on the dangers of smoking, 

vaping, alcohol use, marijuana use, and pain medication abuse to overall health. We then used graphic 

design software to create figures, charts, and other easily accessible forms of information in order to 

present the information in a manner that could be appealing to a low socioeconomic target audience. 

Our hope is that being aware of how these substances affect one’s overall health may influence one’s 

decision to continue using these substances. By informing the at-risk population, we hope to influence 

their behavior toward abstinence and an overall healthier lifestyle. 
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