
  



 
HISTORY OF ST. ALBERT’S DAY AT 

CREIGHTON UNIVERSITY 
 

In 1997, faculty from the health science schools, as well as 
from the College of Arts and Sciences, expressed an 
interest in promoting the interaction between faculty 
scientists and students at Creighton University at both the 
undergraduate and graduate level. A series of discussions 
resulted in the first St. Albert’s Day celebration, which was 
held on November 24, 1997. Since 1997, the St. Albert’s 
Day poster session has been an annual event at Creighton 
University. In 2008, the event was expanded to include oral 
(platform) presentations as well as posters. Awards will be 
presented for the ‘best poster’ in three categories, as well 
as for the ‘best presentation.’ 

 
St. Albert the Great was born in 1205 or 1206, and as a 
youth was sent to pursue his studies at the University of 
Padua. He joined the Order of St. Dominic in 1223. He 
completed a doctor’s degree at the university in Paris, 
which was celebrated as a school of theology. In 1254 
Albert was elected Provincial of his Order in Germany. He 
resigned this office in 1257 in order to devote himself to 
study and to teaching. He was canonized in 1931. He is the 
patron saint of scientists and was the mentor of St.  Thomas 
Aquinas. He was called the “Doctor Universalis” (Universal 
Doctor), in recognition of his extraordinary genius and 
extensive knowledge. He composed a veritable 
encyclopedia that contained scientific treatises on almost 
every subject. He was proficient in every branch of learning 
cultivated in his day, including physics, mathematics and 
metaphysics, and his writings did not distinguish between 
the sciences and philosophy. 
 

 
 
  



CREIGHTON ST. ALBERT’S DAY  
SCHEDULE OF EVENTS 

 
Tuesday March 28  
 8:45-10:45 AM 
 Poster Presentations        Harper Ballroom 
 Oral Platform Presentations             Harper 2045/2046 
  
 11:00-1:30 PM 
 Medical Student Luncheon and  

Abstract Awardee Presentations    Harper 4068/4069 
  
 1:45-3:45 PM 
 Poster Presentations        Harper Ballroom 
 Oral Platform Presentations    Harper 2045/2046 

Virtual Presentations              Links in Index 
 
Wednesday March 29 
 8:45-10:45 AM 
 Poster Presentations         Harper Ballroom 

Oral Platform Presentations    Harper 2045/2046 
  

11:30 AM- All Welcome to Attend 
 Research Award Luncheon    Harper 2057/2058 

Can’t Attend the Luncheon  
https://creighton.zoom.us/j/97544378490?pwd=N0N1Y2V
QVmc1Zi91UmJDaHY0dVBCUT09     Passcode: 255240  

  
  

https://urldefense.com/v3/__https:/creighton.zoom.us/j/97544378490?pwd=N0N1Y2VQVmc1Zi91UmJDaHY0dVBCUT09__;!!MuWMPV1_1eXDnA!0aemy8T9r11-3P3TiF2uaUZysI3El6FpmCoH_1whx1ECnpe4lrEweXChUa4-BPGdL5GAxOOPLFGUhmmwZR_BcyYi4Zs4TLspXQ$
https://urldefense.com/v3/__https:/creighton.zoom.us/j/97544378490?pwd=N0N1Y2VQVmc1Zi91UmJDaHY0dVBCUT09__;!!MuWMPV1_1eXDnA!0aemy8T9r11-3P3TiF2uaUZysI3El6FpmCoH_1whx1ECnpe4lrEweXChUa4-BPGdL5GAxOOPLFGUhmmwZR_BcyYi4Zs4TLspXQ$


 

  



  



 

 
  



INDEX OF MORNING POSTER PARTICIPANTS 
8:45-10:45 AM 

TUESDAY, MARCH 28, 2023 
 

Student: Poster 
Number: Student: Poster 

Number: 
Brown, Demi 1 Kohl, Daniel 19 

Charles, Austin 2 Kulasooriya, Samadhi 20 

Choquette, Elise 3 McCracken, Rhiannon 21 

Crabtree, Nina 4 Nguyen, Mark 22 

Clode, Micaela 5 Jain, Riya; Nguyen, 
Kenneth 23 Group 

Dash, Shreshtha 6 
Noone, Sarah; Foutch, 
Honor; Altmann, 
Madeline; Polese, Elaina 

24 Group 

Glynn, Henry 7 Nourse, L.J. 25 

Goihl, Addie; Knabe, 
Anne-Marie; Alfonso, 
Luke; Schwarting, 
Amber; Jaffri, Abbis 

8 Group Okubo, Sarah 26 

Harris, David 9 Pansare, Siddhesh 27 

Herchenbach, Patrick 10 Payne, Alex 28 

Homecgoy, Ashley 11 Perry, John 29 

Ibironke, Bayode 12 Pankaj Rajdeo 30 

Roynul, Islam 13 Schaul, Hannah; Crisco, 
Colin; Davis, Jacob 31 Group 

Jain, Eshan 14 Timboe, Kate 32 

Johnson, Rachel 15 Tran, Olivia; Aldrich, 
Emily 33 Group 

Johnson, Parker 16   
Kamayirese, 
Seraphine 17   

 
 
 
 
 
 
 



INDEX OF MORNING POSTER PARTICIPANTS 
8:45-10:45 AM 

TUESDAY, MARCH 28, 2023 
 

Student: Poster 
Number: Student: Poster 

Number: 
Baxter, Luke 34 Luka, Michael A. 61 

Bettag, Joseph 35 Mabie, April 62 

Betts, Lucas 36 Malhotra, Claire 63 

Bine, Christopher 37 Manickavelu, Pranavya 64 
Brown Ton, 

Corinna 38 Manion, Garrett N. 65 

Chaddha, Jasleen 39 McCarthy, John 66 

Czaplicki, Alec 40 Morris, Matthew 67 

Deanne, Madeline 41 Morrissey, Reid 68 

Deisz, McKayla 42 Nelson, Bridgett 69 

Dewar, Cuyler 43 Nielsen, Eric 70 

Dickey, Erin E. 44 Nustad, Jordan 71 

Diehl, Tabitha 45 Oh, Grace 72 

Dishno, Morgan 46 Papproth, Cassie 73 
Feldmann, 
Matthew 47 Patel, Chirag 74 

Furtado, Nikhil 48 Pynes, Rosemary 75 

Gallagher, Kiara 49 Rana, Ricky 76 

Halloran, Peter 50 Robinson, Sarah 77 
Heimbrecht, 

Christy 51 Rockett, Vernon 78 

Hermann, Kallin 52 Sainsbury, Morgan 79 

Huang, Barry C. 53 Shepard, Brook 80 

Johnson, Kalley 54 Sidhu, Suhail 81 

Keesler, Sadie P. 55 Stanley, Steven 82 

Kimball, Ryan 56 Strobel, George B 83 

Lehn, Jenna 57 Swedek, Michelle S. 84 

Lim, Christina C. 58 Sweetland, Gregory D. 85 

Lin, Jacob 59 Watts, Clayton 86 

Lu, Stevin 60 Wilson, Noah 87 

  



INDEX OF AFTERNOON POSTER PARTICIPANTS 
1:45 – 3:45 PM 

TUESDAY, MARCH 28, 2023 
 

 
Student: Poster 

Number: Student: Poster 
Number: 

Arellano, Jesus 1 Lovick, Nicholas 24 
Asfaw, Eldaah; Rogers, 
John; Burrichter, 
Rachel; Meyer, 
Matthew; Heueisen, 
Rachel 

2 Group Machida, Kylie  25 

Baude, Wyatt W.  3 Marta, Aaron 26 
Bell, John 4 Meng, Taylor 27 

Benjamin, Allison 5 

Meyer, Matthew; Heueisen, 
Rachel; Cullum, Sophie; 
Burrichter, Rachel; Rogers, 
John 

28 Group 

Bruno, Zoe 6 Nagamine, Kaitlin 29 
Ciechanowski, Sophie 7 Nicholson, Olivia 30 
Dolan, Molly 8 Okada, Ashlyn  31 
Gonzalez, Marcos  9 Paul, Brian 32 

Green, Sophie 10 
Phillips, Megan; Jony, Jobair 
Hossain; Dash, Alekha; 
Shukla,Surabhi  

33 Group 

Hare, Thomas 11 Price, Connor 34 
Hauke, Miranda 12 Pritza, Erin  35 
Huang, Amy 13 Rahn, Alexandra 36 
Janos, James 14 Rivera, Aaron  37 
Johnson, Brianna 15 Stoffel, Devon  38 
Kafle, Urmila 16 Stone, Lauren 39 

Williams, Caleb; Klahs, 
Luke; Srail, Julie 17 Group Sukhia, Amey 40 

Kota, Nikitha 18 Takafuji, Sylar; Suzuki, 
Rexton 41 Group 

Lamoreux, Angel; 
Sotebeer, Megan; 
Bauer, Angel 

19 Group Swenson, Will  42 

Langlois, Sydney 20 Tian, Cong  43 
Laudano, Victor  21 Vito, Abbey  44 
Laughlin, Maisie 22 Wulbert, Olivia 45 
Long, Michael; Bui, 
Dylan; Schwengler, 
Melanie; Benoit, Allie; 
Jank, Erika  

23 Group Barai, Mili  46 



INDEX OF MORNING POSTER PARTICIPANTS 
8:45-10:45 AM 

WEDNESDAY, MARCH 29, 2023 
 

Student: Poster 
Number: Student: Poster 

Number: 
Amorim Caldas, David 1 Mian, Huda 29 
Auden, John 2 Mullenbach, Sara 30 
Braden, Abigail 3 Murphy, Blake 31 
Burr, Adam 4 Nomura Nolan, Corr Brad 32 

Cesario, Robert 5 
Oloriz, Jessica; Kunze, 
Natalia; Nguyen, Landon; 
Dull, Stacey 

33 
Group 

Chandler, Cole 6 Omann, Jennifer 34 
Chettiar, Poojashree 7 Ossello, Jack 35 
Coughlan-Smith, Clara 8 Over, Ethan 36 
Haase, Carlie; Dasig, 
Mason 9 Group Palmer, Catherine 37 

Dowlin, Rebekah 10 Neha, Panchabhai 38 
Durbin, Darby J 11 Pereira, Jack 39 
Ekstrum, Emily 12 Plowman, Jocelyn N. 40 

Fraser-Philbin, Anna 13 

Pun, Renju; Takafuji, 
Sylar; Suzuki, Rexton; 
Thapa, Aradhana; Kim, 
Michael 

41 
Group 

Gawande, Bhagyashri 14 Rai, Anjali 42 
Graff, Hannah 15 Rogers, John 43 
Grahek, Mae 16 Siddhesh, Sabnis 44 
Griffin, Hana; Hiatt, Sydney 17 Group Scavuzzo, Isabella 45 

Grocki, Mikayla 18 Tonnemacher, Lexie 46 
Harahap, Amelia 19 Tremblay, Gabrielle 47 
Herrera, Aidan 20 Vires, Rebekah 48 
Hughes, Jayce 21 Wakahiro, Jake S. 49 
Kelly, Katelyn 22 Woolf, Jacob 50 
Ketteler, Skylar 23 Woolpert, Autumn 51 
Khan, Arij 24 Yip, Michael 52 
Kostansek IV, Joseph 25 Diers, Jack 53 
Lemke, Katherine; 
Homecgoy, Ashley; Cronin, 
Liz; Walter, Yohan; Walther, 
Andrew; Ibironke, Bayode; 
Schwengler, Melanie 

26 Group Bercich, Abbi 54 

Meyer, Mackenzie N. 27 Pereyra, Elyssa 55 
Mhatre, Susmit 28   

 



INDEX OF ORAL PLATFORM PARTICIPANTS 
TUESDAY, MARCH 28, 2023 

8:45-10:45 AM 
 

Students: Time: Room: 
Graff, Hannah 8:45-9:00 AM Harper 2045 
Larson, Maddox 9:05-9:20 AM Harper 2045 
Luedke, Brian 9:25-9:40 AM Harper 2045 
Natori, Mika  9:45-10:00 AM Harper 2045 
Zimmerman, Nathan 10:05-10:20 AM Harper 2045 
   
Sousley, Caitlin 9:05-9:20 AM Harper 2046 
Jaffri, Abbis; Greenfield, Ryan; 
Kelley, Sean 9:25-9:40 AM Harper 2046 

Kawecki, Renee 9:45-10:00 AM Harper 2046 
Vignesh, RA 10:05-10:20 AM Harper 2046 

 
 
 
 

INDEX OF ORAL PLATFORM PARTICIPANTS 
TUESDAY, MARCH 28, 2023 

1:45 – 3:45 PM 
 

Students: Time: Room: 
Daffer, Emily 1:45-2:00PM Harper 2045 

Okoye, Obinna 2:00-2:15PM Harper 2045 

Snyder, Jackson 2:15-2:30PM Harper 2045 

Marshall, Keith 2:45-3:00 PM Harper 2045 

Matsuda, Chloe 3:00-3:15PM Harper 2045 

Jaworski, Grace 3:15-3:30PM Harper 2045 

Baker, Carly 3:30-3:45PM Harper 2045 

   



INDEX OF ORAL PLATFORM PARTICIPANTS 
WEDNESDAY, MARCH 29, 2023 

8:45-10:45 AM 
 

Students: Time: Room: 
Bergen, Rachel 8:45-9:00 AM Harper 2045 
Freed Jr, Shawn 9:00-9:15 AM Harper 2045 
Gadgil, Rutuja 9:15-9:30 AM Harper 2045 
Heruye, Segewkal H. 9:30-9:45 AM Harper 2045 
Collin, Jackson  9:45-10:00 AM Harper 2045 
Johnson, Hayley 10:00-10:15 AM Harper 2045 
Koshy, Sam 10:15-10:30 AM Harper 2045 
Latona, Gavin J 10:30-10:45 AM Harper 2045 
   
Manickam, Vijayprakash  8:45-9:00 AM Harper 2046 
Rafiei, Parisa 9:00-9:15 AM Harper 2046 
Longsworth, Emma  9:15-9:30 AM Harper 2046 
Scott, Abigail  9:30-9:45 AM Harper 2046 
Urquhart, Rachael  10:00-10:15 AM Harper 2046 
Virdi, Sukhman 10:15-10:30 AM Harper 2046 
Ward, Thomas W. 10:30-10:45 AM Harper 2046 

  



DISTANCE PRESENTATIONS 
STUDENT ABSTACTS 

 
ROOM 1 ZOOM LINK:  

               
https://creighton.zoom.us/j/99987793761?pwd=OGZLREJ1M0k5SDVwW
GdpeWt2aFFVdz09                                                  Password:895166 

 
Students: Time: 

Anderson, Erin 1:45 PM 
Brandenburg, Daniel 2:00 PM 
Begley, Natalie 2:15 PM 
Laferriere, McKenna 2:30 PM 
Van Surksum, Erica D. 2:45 PM 

 
  

ROOM 2 ZOOM LINK: 
            
https://creighton.zoom.us/j/96407442545?pwd=Z3JCZXZlMy8wY0gzV1N
vaU9zYVhzUT09           Password: 969512 
 

Students: Time: 
Geesaman, Megan  1:45 PM 
Mason, Emily  2:00 PM 
Ortega-Gonzalez, Celina  2:15 PM 
Scherer, Jessica 2:30 PM 
Schmit, Emily; Castellón, Ashlynn; Bekmuratova, 
Sarbinaz; and Qi, Yongyue 2:45 PM Group 

 

  

https://creighton.zoom.us/j/99987793761?pwd=OGZLREJ1M0k5SDVwWGdpeWt2aFFVdz09
https://creighton.zoom.us/j/99987793761?pwd=OGZLREJ1M0k5SDVwWGdpeWt2aFFVdz09
https://creighton.zoom.us/j/96407442545?pwd=Z3JCZXZlMy8wY0gzV1NvaU9zYVhzUT09
https://creighton.zoom.us/j/96407442545?pwd=Z3JCZXZlMy8wY0gzV1NvaU9zYVhzUT09


SUMMER FACULTY FELLOWSHIP RECIPIENTS  
 

Betni Kalk, Department of Computer Science, Design, and Journalism 
Video Interviews: Advice from Community Mural Participants 

Andrew Hogan, Department of History 
Recruitment, Retention, and Inclusion of Underrepresented Minorities in 
Medicine and Physical Therapy, 1980-2000 

Lydia Cooper, Department of English 
So Alive it Hurts: Queering Climate Trauma in Contemporary Fiction 

Brad Parsons, Department of Chemistry and Biochemistry 
Oxygen Products from Ultraviolet Photodissociation of the O2-NO 
Bimolecular Complex 

Erin Averett, Department of Fine and Performing Arts 
Taking the Bull by the Horns: A Call for New Interdisciplinary 
Approaches to the Investigation of Animal Sacrifice in Iron Age Cyprus 

Addie Barnhart, Department of Fine and Performing Arts 
National Alliance of Acting Teachers: Teacher Development Program 

 

DR. HADDIX PRESIDENT’S FACULTY RESEARCH FUND 
RECIPIENTS 

 
Surbhi Malik, Department of English, and Fryer, Heather, Department of History 

Oral History Archives and the Ambivalence and Power of Storytelling for 
Omaha's Women Refugees 

Meghan Potthoff and Amanda Kirkpatrick, College of Nursing  
Moving Beyond the Health Professions: A Collaborative Approach to 
Advance Care Planning 

Thomas Kelly, Department of Theology  
A Spirituality of Encounter: St. Ignatius, Pope France, and Lessons from 
the School of the Poor 

Michael Nichols, Department of Physics and John Haggstrom, Department of 
Radiology  
Safety Assessment of Translational Forces and Torques on Post-
Surgical Epicardial Leads During MRI

Matthew Averett, Department of Fine & Performing Arts  
Canfield Drive: A History of the American City on a Street in St. Louis 

Kristen Drescher, Medical Microbiology & Immunology  
Defining the Origin of Replication in Naegleria gruberi 

Kevin Fuji, Department of Pharmacy Practice  
A Mixed Methods Exploration of Pharmacy Faculty Receiving a Career 
Development Award 

Julia Shin and Sarbinaz Bekmuratova, Occupational Therapy  
Culturally Responsive Pediatric Rehabilitation Services for Racial-Ethnic 
Minority Groups: An Exploration of Needs, Barriers, and Facilitators

 
 

  



MAGIS! Investigatio RESEARCH AWARDEES

Simon Appleford, Department of History, College of Arts and Sciences. 
Offensive Weapons: Herblock and the Limits of Postwar Liberalism 

Erin Averett, Department of Fine and Performing Arts, College of Arts and 
Sciences.  
Taking the Bull by the Horns: A Call for New Interdisciplinary 
Approaches to the Investigation of Animal Sacrifice in Iron Age Cyprus 

Sarbinaz Bemuratova, Department of Occupational Therapy, School of 
Pharmacy and Health Professions.  
Determination of Vulnerability of Youth to Human Trafficking in a Source 
and Destination Central Asian Country: Uzbekistan 

Jill Brown, Department of Psychological Science, College of Arts and Sciences. 
The Cultural Roots of Sharing: Exploring Resource Distribution and 
Sharing in an Economy of Affection in Namibia 

Andrew Ekpenyong, Department of Physics, College of Arts and Sciences. 
Physics of Cancer: Role of Cell Mechanics in Chemotherapy-Induced 
Metastasis 

Tim Guthrie, Department of Computer Science, Design, and Journalism, College 
of Arts and Sciences.  
The Genesis and an Exploration of the Museum of Alternative History 
(an artistic exploration of cognitive dissonance and confirmation bias) 

Rashelle Hoffman, Department of Physical Therapy, School of Pharmacy and 
Health Professions.  
Improving Physical Activity of Individuals with Cognitive Impairment 

Marty Hulce, Department of Chemistry, College of Arts and Sciences. 
Preparation of Chalcogenophenecarboxylic Acids for Metal-Organic 
Framework Synthesis 

Faith Kurtyka, Department of English, College of Arts and Sciences.  
The Writing Process of Aspiring Medical Students 

Mark Reedy, Department of Biology, College of Arts and Sciences.  
Improving the teaching of undergraduate teaching assistants 

Mackenzie Taylor, Department of Biology, College of Arts and Sciences.  
Flower Evolution in the Water Lily Family Nymphaeaceae 

Erin Blankenship-Sefcek, Department of Cultural and Social Studies, College of 
Arts and Sciences.  
Status and stressors: Duration of developmental stress episodes in 
three ancient Maya social groups from Western Belize 

Josh Fairchild, Department of Psychological Science, College of Arts and 
Sciences.  
Examining predictors of distributed teamwork success using virtual 
reality technology 

Carol Fassbinder-Orth, Department of Biology, College of Arts and Sciences.  
A Longitudinal Study of Honeybee Health and Decline 

Jee Yeon Hwang, Department of Pharmacology & Neuroscience, School of 
Medicine.  
The role of DNA methyltransferases DNMT1 and 3a in Alzheimer's 
Disease 

Abbis Jaffri, Department of Physical Therapy, School of Pharmacy and Health 
Professions.  
Improving clinical outcomes in individuals with Chronic Ankle Instability  



Melani Kelly, Department of Exercise Science and Pre-Health Professions, 
College of Arts and Sciences.  
The effect of hydration status and muscle glycogen content on 
ultrasound derived muscle imaging variables 

Pat Lambert, Department of Exercise Science and Pre-Health Professions, 
College of Arts and Sciences.  
Effect of active glucose absorption on passive glucose absorption 

Vanessa Minervini, Department of Psychological Science College of Arts and 
Sciences.  
The Orexin Antagonist Suvorexant as a Potential Treatment for 
Polydrug Abuse 

Kimberley Scott, Department of Physical Therapy, School of Pharmacy and 
Health Professions.  
Enactment of Home-based, Parent-Directed Neurorehabilitation for 
Infants with Unilateral Cerebral Palsy 

 
CLARE BOOTHE LUCE RECIPIENTS 

Presley Kimball  
Rebekah Mary Vires  
Clara Coughlan-Smith  
Jennifer Ann Omann  

Rhiannon Brie McCracken  
Allison Larsen  
Sophie Claudine Ciechanowski  
Kaitlin Nagamine 

  
 
CLARE BOOTHE LUCE UNDERGRADUATE RESEARCH 

SCHOLARSHIP 
 

Arvish Bhinder 
 

COLLEGE OF ARTS AND SCIENCES 
DEAN’S SUMMER UNDERGRADUATE RESEARCH 

SCHOLARS 

John Bell, "Let's talk about Sex": Exploring the History and Outrage of Sex 
Education in Omaha Public Schools from 1940 to Now  
Faculty Mentor: Dr. Britta McEwen 

Caroline Colburn, I Will Not Make Myself Small-A Creative Analysis of Body 
Image and the Female Distance Runner 
Mentor: Amy Nelson, MFA 

Sofia Deatherage, Memorable Cultural Messages: Mental Health Attitudes and 
Messages from an Ethnic and Cultural Lens using Psychology and 
Communication Studies Theories 
Faculty Mentor: Dr. Amanda Holman 

Amelia Harahap, June Susanto-Jones Buries Boys' Bones  
Mentor: Dr. Lydia Cooper 

Jon Herrington, Liturgical Time and Being-Towards-Death: An Exploration 
Faculty Mentor: Dr. Josef Raoul Rodriguez 
 



Alyssa Larson, John Milton Lost: A Psychoanalytic and Biographical Reading of 
Paradise Lost 
Faculty Mentor: Dr. Fidel Fajardo-Acosta 

Hannah Munz, Sonic Omaha: Visualizing Music from America’s Middle 
Faculty Mentor: Rachel Mindrup, MFA 

Sarah Noone, Pretrial and Postconviction Mandated Substance Treatment: 
Predicting Noncompletion in Federal Offenders 
Faculty Mentor: Dr. Matthew Huss 

Jack Ossello, These Our Homes: An Examination of House versus Home in 
21st Century Nebraska 
Faculty Mentor: Dr. Surbhi Malik 

Joey Rougas, Proposal to Fund Creative Nonfiction Essay "Soap" 
Faculty Mentor: Dr. Thomas Moody 

Baylee Smith, WPA Sites and Tours: A 21st-Century (Re)envisioning of the 
Nebraska Landscape 
Faculty Mentor: Dr. Matt Averett 

Gabby Tremblay, A Domestic Abuse Paradox: The Catholic Church as Cause 
and Solution 
Faculty Mentor: Dr. Susan Calef 

 
 

COLLEGE OF ARTS AND SCIENCES  
HONORS PROGRAM  

SUMMER UNDERGRADUATE RESEARCH FELLOW 
 

Henry Glynn, Laudato Sí and American Catholic Sustainability: A Path Forward 
Faculty Mentor: Dr. Daniel DiLeo 

 
 

DR. AND MRS. RANDOLPH FERLIC SUMMER 
UNDERGRADUATE RESEARCH FELLOWS 

 
David Amorim Caldas, Klotho in the Subventricular Neurogenic Niche: A War 

Against Time 
Faculty Mentor: Dr. Gwen King  

Abbi Bercich, Slip Kinematics and Neuromuscular Function Across the Age 
Span: A Pilot Study 
Faculty Mentor: Dr. Kelley Hammond 

Abby Braden, Two-Legged Hopping Versus Four-Legged Running: Does 
Locomotor Style Affect Fluctuating Asymmetry in the Limb Bones of 
Kangaroo Rats and Pocket Gophers?  
Faculty Mentor: Dr. Gabriel Rivera 

Jack Diers, Hair Cell Regeneration by Epigenetic Regulator Lsd1 
Faculty Mentor: Dr. Jian Zuo 

Patrick Herchenbach, Optimization of Portable Electrochemiluminescent 
Detection System with Mobile Phones and 3D Printed Materials 
Faculty Mentor: Dr. Erin Gross 



 
Amy Huang, Testing an Escape from Adaptive Conflict Model for the Evolution 

of Modern Human Salivary and Pancreatic a-Amylase Genes 
Faculty Mentor: Dr. Soochin Cho 

Jayce Hughes, Nanoparticle-Mediated Radiotherapy 
Faculty Mentor: Dr. Andrew Ekpenyong 

Collin Jackson, Investigating the Mechanistic Role of Long Non-coding RNA 
Faculty Mentor: Dr. Annemarie Shibata 

Alex Payne, Investigations of Aqueous Reaction Dynamics of Aluminum 
Anderson-type Polyoxometalates in Solution 
Faculty Mentor: Dr. Eric Villa 

Elyssa Pereyra, Role of Glucocorticoid Signaling in Ribbon Synapse 
Degeneration and Repair After Cochlear Excitotoxicity 
Faculty Mentor: Dr. Tejbeer Kaur 

Ramya Rengarajan, Do I Know You? Testing Whether Familiar Pathogens have 
Fewer Reproductive Impacts than Novel Pathogens 
Faculty Mentor: Dr. Amy Worthington 

John Rogers, Characterizing the Reinforcing Effects of Remifentanil/Ketamine 
Mixtures using an Intravenous Drug Self-Administration Procedure in Rats 
Faculty Mentor: Dr. Vanessa Minervini 

Siobhan Stoll, Characterizing the Dynamics of Lakes in the Nebraska Sandhills 
Faculty Mentor: Dr. Mary Ann Vinton 

Davis Thalhuber, The Effect of Lipid Membrane Composition on Prion Protein 
Behavior 
Faculty Mentor: Patricia Soto 

 
CURAS DIRECTOR’S SUMMER UNDERGRADUATE 

RESEARCH FELLOWS 
 

Durbin, Darby, Evaluation of Associated Rewarding Effects of 6a10a-
Tetrahydrocannabinol (THC) through Vaporization Conditioning in Male 
and Female Rats 
Faculty Mentor: Dustin Stairs 

David Harris, Investigating the Adaptive Benefit of High Salivary a-Amylase 
Expression in Humans 
Faculty Mentor: Dr. Soochin Cho 

Ally Larsen, CA3-CA1 Neuron Firing Cohesion and Hyperexcitability 
Faculty Mentor: Dr. Tim Simeone 

Jennifer Omann, Flower Evolution in Nymphaeaceae (Water Lilies) 
Faculty Mentor: Dr. Mackenzie Taylor 

Jack Rausch, Asymptotic Continuity of a One-Way Information Measure 
Faculty Mentor: Dr. Randy Crist 

 
DEPARTMENT OF HISTORY SUMMER 

UNDERGRADUATE RESEARCH FELLOW 
 

Nina Crabtree, Drawing from Memory: Children’s Art and Trauma of the Spanish 
Civil War  
Faculty Mentor: Dr. Scott Eastman 



  



POSTER PRESENTATIONS: 8:45-10:45 AM 
TUESDAY, MARCH 28, 2023 

STUDENT ABSTRACTS 
 

1  Antimicrobial Ether-Containing 1,3,4-Trisubstituted-
1,2,3-Triazolium Salts with Fluorophore Substituents 

  Demi R. Brown and James T. Fletcher 

  Department of Chemistry and Biochemistry, Creighton University, 
Omaha, NE 

 

1,3,4-Trisubstituted-1,2,3-triazolium salts are quaternary ammonium 
compounds (QACs) that exhibit antibacterial and antifungal activity. 
The effectiveness of the antimicrobial activity varies depending on 
substituent identity, motivating new approaches to enable the 
diversification of subunits within this class of molecules. It was 
previously observed that 1,3,4-trisubstituted-1,2,3-triazolium bromide 
salts with aryl ether groups at the C4 position undergo relatively rapid 
rearrangement resulting in the scrambling of N1 and N3 benzyl 
groups, an unclean product. Adding sodium salts of non-coordinating 
anions such as NaBF4 prevented rearrangement reactions and 
created a clean unsymmetrical salt. The purpose of this study was to 
use this technique to incorporate various fluorophores at the C4 ether 
position of 1,3,4-trisubstituted-1,2,3-triazolium salts to produce both 
symmetrical and unsymmetrical salts. Analogs with a combination of 
antimicrobial potency and useful emission properties will be used in 
fluorescence microscopy imaging in order to identify the subcellular 
localization of these compounds and better understand their 
mechanism of action. Triazoles were made using Cu(I)-catalyzed 
azide-alkyne cycloaddition of benzyl and 4-t-butylbenzyl azides with a 
variety of ether-containing fluorophore alkynes with 1-naphthol, 2-
naphthol, 7-hydroxycoumarin, 1-hydroxypyrene, and fluorescein 
subunits. Triazolium salts were prepared using benzyl bromide or 4-t-
butylbenzyl bromide. The antimicrobial activity of such triazolium salts 
was tested using microdilution minimum inhibitor concentration (MIC) 
assays against Gram-positive bacteria, Gram-negative bacteria, and 
yeast. The spectroscopic properties of each fluorophore-containing 
triazolium salt were measured using a multimode plate reader. Details 
regarding synthesis, characterization, antimicrobial assays, and 
spectroscopic studies will be presented. This publication was made 
possible by grants from the National Institute for General Medical 
Science (NIGMS) (5P20GM103427), a component of the National 
Institutes of Health (NIH), and its contents are the sole responsibility 
of the authors and do not necessarily represent the official views of 
NIGMS or NIH. 
 
 
 
 
 



2 Analysis of the Molecular Interactions Between the Native 
Prion Protein and Prion Aggregates 

 Austin Charles, Alyssa Thallemer, Linh Bui, and Patricia Soto  

 Departments of Chemistry, Biology, and Physics, Creighton 
University  

 

Misfolding and aggregation of the prion protein is the hallmark 
molecular-level process of prion diseases. Prion diseases are fatal 
neurodegenerative disorders that affect mammals, including humans. 
Prion diseases can develop from two mechanisms: spontaneous 
misfolding or aggregate-templated misfolding. The most accepted 
hypothesis in the latter case proposes that an endogenous or 
exogenous prion aggregate interacts directly with the physiological 
form of the prion protein. The protein then misfolds and attaches to the 
aggregate. Although the model is supported by indirect evidence, 
there is no molecular level image that illustrates the pathways of 
protein recognition and misfolding. Recently, high-resolution 3D 
structures of prion aggregates have been created experimentally; 
however, how an aggregate interacts with the folded prion protein 
remains to be elucidated. Our goal is to investigate the distribution of 
recognition modes between the native prion protein and prion 
aggregates. In our project, we use molecular docking and free energy 
calculations to map the sites of protein-aggregate binding. To control 
for algorithm bias among the docking calculations, we generated pools 
of docking modes from seven different docking servers. Then, we 
compared and ranked the collection of modes using a single free 
energy calculation approach. Our preliminary results indicate that the 
most favorable binding sites correspond to the beta-sheets of the 
native prion protein bound to the edge of the aggregates. We will 
discuss which driving forces dictate recognition and binding, how the 
sites of docking may initiate misfolding, and the hot spots that 
represent druggable molecular targets against prion diseases.  

  

3 
The Effect of a Fatiguing Bout of Isokinetic Exercise on 
Molecular Biomarkers of Myogenesis and Proteolysis in 
Young Females Following ACL Reconstruction 

 Elise Choquette, Chris Colins, Dustin Slivka, Brooke Farmer, 
Terry Grindstaff, and Kelley Hammond 

 Department of Physical Therapy, School of Pharmacy and Health 
Professions, Creighton University  

 

Anterior cruciate ligament (ACL) injury is a common traumatic knee 
injury which has a considerable short-term disability, a high risk of 
recurrence, and increased potential for the development of post-
traumatic osteoarthritis. Persistent quadriceps weakness in the 
affected leg is a common impairment and a modifiable risk factor for 
the development of new osteoarthritis. Local cell signaling reveals the 
balance of myogenic and proteolytic pathways and can provide insight 
into local muscle signaling pathways.  
Purpose: To determine intra- and interlimb differences of myogenic 
and proteolytic gene expression of the vastus lateralis (VL) muscle at 
baseline and 4-hours following an exhaustive bout of resistance 



exercise. 
Methods:  Nine women (24±4 years) were recruited to participate in 
the study. Participants were at least 1 year out from ACL 
reconstruction (3.4±1.9 years) and currently participating in physical 
activity without restrictions. Participants reported to the laboratory in 
the morning in a fasted state. Following 30-min of quiet rest, 
microbiopsies of the VL of the involved (ACLR) and uninvolved (CON) 
limb were taken. Participants completed a bout of isokinetic knee 
extension (6 sets x 10 reps at 60°/s) on both limbs, rested 4-hours, 
and then microbiopsies of the VL were repeated. RT-qPCR was used 
to quantify gene expression pre- and post-exercise. Results are 
expressed as intralimb fold change from pre-exercise.  
Results: Quadriceps femoris (including VL) of both limbs fatigued 
during the exercise bout (%Decline in peak torque: ACLR=-
13.5±16.4%; CON=-17.7±13.8%) suggesting activation of myogenic 
regulatory factors. No significant differences were found within or 
between legs in MYOD (ACLR=2.48±2.78; CON=1.33±1.14), MYOG 
(ACLR=1.51±0.88; CON=1.56±0.90), Myf6 (ACLR=0.91±0.48; 
CON=0.97±0.50), or MAFbx (ACLR=1.07±0.59; CON=1.18±0.58). 
Expression of MST (ACLR=0.48±0.21, P<0.01; CON=0.64±0.53), 
Myf5 (ACLR=0.60±0.36, P=0.01; CON=0.92±0.51), and FOXO3a 
(ACLR=0.95±0.40; CON=0.71±0.26, P=0.01) were significantly 
downregulated and MuRF1 (ACLR=2.34±1.40, P=0.02; 
CON=2.50±1.85, P=0.04) was significantly upregulated following 
exercise.  
Conclusions: The myogenic and proteolytic gene expression 
measured in both the involved and uninvolved legs of the participating 
females generated atypical signaling responses. The post-exercise 
change in expression in ACLR and CON was less compared to healthy 
young adults in the existing literature, though they followed expected 
trends. Interestingly, ACLR had heightened expression compared to 
CON post-exercise. 

  

4 Drawing from Memory: Children’s Drawings and the 
Spanish Civil War 

 Nina Crabtree 
 Department of History, Creighton University 

 

The violence of the Spanish Civil War was unmatched in Spain’s 
history, but the nature of the war’s conclusion—nationalist, totalitarian 
victory—meant that there would be no period of healing to follow. 
General Francisco Franco’s wartime efforts to destroy as many 
Republicans as possible were institutionalized in his subsequent 
dictatorship. A culture of fear effectively silenced the small 
communities that still formed the majority of Spain’s population. Since 
the death of the dictator in 1975 and the democratic transition that 
followed, Spain has gone through multiple phases of reckoning with 
its violent past. My project seeks to analyze a collection of children’s 
drawings from the war in order to encourage an understanding of the 
war that is centered on the experiences of its victims. Drawing from 
the work political scientist Dr. Paloma Aguilar, historian Dr. Antonio 



Cazorla Sánchez, and the insights of Spanish historian Dr. Pamela 
Radcliff, I investigate evidence of traumatic expression from the 
drawings in the University of California San Diego’s Spanish Civil War 
Collection. My analysis will not just contribute to the conversation on 
Spanish historical memory. It will also promote the country’s recovery 
by listening to and understanding its youngest victims.  

  

5  Prevalence of Combatant-Perpetrated Sexual Violence 
During Intrastate War: The Impact of Corruption 

 Micaela Clode 

 Department of Political Science and International Relations, Creighton 
University, Omaha, NE 

 

The severity of sexual violence varies across conflicts. This research 
examines the causes of the prevalence of sexual violence during intra-
state wars from 2010 to 2020. The study focuses on the causal factor 
of the level of corruption within a country experiencing an internal 
conflict. The other variables included in the research are equality of 
the sexes in the country, what effect democracy has, and whether 
there are tangible efforts to create peace. The study’s findings indicate 
that levels of corruption and democracy explain some of the variances, 
while peace efforts fail to have a significant effect on the prevalence 
of sexual violence during intra-state war. 

  

6 
Detection and Quantification of Gentamicin in the Inner 
Ear Using Different Liquid Chromatography Methods 

 Shreshtha Dash, D. David Smith, E. Jeffrey North, Molly T. 
McDevitt, and Peter S. Steyger 

 Translational Hearing Center, School of Medicine, Creighton 
University, Omaha, NE 

 

Background: Quantifying drugs in the inner ear is challenging due to 
its relative inaccessibility. The ototoxic drug, gentamicin consists of 4 
major C-subtypes - C1, C1a, C2, and C2a. Simultaneous detection of 
these subtypes is difficult because gentamicin lacks UV-absorbing 
chromophores. Liquid chromatography coupled to mass spectrometry 
(LC-MS) can quantify gentamicin due to its high sensitivity and 
separation of components.  Liquid chromatography with UV or 
fluorescence can only quantify derivatized gentamicin. We present 
new LC-MS and HPLC-UV-fluorescence protocols to simultaneously 
detect multiple gentamicin subtypes. 
Methods: Gentamicin was fractionated on an Acquity UPLC BEH C18 
column using a solvent gradient of 0-100% acetonitrile in water 
containing NFPA (100 mM) at 0.2 mL/min. Gentamicin standards (0.1-
50,000 ng/mL) were prepared, with amikacin as an internal standard. 
MS/MS analysis was performed using electrospray ionization in 
positive mode and fragmented with stepped collision energy.  
For HPLC-UV-fluorescence, gentamicin was derivatized with OPA 
and eluted from an ACE 5 C-18 column using an isocratic mobile 
phase of 0.02 M sodium heptanesulfonate monohydrate in 
methanol:water:acetic acid (80:18:2 (v:v:v)) at 1 mL/min. Fifty µL of 



gentamicin standards were combined with 700 µL water and 250 µL 
of reagent (2 mL of 256 mg OPA in 50 mL methanol, 4 mL methanol, 
2 mL 0.4 M boric acid, pH 10.4, 276 µL ethanethiol) prior to loading 
the column. We used 334 nm for UV detection or 454 nm for 
fluorescence detection. 
Results: Gentamicin C-subtypes were detected at 1 ng/mL using LC-
MS/, and the standard curve was linear with R2 > 0.99 (weighting is 
1/x). Separation of the four subtypes of gentamicin were also 
observed using HPLC-Fluorescence OPA-ethanethiol. 
Conclusions: New LC-MS/MS and HPLC-fluorescence protocols can 
detect and quantify low levels of gentamicin in vitro, and we will now 
test inner ear samples.  

  

7 
Encounter for Our Common Home: Advocacy and 
Negotiation for Net Zero Emissions in U.S. Catholic 
Dioceses 

 Henry Glynn 

 Department of Political Science and International Relations; 
Department of Theology, Creighton University, Omaha, NE 

 

This paper prescribes an applied-constructive action plan for Catholics 
to effectively encounter their bishop and then their priest to 
successfully advocate for a diocesan net zero emissions pathway. 
Prior to the publication of Pope Francis’ 2015 encyclical Laudato Si’, 
the Catholic Church recognized climate change as a moral issue 
through teaching documents and action. Laudato Si’ became the 
Church’s most authoritative and comprehensive treatment of the 
climate crisis, calling for structural reforms to address climate change. 
The Vatican has urged bishops to initiate reforms and integrate 
Laudato Si’ in dioceses where they teach, advocate, and administer 
vast resources like money, buildings, and schools that could address 
climate change. However, new research finds that since 2015, U.S. 
bishops have hardly mentioned climate change or climate policy. 
Bishops’ silence is especially significant to climate advocacy since 
Catholics make up about 20% of the U.S. voting population and 
collective political action inspired by bishops could help advance U.S. 
climate policy. Experience also suggests few bishops have committed 
diocesan resources to address climate change. In light of such data 
and experience, this project brings together evidence-based 
sociopolitical action theory and theological ethics to develop a 
relational negotiation theory to help Catholics effectively lobby their 
bishops to pursue diocesan net zero emissions pathways. The project 
also draws insights from relationship-based community organizing 
and political advocacy to help Catholics inspire bishops’ climate 
concerns and move them to take more prophetic pastoral action, 
subsequently impacting the U.S. climate policy landscape. Finally, this 
project fills a gap in religious action scholarship and responds to calls 
from two Catholic cardinals for young people to engage their bishops 
about climate change.  

  



8 
The Changes in Pennation Angles from Non-Weight 
Bearing to Weight Bearing in Foot and Ankle Muscles 
Measuring Using Ultrasound Imaging 

Group Addie Goihl, Anne-Marie Knabe, Luke Alfonso, Amber 
Schwarting and Abbis Jaffri 

 Department of Exercise Science, Creighton University, Omaha NE 

 

Background: The architectural features of muscles (muscle thickness 
(MT), cross-sectional area (CSA), pennation angles) respond to 
different stimuli (strength training, immobilization, weight-bearing etc.). 
It is imperative to understand the changes in architecture of the 
muscles to understand their functional changes. Changes in the MT 
and CSA in foot and ankle muscles have been studied before. 
However, the changes in the PA have not been studied yet. 
Objective: The purpose of this study was to investigate the changes 
in pennation angles in foot and ankle muscles from weight-bearing to 
weight-bearing positions. 
Methods: Sixty (age: 23.06 ± 3.16 yrs., mass: 74.67 ± 19.72 kg, 
height: 169.50 ± 8.69 cm,) individuals were recruited for this study. 
Pennation angles were measured in vivo using ultrasound imaging in 
both non-weight bearing (NWB) and weight-bearing (WB) positions. 
NWB and WB measurements taken in sitting and standing 
respectively. The muscles imaged were Tibialis Anterior (TA), Tibialis 
Posterior (TP), Peroneals (PER), and Abductor Hallucis (AH). The 
probe was placed at 20%, 30%, and 50% of the shank length for TA, 
TP, and PER, respectively. For AH, the probe was placed 2 cm distal 
to the medial malleolus. The probe was oriented along the muscle 
fibers. Three images were taken and average of three was taken for 
final analysis. An independent sample t-test was used to analyze the 
differences between the pennation angles measures in non-weight 
bearing and weight-bearing positions. 
Results: There was no statistically significant difference found 
between the non-weight bearing and weight-bearing positions for TA, 
TP and AH muscles. However, pennation angles increased 
significantly (p=0.04) for peroneal muscles in the weight bearing 
position compared to non-weight wearing. 
Conclusion: The changes in muscle architecture are associated with 
changes in muscle function. The changes in pennation angles in 
peroneal muscle group show greater force production in weight 
bearing. Future research is needed to further understand the clinical 
relevance of these changes. 

  

9 Investigating the Adaptive Benefit of High Salivary Α-
Amylase Expression in Humans 

 David Harris, Amy Huang, and Soochin Cho 
 Department of Biology, Creighton University 

 
Human salivary α-amylase is an enzyme that is secreted in the mouth 
and mainly functions to break starch into smaller sugars. Human 
pancreatic α-amylases are enzymes with the same function that are 



secreted by the pancreas and act in the small intestine, where most 
digestion occurs. Escape from Adaptive Conflict (EAC) is a specific 
model of genetic evolution which involves the duplication of an 
evolutionarily constrained multifunctional gene followed by the 
improvement of at least one of the original functions. One potential 
adaptive benefit of salivary α-amylase could be the ability to regain 
function in the small intestine because of increased stability in the low 
pH of the stomach. This can be tested by determining the enzymatic 
activity of salivary α-amylase after it loses function in low pH. 
Determining if salivary α-amylase has gained the ability to recover its 
function in the small intestine would provide evidence for an adaptive 
innovation that follows the EAC model. 

  

10 
Optimization of Portable Electrochemiluminescent 
Detection System with Mobile Phones and 3D Printed 
Materials. 

 Patrick Herchenbach, Erin Gross, Alyssa Kava, and Charles 
Henry 

 Department of Chemistry and Biochemistry, Creighton University, 
Omaha NE 

 

Previous work has shown that stencil-printed carbon ink electrodes 
fabricated in the lab can be used for electrochemiluminescent (ECL) 
detection with a smartphone detector. These electrodes have 
applications in the development of point of care and portable analytical 
devices. Electrodes fabricated in lab have been shown to be cost 
effective and customizable. This work seeks to improve the durability 
and reliability of these screen-printed carbon ink electrodes, improve 
the portability of our detection system, and begin testing biogenic 
amines. Previous work investigated the use of polylactic acid and 
stereolithography photopolymer resin for the fabrication of stencil-
printed carbon ink electrodes. This work will use polyethylene 
terephthalate glycol and acrylonitrile-styrene-acrylate as substrates 
for electrode screen printing. Alternate designs for the electrodes will 
also be investigated to increase the efficiency and precision of our 
detection system. The goal of this work is to make the ECL detection 
system accessible and portable, to achieve this goal a battery pack 
will be investigated to provide the potential needed for ECL detection. 

  
11 Time Series Analysis of Fashion Trends on Twitter 
 Ashley Homecgoy 

 Department of Mathematics, Creighton University College of Arts and 
Sciences 

 

Fashion trends are often reflective of the relevant social, cultural, and 
economic norms during a time period. Predicting fashion trends can 
not only help us learn about social changes but can also help with 
development of the retail sector. With the large amount of data online, 
such predictions can be achieved. 
This project studied prevalent fashion terms trending on Twitter 
throughout a weeklong period in 2021. To achieve this, I performed 



time series analysis on Twitter data related to key trends identified in 
popular media from that year. I utilized time series decomposition to 
identify the trends of items, as well as dynamic time warping to cluster 
the time series and compare them to one another. 
The results indicated that popularity for the aggregate data increased 
throughout the time the data was collected. Additionally, comparison 
across categories showed that certain categories had more similarities 
between items than others. 

  

12 Pembrolizumab-based Radioimmunotherapy against 
Primary Brain Tumor and Brain Metastasis  

 Bayode Ibironke, Melanie Schwengler, Allie Benoit, Katherine 
Lemke, Jayce Hughes and Dr Andrew Ekpenyong 

 Department of Physics, Creighton University, Omaha, NE  

 

Purpose: Glioblastoma is the most frequent primary brain tumor and 
its malignancy results in a dismal median survival rate of 
approximately 15 months despite the current standard of care that 
includes radiotherapy and chemotherapy with temozolomide (TMZ). 
Hence, more effective therapeutic strategies against glioblastomas 
are needed. The recent success of immune-checkpoint inhibitors in 
the treatment of metastatic melanoma and non-small-cell lung cancer 
has led to increased interest in their potential use against 
glioblastoma. Pembrolizumab, a PD-1 immune checkpoint inhibitor, is 
being evaluated in various clinical trials for its potential use in treating 
various cancers, including glioblastoma. However, to optimize 
therapeutic outcomes, it is important to study the potential effects of 
these agents in vitro, where they can be better observed. This study 
advances previous research by the Translational Biomedical Physics 
Research group on radioimmunotherapy with durvalumab. The goals 
of this study are to assess combination modalities that effectively 
destroy glioblastoma cells and to develop strategies that inhibit their 
metastasis. 
Methods: This study utilizes a Faxitron CellRad cell irradiator and an 
Electric Cell Impedance Sensor (ECIS) to quantify the migration of 
glioblastoma cells (T98-G and U87-MG) following exposure to 
radiotherapy alone and, radiotherapy and immunotherapy with 
pembrolizumab. We have applied equivalent circuits and power-law 
equations to model the complex impedance data, using MATLAB 
codes. Additionally, R codes were used to model with three different 
curve fit algorithms: smoothing spline, logistic model, and segmented 
regression. 
Results: Our preliminary findings indicate that irradiated T98-G cells 
display significantly increased migration compared to untreated cells 
during the first 40 hours after treatment (p<0.01) while irradiation with 
pembrolizumab reveals possible antimetastatic effects at 100 hours. 
Other results from ECIS, cell morphometry, and clonogenic assays, 
using pembrolizumab, will be presented.  
Conclusion: These modelled results quantitatively demonstrate the 
utility of ECIS in exploring the effects of radiotherapy and 
immunotherapy on cell migration and suggest that it may be a useful 



tool for determining optimal therapeutic windows for against 
glioblastoma and brain metastasis. 

  

13 
Development of a Crispr Screening Platform to Identify 
Novel Targets for the Treatment of Cutaneous Squamous 
Cell Carcinoma 

 Moynul Islam, Justin Rudd, Louise Monga, James Grunkemeyer, 
and Laura A. Hansen 

 Department of Biomedical Sciences, Creighton University School of 
Medicine, Omaha, NE 

 

Cutaneous squamous cell carcinoma (cSCC) is an increasing threat 
with around one million cases diagnosed each year in the US. Surgical 
excision is the primary treatment available for cSCC. So, identification 
of new drug targets remains an urgent need. Exportin 1 has been 
shown to be overexpressed in several cancers. Our lab showed that 
Exportin 1 is also upregulated in both actinic keratosis (premalignant 
lesion) and cSCC relative to normal skin.  Additionally, Selinexor, an 
FDA-approved Exportin 1 inhibitor for the treatment of multiple 
myeloma, inhibited proliferation and increased apoptosis in cSCC cell 
lines.  
Since resistance against Selinexor treatment is an issue which needs 
to be addressed, it would be beneficial to identify additional 
molecules/pathways by CRISPRa (activation) or/and CRISPRi 
(inhibition) screening to use in combinatorial treatments for cSCC. 
We hypothesize that genome wide CRISPRa and/or CRISPRi 
screening will help to identify genes as targets to enhance the 
sensitivity of cSCC cells to Selinexor or other drugs.  
SCC13 cSCC cell line was engineered to express dCas9-KRAB, a 
nuclease-deficient Cas9 enzyme fused to the KRAB transcriptional 
inhibitor. SCC13 dCas9-KRAB cells were then assayed for CRISPRi 
inhibitory activity upon transducing sgRNA for CD81, a cell surface 
marker. These cells were also used to downregulate XPO1 and XPO6. 
Additionally, SCC13 cells were engineered to express dCas9-VP64, a 
nuclease-deficient Cas9 enzyme fused to VP64 for transcriptional 
activation. CRISPRa activity assay was performed on SCC13 dCas9-
VP64 cells upon transducing sgRNA for CD4, a cell surface marker. 
 Using the CRISPRi platform, we observed approximately 94% 
decrease in CD81, 90% decrease in Exportin 1 (XPO1) and 80% 
decrease in Exportin 6 (XPO6) expression. The SCC13 dCas9-VP64 
CRISPRa platform yielded approximately 35% increase in CD4 
expression. 
Our developed CRISPRa/i screening platforms will likely enable us to 
identify novel targets to sensitize cSCC cells to Selinexor treatment or 
other chemotherapeutics. 

  
  



14 The Utility of the Pediatric Communication and Handling 
Self Efficacy Scale in Multi-Institutional Collaborations  

 Eshan Jain, Jen Furze, PT, DPT, Jessica Niski, PT, DPT, Jackie 
Butch, PT, DPT, and Kimberly Scott, PT, DPT, PhD  

 Department of Physical Therapy, Creighton University, Omaha NE 

 

Entry-level physical therapists must be prepared to treat people 
across the lifespan, including children. Pediatric curriculum varies 
across accredited physical therapy (PT) programs, including number 
and distribution of content hours. The Pediatric Communication and 
Handling Self-Efficacy Scale (PCHSES) is a standardized measure 
that affords an opportunity to explore student outcomes across 
academic institutions, which has never been done before for pediatric 
PT. The PCHSES has been utilized in single institutions with stand-
alone pediatric courses, but not for programs with integrated pediatric 
content like Creighton. The objective was to explore the utility of the 
PCHSES for multi-institutional educational research collaborations. 
The purpose of this pilot study was to measure change in student self-
efficacy (SE) and determine relationships between SE, pediatric-
related experience, and interest in pediatric practice. 
N = 79 Creighton physical therapy students were included. Students 
completed the PCHSES and self-reported pediatric experience and 
interest in pediatric practice at the start and end of pediatric 
curriculum. Paired sample t-tests were used to compare baseline and 
follow-up handling and communication SE scores. Spearman’s rho 
was used for associations between experience and SE. Kruskal-Wallis 
tests were used to determine the association between pediatric 
experience and interest in future pediatrics practice. 
Significant growth in average communication and handling SE 
occurred (p<.001), with large effects sizes in both domains (0.80 and 
0.87, respectively). Small to moderate, significant relationships were 
found for SE and pediatric-related experience. Experience was more 
strongly related to communication versus handling SE. Significant 
differences in communication SE were found for students with low 
versus high interest in pediatric practice. No differences in handling 
SE across levels of interest in pediatrics. 
These results are consistent with previous studies investigating 
student SE following stand-alone pediatric courses. The PCHSES is 
a promising standardized student outcome measure to consider for 
future multi-institution collaborative research.  

  

15 Flower Isoforms Modulate S100 Expression in Skin 
Cancer Cells in Response to Stress 

 Rachel E. Johnson, Justin Rudd, Varun Kesherwani, and Laura 
A. Hansen 

 Department of Biomedical Sciences, Creighton University School of 
Medicine, Omaha, NE 

 
Background and Significance: Cutaneous squamous cell 
carcinoma (cSCC) is the second most common cancer in humans. 
The most common procedure is surgical removal of the lesion. 
Determining new and less invasive ways to treat both pre-cancerous 



and cancerous skin lesions is critical. A transmembrane protein called 
Flower (hFWE) has been implicated in several cancers. My research 
suggested hFWE proteins are induced in response to cellular 
stressors and down-regulate S100 family members in cSCC cells. 
S100s regulate proliferation, differentiation, apoptosis, calcium 
homeostasis, and migration/invasion. Several S100 proteins, 
including S100A6, S100A7, S100A8, and S100A9 are upregulated in 
many cancers, including cSCC. The current project was designed to 
interrogate hFWE isoform regulation of S100 signaling in skin cancer 
cells.  
Hypothesis: We hypothesized that induction of hFWE isoforms 
modulates cellular response to stress by down-regulating S100A6, 
S100A7, S100A8, and S100A9 signaling in skin cancer cells. 
Results and Conclusions: RT-qPCR confirmed S100A6/A7/A8/A9 
transcripts were increased in human cSCC cell lines compared to non-
tumorigenic human skin keratinocyte cell lines. Over-expression 
hFWE3 or hFWE4 in the cSCC cell line SCC-13 reduced S100A7 
transcripts and protein levels but had no effect on S100A6. S100A8, 
but not S100A9 transcripts, were decreased upon hFWE3 or hFWE4 
over-expression although the protein levels of the S100A8/A9 
complex were reduced. Treatment of cSCC cells with the proteasomal 
inhibitor MG132 did not restore S100A7, S100A8, or S100A9 levels in 
hFWE over-expressing cells. Treatment of cSCC cells with UVA/B, 
hydrogen peroxide, DNA damaging agent 5-fluorouracil or serum 
starvation increased hFWE3 and hFWE4 expression, while hFWE4 
over-expression suppressed the UV-induced increase in S100A7 
expression. These data suggest that up-regulation of hFWE isoforms 
following cellular stress may impact cellular response through 
suppression of S100 signaling. Future experiments will focus on 
determining how hFWE impacts S100 levels and, in turn, how 
decreased S100 levels impact cellular function.  

  
16 Terrorist Lethality: Connections Matter  
 Parker Johnson 

 Department of Political Science and International Relations, Creighton 
University 

 

This study considers factors that influence the lethality of individual 
terrorist organizations. Specifically, this study uses social network 
analysis to look at different measures of connectivity and addresses 
how they may affect levels of lethality. This study concludes that as a 
terrorist organization's level of centrality increases, its level of lethality 
will also increase. 

  
  



17 Optimizing Peptide Structures that Target 14-3-3ε in 
Cutaneous Squamous Cell Carcinoma 

 Seraphine Kamayirese, Sibaprasad Maity, Laura A. Hansen, and 
Sándor Lovas 

 Department of Biomedical Sciences, Creighton University School of 
Medicine, Omaha, NE 

 

Cytoplasmic mislocalization and overexpression of CDC25A in 
cutaneous squamous cell carcinoma (cSCC) is associated with 
resistance to apoptosis. This activity of CDC25A depends on its 
binding to 14-3-3ε protein. Previously, this group developed a novel 
peptide, pT that binds 14-3-3ε, and induces cell death of cSCC cells, 
albeit with a high IC50. Furthermore, we have shown that shortening 
the 14 amino acid residues, pT peptide to 9 amino acid residues 
analog, pT(502-510), and modifying the pT(502-510) at key 
positions improves its binding affinity to 14-3-3ε. In the present work, 
we developed more analogs of pT(502-510) with improved affinity 
for 14-3-3ε. 
The following synthetic peptide analogs were studied; 
[Arg509]pT(502-510), [Phe510]pT(502-510), [Tyr510]pT(502-510), and 
[Trp510]pT(502-510). Differential scanning fluorimetry and surface 
plasmon resonance were used to study binding of the peptides to 
14-3-3ε. Secondary structures of pT(502-510) peptides analogs 
were determined by electronic circular dichroism (ECD) 
spectropolarimetry in water. To determine whether secondary 
structures of the peptides are inducible, the ECD spectra of peptides 
at increasing concentration of 2,2,2- trifluoroethanol (TFE) were 
determined. Proteolytic stability of pT(502-510) was determined by 
incubating it with pronase. Digestion products were identified by LC-
MS. 
Our studies showed that all the pT(502-510) analogs bound 14-3-3ε. 
Substitution of Gly510 with Phe resulted in the highest affinity peptide 
for 14-3-3ε, indicating that aromatic interactions between the protein 
and peptides are crucially important. Analysis of the ECD spectra of 
pT(502-510) analogs indicated that secondary structures of the 
peptides were predominantly random coils. The peptides became 
more structured in presence of increasing concentration of TFE. LC-
MS analysis of proteolytic digestion showed that the peptide was 
cleaved at two peptide bonds. On the basis of the proteolytic 
digestion results, unnatural amino acids will be introduced in 
positions that were shown to be susceptible to degradation. 
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Design, Synthesis, Physicochemical Characterization, 
Metabolic Stability and Antimycobacterial Activity 
Evaluations of Benzylic Amino Acid Ester and Phosphate 
Prodrugs of Coumarin-based and Novel 2-Quinolone-
based Analogues with Potent Antimycobacterial Activity 
through FadD32 Inhibition 

 Daniel Kohl, Jigar Sethiya, Mary Jackson, and Jeffrey North 

 Department of Pharmacy Sciences, Creighton University School of 
Pharmacy and Health Professions 

 

The U.S. Center for Disease Control and Prevention (CDC) currently 
approximates that 1 in every 4 people in the world are infected with 
tuberculosis (TB). Deleterious risks can be associated with a TB 
infection in addition to current treatment involving complex multidrug 
regimens that are lengthy, inconvenient, demonstrate significant side 
effect profiles plus extensive drug-drug interactions putting those 
affected at greater risk for further morbidity and mortality which 
warrants the development of new anti-TB agents. Previously, the 
North lab focused efforts towards further development of agents 
targeting inhibition of FadD32, a fatty acyl-AMP ligase that is a key 
step in Mycobacterium tuberculosis cell wall biosynthesis. We 
employed scaffold hopping techniques on formerly published potent 
FadD32 inhibitor analogs with coumarin-based scaffolds which lead to 
the discovery of a novel 2-quinolone-based scaffold series which also 
demonstrated potency. However, both series generally exhibited poor 
aqueous solubility in addition to average metabolic stability pointing 
towards probable poor translational capabilities. A route for improving 
translational capabilities is employing a prodrug strategy, where a 
promoiety such as an amino acid or phosphoryl-based ester is 
attached to the original unaltered and active agent to subsequently be 
liberated by enzymatic or non-enzymatic bioactivation to the active 
agent in a human or microbial host. Larger amino acids were chosen 
to generate this prodrug series as it was found recently that larger 
amino acids may demonstrate more advantageous pharmacokinetic 
properties and, in this case, potentially cause increased or retained 
antimycobacterial activity. In addition, up-regulation of cell wall surface 
TB hydrolases, that would potentially be up-regulated in the presence 
of amino acid or phosphoryl-based ester prodrugs, was recently 
shown to enhance host immunological function against TB through a 
generally cell-mediated host immune response. Herein, synthesis of 
18 amino acid ester or phosphate prodrugs of FadD32 inhibitor 
analogs was conducted with subsequent characterization by mass 
spectrometry and 1H, 13C and 31P NMR. Evaluation for antimicrobial 
activity was later obtained, in addition to pH and concentration 
dependent degradation characterization needed to properly 
understand this prodrug series’ solubility and bioactivation to which 
employ LC/MS and UV-Vis spectroscopy methods for analysis. 

  
  



20 Role of β-Trcp in Governing Genomic Instability in 
Response to Glucose Deprivation 

 Samadhi Kulasooriya and Brian J. North 

 Department of Biomedical Sciences, Creighton University School of 
Medicine, Omaha, NE 

 

Glucose deprivation is a characteristic of the solid tumor 
microenvironment (TME) that contributes to genome instability in 
cancer cells. Altered activity of E3 ubiquitin ligases within the ubiquitin-
proteosome system can lead to enhanced protein stability of 
oncogenes or aberrant degradation of tumor suppressors, thereby 
enhancing tumorigenesis. E3 ubiquitin ligases play a critical role in 
substrate selectivity in the ubiquitin-proteasome pathway to maintain 
proper cellular proteostasis. Previous studies by us and others have 
shown that the E3 ubiquitin ligase SCFβ-TrCP promotes the degradation 
of genome stability regulators, such as Chk1, in response to glucose 
deprivation.  
We have now identified that BubR1 is another critical regulator of 
genome stability downregulated in response to glucose deprivation. 
BubR1 is a key regulator of the spindle assembly checkpoint that 
maintains proper chromosomal segregation during mitosis. Loss or 
mutation of BubR1 has been implicated in aneuploidy leading to 
cancer. Specifically, we have found that loss of BubR1 in glucose-
deprived conditions in various breast and colon cancer cell lines is 
blocked by treatment with the proteasome inhibitor MG132, indicating 
that its downregulation is mediated in part through the ubiquitin-
proteosome pathway. In addition, treating cells with the cullin RING 
ligase inhibitor MLN4924 as well as depleting cells of β-TrCP, a 
substrate recognition subunit of the Cullin 1 SCF E3 ubiquitin ligase 
complex, blocked BubR1 loss upon glucose deprivation.  
Our data suggest that BubR1 is downregulated in various cancer cell 
lines upon glucose deprivation through the ubiquitin-proteasome 
pathway mediated by SCFβ-TrCP. Glucose deprivation is an integral 
element of the TME that enhances tumor progression, and our data 
indicate that SCFβ-TrCP lies downstream of glucose deprivation to 
promote the degradation of multiple genome stability regulators, 
including BubR1, suggesting that proteome remodeling by SCFβ-TrCP 
may be a key driver of tumor evolution and enhanced tumorigenesis 
in response to reduced glucose availability. 

  

21 Structural and Functional Analysis of Crassostrea Gigas 
OAZ-PK RNA 

 Rhiannon McCracken, Spencer Thompson, Siddharth 
Venkatraman, Garrett Soukup2, and Juliane Strauss Soukup1 

 
1Department of Chemistry and Biochemistry, School of Medicine, 
2Department of Biomedical Sciences; Creighton University, Omaha 
NE 

 
A riboswitch is a non-coding RNA sequence that regulates the 
expression of a downstream gene when it is bound to a metabolite. 
When the riboswitch RNA interacts with a specific metabolite, it 
undergoes a conformational change, which leads to a change in gene 



expression. Ultimately, gene expression is altered so as to inhibit the 
production of this same metabolite within its metabolic pathway. The 
Soukup lab is currently researching a potential eukaryotic        riboswitch 
in the Ornithine Decarboxylase Antizyme pseudoknot (OAZ-PK) RNA 
segment. Since riboswitches have such a profound influence on 
metabolic pathways in bacteria, this provides an outlet for new 
antibiotic treatments. Identification of similar noncoding RNAs in 
eukaryotes will open up possibilities for novel antibiological agents. 
My project focuses on studying a potential riboswitch in Crassostrea 
gigas, a species of oyster. More specifically, I am performing In-Line 
Probing (ILP) experiments to analyze the structural changes of this 
RNA segment when it interacts with various concentrations of a 
specific polyamine. I am also utilizing a Dual Luciferase Reporter 
Assay (DLRA) to study whether the binding of a specific polyamine 
causes a frameshift in OAZ RNA and if this frameshift alters 
downstream gene expression. Preliminary data from ILP experiments 
suggest that the OAZ-PK RNA in oyster is undergoing conformational 
changes in the presence of different concentrations of spermine but 
not other polyamines. The DLRA also reveals that the presence of 
spermine causes a 2.1-fold increase in luciferase, indicating a change 
in downstream gene expression. In the future, additional ILP and 
DLRA experiments will be performed to further study this RNA 
sequence in the presence of various natural and non-natural 
polyamines.  

  
  



22 Amicus Briefs Influence on Supreme Court Decisions 
 Mark Nguyen 

 Department of Political Science and International Relations, Creighton 
University, Omaha NE 

 

This study considers how amicus briefs influence the political decision 
of the Supreme Court in the years of 2000-2012. The explanatory 
variables are amicus briefs by political organizations and interest 
groups, appellate court political decision, solicitor general amicus 
briefs, and amicus briefs by state attorney generals. The findings from 
this study demonstrate that conservative amicus briefs written by 
political organizations and interest groups increase the likelihood of a 
conservative Supreme Court decision. Also, the political decision of 
the appellate court decreases the likelihood that the Supreme Court 
will uphold that precedent. 

  
23 Effects of Vaping Oil on Brain Cells 

Group Riya Jain, Kenneth Nguyen, Lilian Calisto, and Sonia M. Rocha-
Sanchez 

 Department of Oral Biology, Creighton University School of Dentistry, 
Omaha, NE 

 

Electronic nicotine delivery systems (ENDS) are becoming almost as 
common as smoking cigarettes. This increase in usage raises 
concerns due to its prevalence amongst adolescents at a time when it 
can influence attentional processes during brain development. The 
most common ENDS are electronic cigarettes, which deliver an 
inhalable aerosol e-liquid typically composed of a tobacco-free 
synthetic nicotine salt formula, a propylene glycol-vegetable glycerine 
mixture, and an assortment of other chemicals. This study aimed to 
assess the cytotoxic effects of e-liquid on the mouse neuroblast 
Neuro-2A cell line. Cells were seeded at 300,000 cells per flask and 
treated with a formula of tobacco-free nicotine e-liquid containing a 
50:50 ratio of Propylene Glycol (PG) and Vegetative Glycerin (VG), 
which was added in gradually increasing dilutions. Controls consisted 
of untreated cells. MTT assays were conducted to measure cell 
proliferation, viability, and cytotoxicity by analyzing the cell’s metabolic 
activity. Cell viability increased as the concentrations of the tobacco-
free nicotine e-liquid decreased. Cellular proliferation decreased as 
the concentrations of the tobacco-free nicotine e-liquid increased. 
Overall, MTT assay and visual observation of the cell cultures did not 
suggest clear toxicity of e-liquid on Neuro-2A cells. However, when e-
liquid was added to the media early in the cell culture process before 
cells adhered to the flask, the e-liquid prevented cell adherence, which 
led to cell death, a phenomenon attributed to the environmental stress 
caused by the e-liquid on the cells. Cell adhesion is essential in cell 
communication and regulation and are of fundamental importance in 
developing and maintaining tissues. While preliminary, these results 
suggested that the chemicals present in the e-liquid can harm the 
developing teenage brain. 

  



24 Pretrial and Postconviction Mandated Substance 
Treatment: Predicting Completion in Federal Offenders 

Group Sarah Noone, Honor Foutch, Madeline Altmann, Elaina Polese, 
and Matthew Huss, PhD 

 Department of Psychological Sciences, Creighton University 

 

Drug use and abuse is a widespread issue, especially within the 
correctional system. As a result, sentences for drug offenders or 
offenders who battle addiction often include mandated substance 
treatment. Offenders may be required to enroll in treatment during one 
or more phases of their legal supervision, such as pretrial and post-
conviction. Identifying potential offender variables that indicate 
likelihood of completion is important to the justice system’s 
rehabilitation goal. This project is derived from a larger ongoing project 
focused on substance use in offenders under the supervision of 
Federal Probation and Pretrial Services. With access to the State of 
Nebraska's Probation and Pretrial Services Automated Case Tracking 
System (PACTS), this project collects data of federal drug offenders 
in Nebraska and codes the data into variables in SPSS. In this study, 
we investigate potential differences in completion predictors between 
the phases offenders are required to participate in treatment. We 
hypothesized that there will be identifiable differences in predictors 
between treatment phases. Specifically, certain factors such as 
younger age, lower education levels, extensive substance use and 
criminal history, and higher TCU scores will indicate lower levels of 
treatment completion. Additionally, the offender variable of high 
motivation to change will indicate higher levels of postconviction 
treatment completion. Of the significant findings, we can conclude that 
there is a strong relationship between perceived offender motivation 
to change and postconviction treatment completion. Further, there is 
a significant relationship between an offender having a prior alcohol 
or drug conviction and pretrial treatment completion. This is one 
individual variable in a group of variables that indicate criminal history. 
Therefore, we cannot strongly confirm the relationship between 
criminal history and substance treatment completion. The lack of 
significance in many of the data analyses may be attributed to there 
not yet being enough offenders coded in this ongoing project. These 
preliminary analyses, however, point to possible significance in the 
future. 

  

25 Isolation of Candidate Cell Lines to Identify Factors that 
Regulate Susceptibility to HIV-1 Infection 

 Logan J. Nourse, Kayla M. Weldon, and Michael Belshan 

 Department of Medical Microbiology and Immunology, Creighton 
University Omaha, NE 

 

Viruses are obligate intracellular parasites that require host cell 
machinery for replication. Human immunodeficiency virus-1 (HIV-1) is 
a retrovirus which causes acquired immune deficiency syndrome 
(AIDS) in individuals and afflicts over 38 million people globally. 
Understanding the factors that could potentially activate or inhibit the 



ability for HIV-1 to replicate its genome within a host-cell has been a 
prominent area of research since the HIV/AIDS epidemic in 1981. The 
majority of research has been focused on targeting viral proteins and 
enzymes. In order to broaden the spectrum of available therapies, our 
laboratory focuses on investigating virus-host interactions to discover 
the possible targets that could be employed to inhibit HIV-1 replication. 
The overall goal of this study is to isolate cell lines that are highly and 
poorly susceptible to HIV infection and analyze their gene expression 
profiles to identify novel factors that contribute to virus replication.  
Cell lines used in this study include Jurkat T cells, HeLa cells, and 
293T cells. Cells were previously treated with CRISPR/Cas9 against 
cyclophilin B and individual cell clones were isolated by limiting 
dilution. To measure susceptibility, each cell line was infected with an 
HIV virus pseudotyped with the Vesicular Stomatitis virus glycoprotein 
(VSV-G) that contains a luciferase reporter gene. At 48 h post 
infection, cells were harvested and luciferase assays were performed 
to measure infectivity. 
Numerous cell lines were initially screened in high-throughput assays. 
Those that were found to be either very highly or poorly susceptible 
were selected for secondary validation. Secondary validation 
identified four 293T, four HeLa, and seven Jurkat cell lines with 
substantial differences in susceptibility. The 293T had two highly 
susceptible and two poorly susceptible cell lines. Surprisingly, all the 
HeLa cell lines display high susceptibility to HIV-1 compared to the 
parental line. For the Jurkat cell lines, three were found to be highly 
susceptible and four were poorly susceptible compared to the parental 
cell line. Ongoing studies will characterize the gene expression 
profiles of all these cell lines by RNA-seq to identify novel cellular gene 
targets that modulate susceptibility to HIV infection. 
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 Department of Occupational Therapy, School of Pharmacy and Health 
Professions, Creighton University, Omaha, NE 

 



 
  

27 
Enhancing Aqueous Solubility of Indomethacin through 
Combined Salt Formation and Amorphous Solid 
Dispersion: A Promising Formulation Strategy 

 Siddhesh Pansare, Neha Panchabhai, Justin Tolman, Alekha 
Dash 

 Department of Pharmacy Sciences, School of Pharmacy and Health 
and Professions, Creighton University, Omaha, NE 

 

Indomethacin (IND) is a potent lipophilic nonsteroidal anti-
inflammatory drug (NSAID) that has been recommended for the 
treatment of arthritis, gout, and collagen disease pain. According to 
the biopharmaceutical classification system (BCS), IND has low 
solubility and high permeability (BCS class II drug). Poor drug 
solubility can lead to poor absorption and bioavailability; therefore, 
improving solubility and dissolution rate is critical in formulation 
development. Various formulation strategies have been used to 
overcome aqueous solubility limitations, such as cocrystals, salts, 
surfactants, cyclodextrins, and amorphous solid dispersions. Since 
most currently marketed medications are weak bases or weak acids, 
salt production is the most frequently employed method for increasing 
solubility. Combining salt formation and amorphous solid dispersions 
is an emerging strategy that combines the benefits of amorphization 
and salt formation. This technique increases aqueous solubility by 
combining the effects of crystal lattice energy depletion (by the 
amorphous form) and enhanced solvation energy and pH buffering 
effect (by salt formation), leading to improved aqueous solubility and 
dissolution rate. Indomethacin was combined with three basic 
counterions in a 1:1 mole ratio to prepare salts using a rotary 
evaporator. The prepared salts were characterized using thermal and 
structural analysis. Amorphous solid dispersions (ASD) of the salts 
were prepared using Soluplus (a hydrophilic polymer) by Hot Melt 
Extrusion. Indomethacin salt is molecularly dispersed in the polymer 
matrix to amorphize it. The amorphous nature of prepared ASD will be 
confirmed using Differential Scanning Calorimetry. Kinetic solubility 
studies will be performed to demonstrate increased aqueous solubility. 

  
28 Aqueous Reaction Dynamics of the Al(OH)6Mo6O24

3- Ion 
 Alex M. Payne and Eric M. Villa* 

 Department of Chemistry and Biochemistry, Creighton University, 
Omaha NE  

 

Polyoxometalate ions are an enormous class of metal-oxide clusters 
with extensive applications (such as antiviral/antitumor activity, water 
oxidation catalysis, MRI contrast agents and luminescent materials); 
however, the aqueous solution reaction dynamics of these ions are 
heavily unexplored, and many fundamental questions remain 
unanswered. Recently, we have been investigating the chemistry of 



the versatile Anderson-type polyoxometalate ions in solution. Previous 
research in our lab involved the IMo6O245- and TeMo6O246- ions; now, 
we have made a simple substitution by replacing the heavier I(VII) or 
Te(VI) in these clusters with Al(III) to form the AlMo6(OH)6O183- ion. 
Herein we will discuss the crystal structures and the aqueous solution 
reaction dynamics of these molybdenum based polyoxometalates in 
aqueous solution. 

  

29 The S Factors: Drivers of Salience in Supreme Court 
Cases 

 John Perry 

 Department of Political Science and International Relations, Creighton 
University Omaha, NE 

 

This paper examines the variation of salience of Supreme Court 
cases. Case salience is defined as a case that encompasses an issue 
or event that is more likely to influence the decisions of political actors. 
Existing research generally suggests that the factors that have an 
effect on case salience are the number of legal petitions submitted by 
the Solicitor General in a case, the number of amicus curiae briefs 
filed for a case, whether interest groups participate in the case, chief 
justice authorship of the majority opinion, and self-assignment of the 
majority opinion. Using data from the years 2000 to 2014 on case 
salience, the research findings suggest that case salience is not 
influenced by any of the explanatory measures included in the model. 
While previous research has indicated a relationship between these 
factors and case salience, these findings are not supported by the 
research conducted here.  

  

30 Formulation and Evaluation of Abuse-Deterrent Tablets 
to Combat Opioid Abuse: A Hot Melt Extrusion Approach 

 Pankaj Rajdeo and Alekha Dash 

 Department of Pharmacy Sciences, School of Pharmacy and Health 
and Professions, Creighton University, Omaha, NE 

 

The misuse of prescription drugs, particularly opioid analgesics, has 
led to a significant public health concern and a rise in opioid-related 
overdose deaths. To address this issue, this study aimed to develop 
abuse-deterrent tablet formulations using the hot melt extrusion 
technique with Acetaminophen as a model drug compound. The study 
investigated the effects of various excipients and physical, chemical, 
and thermal manipulations on the drug release characteristics of these 
formulations, aiming to design formulations that are resistant to 
tampering or misuse while maintaining therapeutic effectiveness. 
Methods: Sixteen different formulations were prepared using Polyox 
WSR 303 LEO NF, Kollidon SR, Methocel K100M, PEG 8000, 
magnesium stearate, and Acetaminophen, using the hot melt 
extrusion technique. A High-Performance Liquid Chromatography 
method for quantification of Acetaminophen was developed and 
validated, and drug solubility was performed in six different solvents. 
In vitro drug extraction studies were performed for all 16 formulations, 



and the three selected formulations were subjected to physical and 
thermal manipulation and characterized using thermal analysis, 
scanning electron microscopy, and in vitro drug release studies. 
Results: Three formulations (F2, F5, and F10) were selected based 
on 40% extraction cutoff in all solvent conditions. The selected 
formulations (F2 and F5) exhibited extended drug release, maintained 
physical and thermal stability, and showed potential for developing 
abuse-deterrent tablets for Acetaminophen. F2 and F5 tablets had 
minimal deformation in response to physical and thermal 
manipulation, which correlated with their drug release profiles. In 
contrast, F10 tablets showed cracks on their surface in response to 
manipulation and had early 100% drug release. 
Conclusion: The study demonstrated that the hot melt extrusion 
technique, combined with a design approach, can be used to 
formulate abuse-deterrent tablets with sustained drug release 
properties. These results provide a framework for developing abuse-
deterrent formulations for other drugs, which can reduce the incidence 
of drug abuse. 

  
31 Brain Drain and Covid-19: Impact on Rural Communities 

Group Hannah Schaul, Colin Crisco, and Jacob Davis 
 Menard Family Institute for Economic Inquiry, Creighton University 

 

Our project Brain Drain and Covid-19: Impact on Rural Communities 
focuses on how brain drain is plaguing Omaha and the rest of the 
Midwest because of Covid-19. Brain drain is when intelligent or skilled 
people emigrate from a nation or region. Currently the Midwest region 
experiences the most brain drain within the United States. Examining 
the ability of the workforce to work from home due to unprecedented 
times, resulted in the amount of brain drain to decrease. The current 
economy also leads to many people choosing to seek higher 
education to increase wages. This increase in workforce will lead to 
less economic opportunity costs. To correct the increase of brain drain 
in the Midwest and Omaha there needs to be an increase in access to 
education such as vocational training to incentivize the workforce to 
remain in the Midwest region. The increase in education will lead to 
economies of scale to maximize the costs of working.  

  

32 Bacterial Growth and Gene Expression in the Presence 
of glmS Riboswitch Analogs 

 Kate Timboe, Alex Van Cleave, Clare Weber, and Juliane Strauss-
Soukup 

 Department of Chemistry and Biochemistry, Creighton University, 
Omaha NE 

 

Riboswitches are sequences of non-coding RNA which effect 
downstream gene expression upon binding to a ligand. In particular, 
binding of the glmS riboswitch to glucosamine-6-phosphate (GlcN6P) 
inhibits glmS gene expression and prevents synthesis of the bacterial 
cell wall. Due to its prevalence in many strains of bacteria and its ability 
to affect cell viability, the glmS riboswitch is a promising new antibiotic 



target which could be used to combat the increasingly urgent public 
health crisis of antimicrobial resistance. The Soukup lab aims to 
identify an analog with similar affinity as GlcN6P for the glmS 
riboswitch that will inhibit glmS gene expression and decrease 
bacterial cell viability. More specifically, growth assays have been 
performed in the presence of GlcN6P analogs to determine the effect 
on bacterial growth. RT-PCR is also being performed to verify the 
mechanism of interaction of analogs with the glmS riboswitch. Future 
studies will probe the effects of analogs on mutant strains of bacteria. 

  

33 
Protein Kinase Cμ regulates Cx43 Phosphorylation to 
Control Intercellular Communication and Wound Healing 
in vitro 

Group Olivia Tran, Emily Aldrich, Renju Pun, Katelyn Jindra, Esmeralda 
Ortez, and Brian J. North 

 Department of Biomedical Sciences, Creighton University School of 
Medicine, Omaha, NE 

 

The capacity to heal wounds dramatically declines with age. Chronic 
wounds affect about 6.5 million patients in the US alone. Over 85% 
of these patients are those aged 65 and older. Age-related impaired 
wound healing is a substantial economic burden with over $25 billion 
USD spent annually for the treatment of chronic wounds. Therefore, it 
is crucial to determine the molecular mechanisms contributing to 
impaired wound healing to develop novel therapeutic interventions for 
its treatment. PKCμ, a serine/threonine kinase which regulates many 
cellular functions including cell motility, has been previously implicated 
in wound healing in vivo, where PKCμ deficient mice exhibit delayed 
wound healing. However, how PKCμ regulates the complex process 
of wound healing remains unclear. We have found that PKCμ 
regulates phosphorylation of the gap junction protein Cx43 which 
suppresses intercellular communication necessary for proper and 
efficient wound healing. Specifically, we found that both PKCμ and 
Cx43 colocalize in Golgi compartments upon PMA treatment. In 
addition, depleting PKCμ reduces PMA induced Cx43 phosphorylation 
on Serine-368, a key phosphorylation event in suppressing 
intercellular communication mediated by Cx43 containing gap 
junctions. Scrape loading dye transfer assay confirmed that PKCμ 
depleted cells have increased intercellular communication upon PMA 
treatment. Furthermore, depletion of PKCμ reduces cellular 
migration/wound healing in keratinocytes. Inhibition of Cx43 gap 
junctions suppresses the increased intercellular communication and 
reverses the delayed wound healing phenotype in PKCμ depleted 
keratinocytes. These results suggests that PKCμ regulates wound 
healing by modulating Cx43-mediated intercellular communication to 
control keratinocyte cellular migration in vitro. Therefore, identifying 
upstream regulators of PKCμ in regulating Cx43 Serine-368 
phosphorylation may serve as novel target for the treatment of acute 
and chronic wounds. 
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34 Relationships among Patient Factors and Metabolic 

Profiles of Synovial Tissue at the Time of Anterior 
Cruciate Ligament Reconstruction 

 Luke Baxter, Aaron Stoker, Sebastian Cardona-Ramírez, James 
Cook, and Richard Ma 

 University of Missouri, Thompson Laboratory for Regenerative 
Orthopedics, Columbia, MO 

 Introduction: About 200,000 anterior cruciate ligament (ACL) 
reconstruction surgeries are performed annually in the U.S. to treat 
ACL injuries. Relationships between patient factors and the initial joint 
responses to ACL injury are not fully characterized. The synovium, the 
tissue that lines the joint capsule, is the major regulator of the 
intraarticular homeostasis of the joint, driving its inflammatory and 
degradative environment during health and disease. Understanding 
how patient factors like age, sex, time from injury to surgery, and 
concomitant injuries may impact the synovium’s metabolism could 
elucidate optimal timing for interventions and guide the development 
of strategies to optimize the joint environment for surgery and healing. 
In this study, we assessed ex vivo metabolism of synovial tissues 
recovered at the time of ACLR to characterize the synovium’s 
metabolic responses after ACL injury based on patient age and sex, 
time from injury to ACLR, and concurrent injuries to the meniscus 
(MEN) and cartilage (CART). We hypothesized that production of 
degradative and proinflammatory biomarkers would increase 
significantly with older patient age, female sex, and more concurrent 
injuries, and significantly decrease as time from injury increased. 
Methods: With IRB approval, the synovium (SYN) was collected from 
61 patients undergoing ACL reconstruction. Two 4mm explants were 
created from each tissue and cultured in media for three days. After 3 
days, the media were collected for biomarker analysis. For statistical 
analysis, media biomarker data was log transformed, and samples 
were based on patient age (<20 group, ≥20 group), patient sex (male 
or female), time from injury to ACLR (<60 days, 60-120 days, >120 
days), or concurrent joint injuries (ACL only, ACL+MEN, ACL+CART, 
or ACL+MEN+CART). For patient age and sex, a T-test was used to 
determine significant differences between groups (p<0.05). For time 
from injury to ACLR and concurrent injury analysis, a one-way ANOVA 
with Tukey post-hoc analysis was performed to determine significant 
differences between groups (p<0.05). 
Results: Metabolic responses from the synovium in ACL-injured 
knees are significantly elevated in females, patients >20 years old, 
patients with an injury-to-surgery time of >120 days, and patients who 
have meniscus and meniscus-cartilage comorbidities. 
Conclusions: Age, sex, concurrent injury and timing of surgery after 
ACL injury appear to influence the metabolic profiles of the synovium 
in the affected knee. Ongoing research is needed to further 



characterize ACL-deficient knees to determine risk factors and 
mechanisms for graft failures and early onset osteoarthritis following 
ACLR.  

  
35 Trends in Treatment and Sex in Mixed Medullary-

Follicular Carcinoma 
 Joseph Bettag, Yanick Tade, Madi Cook, Darby Keirns, Beau Hsia, 

Xinxin Wu, Xinxin and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Mixed medullary-follicular carcinoma (MMFC) is a rare 

malignant type of thyroid cancer that is unique for its solid non-follicular 
pattern that has both follicular and C-cell elements. Nearly 70% of 
patients present with metastatic disease with a median survival time of 
75 ± 51 months. Due to its rarity, limited studies have analyzed trends 
in MMFC diagnosis and treatment. Consequently, the National Cancer 
Database (NCDB) was analyzed to explore the efficacy of treatment 
options in MMFC. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
NCDB included patients with a histologically-confirmed diagnosis of 
MMFC (N = 153). Kaplan-Meier curves that quantify survival rates by 
treatment type and sex were produced by utilizing web-based 
spreadsheets and an online statistics calculator. 
Results: For all patients, 58% received chemotherapy, 31% received 
radiation treatment, and 15% received both. The respective survival 
rates for one, two, five, and ten years were 78%, 68%, 39%, and 12%. 
The corresponding survival rates with radiation therapy were 67%, 
58%, 33%, and 0% while, in comparison, those for patients without 
radiation therapy were 83%, 72%, 41%, and 14% (p<0.05). Male 
patients had one-, two-, five-, and ten-year survival rates of 87%, 80%, 
40%, and 7% while females had 73%, 62%, 38%, and 15%, 
respectively (p<0.44). In patients receiving surgical intervention, these 
survival rates were 67%, 58%, 8%, and 0% while, for comparison, 
those that did not undergo surgery had survival rates of 50%, 50%, 
0%, 0%, respectively (p<0.64).  
Conclusions: Patients with MMFC that received radiation therapy had 
significantly shorter survival rates than those receiving no radiation 
treatment. The relationships between survival rate and sex and 
surgical treatment were not statistically significant. Additional study in 
treatment outcomes related to patients with MMFC is needed, 
specifically, further exploring the use of radiation therapy.  

  
36 Bilateral Ovarian Torsion due to Giant Mucinous 

Cystadenoma, Contralateral Mature Teratoma and 
Paratubal Cyst in a Young Adult 

 Lucas Betts, Kalley Johnson, Emma Bassette, and Cameron Slife 
 Creighton University School of Medicine 
 A 24-year-old, obese (BMI = 35 kg/m2) female presented to the 

emergency department (ED) with acute left-sided abdominal pain. The 
patient stated that the pain had been gradual in onset over the course 



of 6 months but became acutely worse in the last day. The pain was 
unrelieved by ketorolac and morphine in the ED. The patient denied 
any past medical or surgical history as well as past pregnancy. 
Abdominal CT scan revealed a large cystic mass appearing to arise 
from the left ovary measuring 30 x 17 x 30 cm with loculated areas of 
calcification and fat density and large swirling vessels. CT also 
revealed another 8 x 5 cm cystic mass of unknown origin located 
inferior to the larger cyst. Due to suspected left ovarian torsion, 
exploratory laparotomy was performed and revealed bilateral ovarian 
torsion, a 30 cm left ovarian cyst, an 8 cm right paratubal cyst, and a 
10 cm right ovarian cyst with hair, teeth, and caseous fluid. Left 
salpingo-oopherectomy with fluid aspiration, paratubal cyst excision, 
and right ovarian cystectomy were performed.  Histologic diagnosis 
revealed a left ovarian mucinous cystadenoma, a right paratubal cyst, 
and a right ovarian mature teratoma. Giant ovarian cysts (>10 cm) are 
rare in high-income countries due to availability of resources and 
advanced imaging. However, in the absence of compressive 
symptoms, giant cysts remain a diagnostic challenge, especially in 
patients with larger body habitus. In this case, we report on a 24-year-
old female with bilateral torsion due to a rare triad of undetected and 
seemingly unrelated adnexal masses. Consent was obtained from the 
patient for this report. 

  
37 Income Level as a Prognostic Factor in Non-

Dedifferentiated Liposarcoma 
 Christopher Bine, Eric Nielsen, Alec Czaplicki, Marco Braaten, 

and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University, 
 Background: Liposarcomgracea is the most common soft tissue 

sarcoma and primarily arises in subcutaneous fat of the lower 
extremities. Previous research has shown socioeconomic factors (eg. 
Income, insurance status, facility type) to be strongly associated with 
patterns of care as well as overall survival in bone and soft tissue 
sarcoma patients. Using the NCDB, this study analyzed the 
association between income and survival in patients with non-
dedifferentiated liposarcoma.  
Methods: The National Cancer Database (NCDB) was used to 
identify patients diagnosed with Liposarcoma from 2004 to 2019 
using the histology codes 8850, 8851, 8852, 8853, 8855, and 8857 
as assigned by the Commission on Cancer Accreditation program. 
Kaplan-Meier, ANOVA Chi-Square, and Cox Proportional Hazards 
tests were performed. Data was analyzed using SPSS version 27 
and statistical significance was set at α = 0.05. 
Results: Of 4631 patients included in the sample, 1508 (32.5%) were 
from the highest income (>$46,000) bracket. High-income patients 
experienced longer mean overall survival (149 months) compared to 
middle (136.5 months) and low (130 months) income patients 
(p<0.001). After controlling for age, tumor size, stage, and surgery of 
primary site, low-income patients experienced higher hazard ratios 
relative to the middle- and high-income groups (HR1.56; p<0.001). 
On presentation, higher income patients had fewer co-morbidities, 



and tumors which were less aggressive (grade) and advanced 
(NCDB stage & metastasis) (p<0.001). Furthermore, they were more 
likely to undergo surgery (90.3%) and had the shortest interval 
between diagnosis and definitive surgical procedure (p<0.001). No 
differences were seen in surgical margins, palliative care, tumor size, 
or radiation dose. 
Conclusions: This study found that high-income patients with non-
dedifferentiated liposarcoma experience improved overall survival 
and expedited surgery compared to middle- and low-income groups. 
Further research could elucidate the true cause of this disparity.  

  
38 Demographic and Socioeconomic Factors in B-

Lymphoblastic Leukemia/Lymphoma with Hyperdiploidy: 
A National Cancer Database Analysis 

 Corinna Brown Ton, Beau Hsia, Anthony Rossi, Xinxin Wu, Darby 
Keirns, and Peter Silberstein, MD 

 Department of Hematology and Oncology, Creighton University 
 Background: B-lymphoblastic leukemia/lymphoma with hyperdiploidy 

(hyperdiploidy B-ALL) is an abnormal growth of lymphoblasts, destined 
for the B-cell line, with multiple chromosomal gains. This subtype 
constitutes around 25% of those diagnosed with B-cell precursor acute 
lymphoblastic leukemia. Demographic data of individuals diagnosed 
with hyperdiploidy B-ALL was examined using the National Cancer 
Database (NCDB).  
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of hyperdiploidy B-ALL (N = 502). 
Incidence trends were analyzed using regression analysis and 
demographic variables, including age, sex, race, Hispanic status, 
insurance status, facility type, distance from facility, and Charles-Deyo 
score were examined using descriptive statistics.  
Results: A total of 502 patients were identified in the database with a 
confirmed diagnosis of hyperdiploidy B-ALL between 2004–2020 with 
a steady incidence of patients diagnosed per year (R2 = 0.88). The 
most prevalent primary site was bone marrow (97.2%). A greater 
percentage of patients lived in metropolitan counties with a population 
>1 million (43.1%) compared to other urban/rural counties. There were 
also variations in facility location, with a greater percentage in the 
South Atlantic (32.1%) and Middle Atlantic (14.7%). Most individuals 
(89.2%) had Charlson-Deyo comorbidity scores of 0, and the majority 
of patients (99.4%) did not receive palliative care.  
Conclusion: To the best of our knowledge, this is the first NCDB 
analysis on hyperdiploidy B-ALL and thus contributes to the reduction 
of a substantial knowledge gap on the topic: patients with this subtype 
of ALL are more likely to live in densely-populated metropolitan areas, 
be associated with facilities in the Atlantic region, and present with no 
prior comorbidities (Charlson-Deyo = 0). To further understand the 
impact of demographic and socioeconomic variables on the diagnosis, 
treatment, and survival of patients with hyperdiploidy B-ALL additional 
research is necessary.  



39 Malignant Eccrine Spiradenoma: A National Cancer 
Database Analysis of Treatment Utilization and Efficacy 

 Jasleen Chaddha, Won Shin, Madi Cook, Beau Hsia, Xinxin Wu, 
Darby Kierns, and Peter Silberstein, MD 

 Department of Hematology and Oncology, Creighton University 
 Background: Malignant eccrine spiradenoma (MES) is a rare, 

aggressive type of cancer that affects eccrine sweat glands. Despite 
its rarity, MES has a mortality rate between 20% and 39%, primarily 
due to its high metastatic capacity. Treatment guidelines are not well-
established and treatment modalities have not been closely studied. 
Therefore, the National Cancer Database (NCDB) was analyzed to 
determine the utilization and efficacy of treatment options against 
MES. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of MES (N = 143). Kaplan-Meier 
curves were produced by a spreadsheet software program and an 
open-source statistics calculator to evaluate survival by sex and 
treatment type. 
Results: For all studied patients, 93% received surgical treatment, 
16% received radiation treatment, while 13% received both forms of 
treatment. Overall, there is a 60% two-year survival rate and a 5% ten-
year survival rate. With and without surgical intervention, the two-year 
survival rates were 62% and 25%, and the ten-year survival rates were 
5% and 0%, respectively. The difference between these groups was 
deemed statistically insignificant (p = 0.07). With and without radiation 
therapy, the two-year survival rates were 60% and 50%, and the ten-
year survival rates were 5% and 0%, respectively. The difference 
between these groups was deemed statistically insignificant (p = 0.28). 
Conclusions: Though not statistically significant, there seems to be 
some benefit in receiving surgical intervention for MES as it has 
provided for greater survival rates than in cases with no surgical 
intervention. There does not seem to be a benefit to receiving radiation 
therapy for MES, however, this was not elucidated by analysis of 
NCDB data. Further studies in treatment types are needed to better 
understand treatment types and outcomes in patients with MES. 

  
40 Differential Overall Survival and Treatment for Non-

dedifferentiated Liposarcoma in Academic and Non-
academic facilities: An NCDB Analysis 

 Alec Czaplicki, Christopher Bine, Eric Nielson, Marco Braaten, 
and Peter Silberstein, MD 

 Department of Oncology, Creighton University 
 Background: Liposarcoma is a malignant soft tissue tumor sarcoma 

which most commonly arises in subcutaneous fat of the limbs and 
abdomen. Previous studies found overall survival and treatments to 
vary between patients treated at academic and non-academic 
facilities. 
Methods: The National Cancer Database (NCDB) was used to identify 
patients diagnosed with non-dedifferentiated liposarcoma from 2004 to 



2019 using the histology codes 8850, 8851, 8852, 8853, 8855, and 
8857 as assigned by the Commission on Cancer Accreditation 
program. Kaplan-Meier, ANOVA, Chi-Square, and Cox Proportional 
Hazards tests were performed. Data was analyzed using SPSS 
version 27 and statistical significance was set at α = 0.05.  
Results: Of the 15,256 patients queried, 72% were treated at an 
academic/research facility (AF). Patients treated at an AF had an 
improved median survival compared to a non-academic facility (NA) 
(184 months versus 154 months; p < 0.001). After controlling for stage, 
income, and therapy type, treatment at an AF was associated with an 
independent decrease in hazard (HR=.824; p<0.001). AF patients 
disproportionately came from a higher income bracket and were more 
likely to carry private insurance. Additionally, AF patients were more 
likely to receive surgery, have margins with complete tumor resection, 
and receive adjuvant chemotherapy (p<0.001). There were no 
significant differences in stage or metastasis at presentation between 
the two groups. 
Conclusion: Patients with non-dedifferentiated liposarcoma treated at 
an academic/research facility had improved overall survival, higher 
rates of surgery, higher rates of chemotherapy, and better surgical 
margins compared to patients treated at a non-academic facility.  

  
41 Survival Rates for Acute Biphenotypic Leukemia Vary 

with Treatment Modalities but not with Sex 
 Madeline Deanne, Nadia Kohler, Madi Cook, Xinxin Wu, Beau 

Hsia, Darby Keirns, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Acute biphenotypic leukemia (ABL) is a rare and 

aggressive cancer of a single blast lineage that displays myeloid and 
lymphoid features. It represents approximately 2-5% of all acute 
leukemias. Though ABL is rare, its prognosis is poor, with the median 
survival rate being as low as 18 months. To date, there is no 
standardized treatment for ABL. Further research on demographic 
factors among patients with ABL may inform disease management.   
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of CA (N = 475). Statistical analysis 
was run using a web-based spreadsheet and an open-source statistics 
calculator to generate Kaplan-Meier curves to quantify survival by sex 
and treatment type.  
Results: For all patients, 91% of patients received chemotherapy 
treatment, 16% received radiation treatment, and 5.7% received both. 
In general, survival rates are 36% for one year, 15% for two years, 
5.4% for five years, and 1.5% for ten years. The P value for survival 
with versus without chemotherapy is significant (p<0.01). Those who 
received radiation therapy have significantly greater survivorship than 
those without (p<0.01). There is no statistical significance for survival 
between males and females (p>0.05)). With chemotherapy and 
radiation therapy, one year survival rates are 39% and 60% 
respectively. Without chemotherapy or radiation therapy, survival rates 
are 1% and 33% respectively for one year.  



Conclusions: Use of chemotherapy and radiation therapy in the 
treatment of ABL significantly increases survivorship. Overall, one-
year survival rates are 36%, but this varies with treatment type. Further 
research on candidacy for chemotherapy and radiation treatment in 
those with ABL is needed to better understand survivorship in patients 
with ABL. 

  
42 Comparison of Exercise and Diet Habits with Overall 

Stress and Wellness in Medical Students 
 McKayla Deisz, and Cassie Eno, Ph.D. 
 Creighton University School of Medicine 
 Background: Medical students report higher stress and increased 

mental illness than peers of similar age. Burnout and depression 
among medical students and physicians have also been correlated 
with increased risk of medical errors and decreased importance of 
altruistic values, such as providing care to medically underserved 
populations. This study works to analyze the effects of exercise, 
nutrition, sleep, and other factors that affect mental health and 
performance of medical students, as well as identifying barriers to 
exercise and possible solutions. 
Methods: A survey was distributed to medical students in the Midwest 
to collect data on exercise habits, dietary intake, sleep, and other 
factors affecting mental health. An investigation of the correlation of 
variables and comparison of year in school for the variables was 
conducted. 
Results: Satisfaction with social relationship and performance in 
school were correlated with exercise, stress, and sleep variables. 
Several variables, including satisfaction with exercise, social life, and 
performance in school showed significant differences based on year in 
school. Visuals will be displayed on the poster to demonstrate the 
relationships. 
Discussion: Students tended to have higher satisfaction with school 
and social relationships if they engaged in exercise more often, 
exercised with greater intensity, and attained increased amounts of 
sleep. Students identified barriers to exercise including cost, 
availability, and lack of time. Potential solutions include a workout 
facility in school buildings/hospitals, allocated wellness periods for 
exercise, and a more consistent schedule that allows for reoccurring 
activities such as sports rec leagues or workout classes. 

  
43 The Impact of Nonweightbearing Assistive Devices on 

Gait Biomechanics 
 Cuyler Dewar, Terry Grindstaff, Brooke Farmer, Samuel Gay, 

Weston Kroes, Morgan Sainsbury, and Kevin Martin 
 Department of Physical Therapy, Creighton University, School of 

Pharmacy and Health Professions 
 Background: Assistive devices are frequently used to facilitate 

mobility after injury or surgery. Commonly used devices include axillary 
crutches and knee scooters, with the hands-free single crutch (HFSC) 
serving as an alternative option. As assistive devices are often used 



for prolonged periods of time, understanding their effect on joint angles 
during ambulation could help guide optimal device selection. The 
purpose of this study is to examine the gait biomechanical differences 
between walking with and without the different assistive devices. 
Methods: A randomized crossover study was performed using 12 non-
injured young adults. After consent and demographic information were 
obtained, reflective markers were placed on participants based on 
anatomical landmarks. Participants then ambulated for 25 meters, 
while cameras recorded the marker movement over four conditions: 
walking with a knee scooter, axillary crutches, a HSFC, and with no 
assistive device. Five trials were completed for each device. Statistical 
analysis was performed and differences between conditions were 
determined using repeated measures ANOVA with a predetermined 
alpha level (p =0.05) and post-hoc tests adjusted for multiple 
comparisons (0.05/6= 0.008).  
Results: There was a significant difference (p <0.001) for motion at 
the hip, knee, and ankle across the four conditions. Compared to 
normal walking, the knee scooter required significantly (p <0.001) less 
motion at the hip, knee, and ankle, while axillary crutch use required 
significantly (p <0.001) less hip and knee motion but required 
significantly more (p =0.005) ankle motion. When using the HFSC, 
compared to normal walking, participants used significantly less hip 
motion (5°; p <0.001), but had knee and ankle motion that were not 
significantly different (2-3°; p >0.02).  
Conclusion: Of the three assistive devices, the HFSC uses joint 
excursion range of motion that is more consistent with normal walking 
compared to axillary crutches or a knee scooter. 

  
44 Regional Skeletal Muscle Perfusion Distribution in 

Diabetic Feet may Differentiate Short-term Healed Foot 
Ulcers from Non-healed Ulcers 

 Erin E. Dickey, Jie Zheng, Ran Li, Yan Yan, Mohamed A. Zayed, 
Jennifer A. Zellers, and Mary K. Hastings  

 Department of Radiology, Washington University, St. Louis, MO  
Objectives: The purpose of this study was to leverage a magnetic 
resonance imaging (MRI) approach to characterize foot perfusion 
distribution in patients with diabetes, with or without foot ulcers, and 
determine the ability of the regional perfusion measurements to identify 
ulcer-healing status. 
Methods: Three groups of participants (n = 15 / group) were recruited: 
controls (without diabetes), type II diabetes, and type II diabetes with 
foot ulcers. All participants underwent MRI evaluating foot perfusion in 
three muscle layers (from plantar to dorsal) at rest and during a 
standardized toe-flexion exercise. The exercise perfusion and 
perfusion reserve values were analyzed around and away from ulcers. 
Participants with foot ulcers were followed up 3 months after the MRI 
exams to determine the foot healing status. 
Results: Foot plantar muscle perfusion reserves were progressively 
lower from controls to diabetes, and to diabetes with foot ulcers (e.g., 
2.58 ± 0.67, 1.48 ± 0.71, 1.12 ± 0.35, p < 0.001). In controls, the plantar 
layer had significantly higher perfusion reserve than the dorsal layer, 



whereas in either diabetes group, there was no significant difference 
in perfusion reserve among muscle layers. Using the ratio of total 
exercise perfusion around ulcers to that away from ulcers, the 
sensitivity and specificity to differentiate healing from non-healed 
ulcers were 100% and 86%, respectively. 
Conclusions: Our study reveals significantly different foot perfusion 
distribution among controls, diabetes, and diabetes with foot ulcers. 
The prognostic value of MRI regional perfusion assessments has the 
potential to monitor interventions to improve ulcer healing outcomes. 

  
45 Well-Differentiated Intraosseous Osteosarcoma 

Interventions and Survival Rate 
 Tabitha Diehl, Madi Cook, Darby Keirns, Xinxin Wu, Beau Hsia, 

and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Well-Differentiated Intraosseous Osteosarcoma 

(WDIO) is a rare malignant bone cancer that affects the medullary 
cavity of the femur and tibia and accounts for 1% of all osteosarcomas. 
Misdiagnosis of WDIO can lead to the recurrence of WDIO as high-
grade, classic osteosarcoma. Treatments and related outcomes of 
WDIO have not been well-studied. Therefore, the National Cancer 
Database (NCDB) was utilized to further understand different 
treatments and their efficacy against WDIO. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
NCDB included patients with histologically-confirmed diagnosis of 
WDIO (N = 30). For statistical analyses an online spreadsheet 
application and statistics calculator was used to generate Kaplan-
Meier curves to quantify survival by sex and treatment type. 
Results: 86.7% of patients received surgery, 13.3% received radiation 
treatment, and 7% received both. In total, there was a 76% two-year 
survival rate and a 28% ten-year survival rate. 
With surgical intervention, a 72.7% two-year survival rate and a 22.7% 
ten-year survival rate was achieved. With radiation therapy, there was 
a 75% five-year survival rate and a 25% ten-year survival rate. Patients 
who did not receive radiation therapy had a 52.4% five-year survival 
rate and a 28.6% ten-year survival rate. 
Female survival rate at two and ten years was 71.4% and 21.2%, 
respectively. For males, survival rate at two years was 81.8% and 
36.4% at ten years. 
Conclusions: Majority of patients diagnosed with WDIO received 
surgery as their treatment. The difference between the patients who 
received surgical intervention and those who received radiation 
therapy was not significant (p>0.05). The survival rate between males 
and females was also not statistically significant (p>0.05). Further 
study of the benefits of surgery versus radiation therapy is needed to 
better understand the best therapy for patients with WDIO. 

  
  



46 Colonoscopy Guided Retrieval of Charging Cables in a 
Young Adult Male with Psychiatric Comorbidities 

 Morgan Dishno, Emily Doe, Awinder Singh, MD, Dillon Wade, MD 
 Creighton University School of Medicine 
 While foreign body ingestion is a common presenting medical 

complaint in the emergency department, purposeful ingestion of a 
foreign body in adult patients is a relatively uncommon occurrence. 
Often, an adult patient with a purposeful ingestion presents a unique 
challenge due to concomitant psychiatric comorbidities. We present 
the case of a 24-year-old male presenting from his inpatient psychiatric 
stay with diffuse lower abdominal pain, who was subsequently 
revealed on KUB to have ingested two charging cables at an 
undisclosed time. With careful interdisciplinary management, the 
charging cables were removed by colonoscopy and Roth net retrieval, 
allowing the patient to be discharged back to his inpatient psychiatric 
care team. This is a unique case that highlights the intersection of 
psychiatry, general surgery, and emergency medicine. 

  
47 Treatment Outcomes in Encapsulated Papillary 

Carcinoma 
 Matthew Feldmann, Andrew Luker, Madi Cook, Xinxin Wu, Beau 

Hsia, Darby Keirns, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Encapsulated papillary carcinoma (EPC) is a rare 

malignant breast tumor affecting the mammary ducts. Despite its rarity 
and nonspecific clinical presentation, EPC has an excellent prognosis. 
Surgery and radiation are the primary treatments of EPC, but their 
outcomes have not been well-studied. Therefore, the National Cancer 
Database (NCDB) was analyzed to determine the utilization and 
efficacy of various treatments for EPC.  
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of EPC (N = 314). Statistical 
analyses were conducted using an online spreadsheet application and 
an open-source statistical calculator produced Kaplan-Meier curves 
quantifying survival by sex and treatment type.  
Results: For all patients, 76% received surgical treatment, 46% 
received radiation therapy, and 32% received both. There was an 84% 
two-year survival rate for patients with surgery and a 70% two-year 
survival rate without. At five years, there was a 42% survival rate with 
surgery and 8% survival without (p<0.09). With radiation, there was an 
87% two-year survival rate with treatment and an 83% two-year 
survival rate without. At five years, there was a 44% survival rate with 
radiation and 37% survival without (p<0.61). Females comprised 
94.9% of EPC cases. While females and males received surgery at 
similar rates (76% vs 75%), females were more likely to receive 
radiation (48% vs 6%; p<0.001).  
Conclusions: EPC is generally treated with surgery, radiation, or both. 
Although the literature characterizes EPC as having an excellent 
prognosis, fewer than half of all patients survived five years, regardless 



of treatment group. Males were less likely to receive radiation, but 
there was no statistically significant difference in survival curves 
between the sexes. Further study into the disease course is needed to 
better understand mortality in patients with EPC and effective 
interventions. 

  
48 Survival Outcomes in Acute Megakaryoblastic Leukemia 

based on Treatment Intervention and Sex 
 Nikhil Furtado, Eric Juang, Madi Cook, Xinxin Wu, Beau Hsia, 

Darby Keins, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Acute megakaryoblastic leukemia (AMKL) is an 

extremely rare subtype of acute myeloid leukemia affecting 
megakaryocytes. AMKL predominantly affects children, however, 
carries a much worse prognosis in adults. To our knowledge, no study 
has systematically reviewed survival rates of AMKL across all ages 
post intervention. This study aims to analyze data from the National 
Cancer Database (NCDB) to investigate survival differences of AMKL 
patients based on treatment received. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
NCDB included patients with a histologically-confirmed diagnosis of 
AMKL. Data was analyzed with a virtual spreadsheet and an open-
source statistics software to generate Kaplan-Meier curves quantifying 
survival by sex and treatment types (i.e., chemotherapy and radiation 
therapy).  
Results: A total of 765 AMKL cases were identified. 84% of patients 
received chemotherapy treatment, 8% received radiation treatment, 
and 7% received both. Overall, there was a 20% one-year survival 
rate, 10% two-year survival rate, 1.6% five-year survival rate, and 
0.35% ten-year survival rate. Chemotherapy intervention was 
associated with better survival rates compared to no chemotherapy at 
one-year (22% vs 9.6%), two-year (11% vs 4.3%), five-year (1.7% vs 
1.1%), and ten-years (0.22% vs 0.0%). Radiation therapy did not lead 
to statistically significant improvement in survival rates over no 
radiation at one-year (19% vs 20%), two-year (8.5% vs 10%), five-year 
(0% vs 1.5%), and ten-years (0% vs 0.35%). Male and female survival 
rates were identical. 
Conclusions: Chemotherapy resulted in significant improvement in 
the survival rates (p<0.01). Radiation didn’t improve survival rates 
(p>0.05). There was no difference between male and female survival 
rates (p>0.05). Although this study supports chemotherapy as a 
beneficial treatment for AMKL, a study exploring differences in survival 
outcomes between specific chemotherapy drugs could provide further 
insight. 

  
  



49 Mosaic Trisomy 9: A Case Report 
 Kiara Gallagher and Terrence Zach, MD 
 Department of Pediatrics, Creighton University School of Medicine 
 An infant with mosaic trisomy 9 was delivered to a 38-year-old woman 

following a pregnancy characterized by poor fetal growth. Craniofacial 
abnormalities present in the infant that were characteristic of the 
disease included a large anterior fontanelle, absolute microcephaly, 
micrognathia, low-set ears, and a beaked nose. Features also 
associated with mosaic trisomy 9 included a 2-vessel umbilical cord, 
bilateral single transverse palmar creases, bilateral fifth finger 
clinodactyly, and a finger-like thumb with hypoplastic thenar eminence. 
A microarray assay indicated that approximately 34.5% of the infant’s 
cells had trisomy of chromosome 9. Mosaic trisomy 9 may occur in 
prezygotic development or by somatic cell mutation early in fetal 
development. Given chromosomal microarray results, it was 
determined that this infant’s mosaic trisomy 9 likely resulted from 
prezygotic trisomy 9 with partial postzygotic rescue yielding 
uniparental disomy of chromosome 9 in a fraction of this infant’s cells. 
Approximately 55 cases of mosaic trisomy 9 can be found in medical 
literature since its discovery in 1973. For this reason, the progression 
of the disease can be difficult to predict. The true degree of mosaicism 
is challenging to determine, as the fraction of cells with trisomy 9 in a 
test sample from any tissue may not be representative of the entire 
fetal cell population. Mosaic trisomy 9 may be confirmed at birth via 
clinical evaluation, recognition of characteristic physical 
manifestations, and chromosomal analysis. The phenotypic findings 
in mosaic trisomy 9 are well-described and affect multiple organ 
systems, but they exist on a spectrum. Findings may vary greatly 
depending on the level of mosaicism. For this reason, treatment is 
highly individualized. It is known that advanced maternal age is 
associated with mosaic trisomy 9. In some cases, there is a balanced 
parental inversion of chromosome 9 causing the trisomy, so parental 
chromosome studies are indicated. Further research is also necessary 
to understand additional risk factors for and improve diagnosis, 
treatment, and prognosis of this disease. 

  
50 Investigation of Meningeal Melanomatosis Treatment 

Options and Survival 
 Peter Halloran, Evan Jacobs, Madi Cook, Beau Hsia, Darby 

Keirns, Xinxin Wu, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Meningeal melanomatosis (MM) is an aggressive 

melanocytic invasion of the CNS. Due to its rarity, there is often delay 
in diagnosis and a median survival time of only 4 weeks. Additionally, 
there is a lack of knowledge regarding cumulative treatments and 
outcomes for patients with MM. This study helps fill that gap using the 
National Cancer Database (NCDB) to investigate the relationship 
between treatment options and survival for patients with MM. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
NCDB included patients with a histologically-confirmed diagnosis of 



MM (N = 137). Statistical analysis for this project was run using 
spreadsheets and a statistics calculator. Kaplan-Meier curves were 
generated to quantify survival by sex and treatment. 
Results: For patients diagnosed with MM, 69.7% received surgical 
treatment, 37.1% received radiation treatment, and 24.1% received 
both. Overall, there was a 56.5% one-year survival rate, 40.6% two-
year survival rate, 15.9% five-year survival rate, and 2.9% ten-year 
survival rate. Surgical intervention for MM provided a statistically 
significant increase in survival compared to non-surgery (p<0.05). With 
surgical intervention, there was a 64.4% one-year survival rate, 48.9% 
two-year survival rate, 22.2% five-year survival rate, and 6.7% ten-year 
survival rate. However, without surgical intervention, there was a 
41.6% one-year survival rate, 25% two-year survival rate, 4.2% five-
year survival rate, and 0% ten-year survival rate. There was no 
statistically significant difference in survival between males and 
females overall (p>0.05) as well as between receiving or not receiving 
radiation treatment (p>0.05). 
Conclusions: Although surgical intervention significantly increases 
MM patient survival, the prognosis is still poor. Further study in early 
MM diagnosis and its role in patient outcome is needed to better   
understand optimal treatment. 

  
51 Exploring the Demographics of Otolaryngological Small 

Cell Sarcoma: A National Cancer Database Study 
 Christy Heimbrecht, Beau Hsia, Anthony Rossi, Xinxin Wu, Darby 

Keirns, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Small cell sarcoma (SCS) is an uncommon type of 

cancer that can arise from soft tissue, nerves, and bones. 
Approximately 10% of these cases involve the head and neck. These 
tumors are associated with high fatality rates; according to data from 
the American Cancer Society, in 2020, there were 5,250 fatalities and 
13,130 new cases of soft tissue sarcomas. The NCDB (National 
Cancer Database) was examined to ascertain the demographic 
characteristics of patients with head and neck SCS. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
NCDB included patients with a histologically-confirmed diagnosis of 
SCS (N = 35) in the head and neck. Age, sex, race, Hispanic status, 
educational level, insurance status, facility type, proximity to facility, 
and Charlson/Deyo score were among the demographic 
characteristics that were studied using descriptive statistics. 
Regression analysis was used to interpret incidence patterns. 
Results: Between 2004 and 2020, 35 patients with a verified diagnosis 
of otolaryngological SCS were found in the database, with a consistent 
incidence of patients diagnosed each year (R2 = 0.319). Although 
there were other sites in the head and neck, the mediastinum (14.3%) 
and nasal cavity (11.4%) were the primary locations. Charlson/Deyo 
comorbidity scores were zero for most people (88.6%). 80% of the 
patients were White. Most people resided in counties with a population 
of at least 1 million (54.3%). 
Conclusions: To the best of our knowledge, this is the first NCDB 



analysis on otolaryngological SCS. This study describes the 
socioeconomic characteristics of SCS patients for the first time. 
Patients are more likely to be White, to have low Charlson/Deyo 
comorbidity scores, and to reside in densely populated urban areas. 
To further understand the influence of demographic and 
socioeconomic characteristics on the diagnosis, management, 
treatment, and survival of people with SCS, additional study is 
required. 

  
52 Survival Rates Among Adenocarcinoma in Villous 

Adenoma (AVA) Patients Based on Sex and Treatment 
Type 

 Kallin Hermann, Erin Sinai, Madi Cook, Beau Hsia, Xinxin Wu, 
Darby Keirns, and Peter Silberstein, MD 

 Department of Hematology and Oncology, Creighton University 
 Background: Adenocarcinoma in Villous Adenoma (AVA) is an 

aggressive metastatic cancer arising from villous adenomas, which are 
fixed polyps surrounded by dysplastic glandular epithelium. AVA is 
frequently found in the rectum and rectosigmoid; therefore, 
understanding of AVA in the head and neck region is limited. This study 
evaluates otolaryngological AVA to better understand survival rates of 
this rare cancer based on sex and treatment type.  
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of Adenocarcinoma in Villous 
Adenoma (N = 33). An online Kaplan-Meier curve calculator was 
utilized to perform statistical analysis. Survival curves were generated 
to calculate survival by treatment category and sex.  
Results: The sample had an overall 62% one-year survival rate, 42% 
two-year survival rate, 7.7% five-year survival rate, and 0% ten-year 
survival rate. Male patients had a 64% one-year survival rate and a 
9.1% five-year survival rate. Female patients had a 50% one-year 
survival rate and a 0% five-year survival rate. 
Overall, 18% of patients received only surgical treatment, 33% 
received only radiation treatment, 15% received both surgery and 
radiation, and 33% did not receive either treatment option.  
Patients who received surgical intervention had a 78% one-year 
survival rate and a 22% five-year survival rate. Patients who did not 
receive surgical intervention had a 53% one-year survival rate and a 
0% five-year survival rate. 
Conclusions: Overall, this sample had a 0% ten-year survival rate 
regardless of treatment type or sex, demonstrating the aggressiveness 
of AVA. While the difference between sex survival rates was not 
statistically significant, further study into the influence of gender on 
AVA survival is needed to better understand disease progression. 
Furthermore, no female patients in this study received surgical 
intervention, so future studies may investigate the influence of gender 
on intervention choice. 

  
  



53 Optimizing Endotracheal Tube Management for Preterm 
Infants 

 Barry C. Huang and Eric S. Peeples 

 School of Medicine, Creighton University; Department of Pediatrics, 
University of Nebraska Medical Center  

 Background: Endotracheal intubation and mechanical ventilation are 
commonly required to assist breathing in preterm neonates with 
respiratory difficulties. Determining an ideal endotracheal tube (ETT) 
length is a balancing act between reducing airway resistance by 
decreasing the tube length and, if cut too short, the risk of the patient 
requiring re-intubation with a longer tube, which has been shown to 
increase overall morbidity and mortality. This study aimed to identify 
an ideal tube length that effectively balances competing demands on 
ETT length.  
Experimental Design: This was a retrospective single-center cohort 
study of 140 infants at the Nebraska Medical Center NICU. To 
investigate optimal length of ETT at initial intubation, ETT position was 
recorded each time the tube position was changed. ETT position was 
normalized to the depth at initial intubation. Subjects were stratified by 
gestational age (subjects born at <28 weeks versus 28-32 weeks of 
gestation). We performed multivariable logistic regression to assess 
associations between the number of ETT adjustments and extubation 
success, adjusting for potential confounders.   
Results/Data: Descriptive analysis of extubation depths across the 
populations demonstrated a 99th percentile relative depth of 1.5 cm for 
the <28 week gestational age group and 1 cm for the 28-32 week 
gestational age group. There were no significance differences between 
the number of ETT adjustments between the extubation success group 
and failure group in either the univariate analysis or the multivariate 
analyses.  
Conclusions: This suggests that trimming the ETT to 1-1.5 cm (plus 
length needed to secure ETT to face), depending on gestational age, 
would minimize the risk of requiring re-intubation due to patient growth 
(in at least 99% of patients) and may optimize resistance within the 
ETT.  

  
54 Dual Innervation of Free Muscle Transfer for Facial 

Reanimation: A review of the Literature   
 Kalley Johnson; Lucas Betts; and Peter Granger 
 Department of Surgery, Creighton University 
 Background: Facial paralysis is a debilitating condition with functional 

and psychological impacts that decrease a patient’s quality of life. 
Facial paralysis can impair vision, communication, and the ability to 
eat and drink. Resultant asymmetry can inhibit the ability to express 
emotion and degrade a patient’s self-confidence. The treatment of 
facial paralysis poses a challenge that requires advances in research 
and surgical technique. Free functional muscle transfer (FFMT) has 
been the gold standard for decades. Historically, surgeons used a two-
stage approach with single-nerve innervation of the transferred 



muscle. Recent literature suggests that dual-nerve innervation is a 
technique with potential for improved patient outcomes.  
Methods: A search of the PubMed database for dual nerve transfer 
during facial reanimation was conducted from 1983 through November 
2022. Out of the 26 articles that resulted, three fit our inclusion criteria.  
Results: Between the three articles, 29 patients ranging from the ages 
of four to 60 underwent two-stage dual nerve innervation of a gracilis 
muscle transfer as a treatment for facial paralysis. In the procedures, 
a cross facial nerve graft (CFNG) and the ipsilateral masseteric nerve 
were coapted to the obturator nerve of the transferred gracilis muscle. 
In the majority of patients, the CFNG and masseteric nerve were 
sutured end-to-end to the obturator nerve. Degree of facial paralysis 
was evaluated preoperatively and postoperatively using either the 
Terzis’ Functional Grading System or House-Brackmann (HB) Scale. 
All patients showed significant improvement in mouth functionality and 
symmetry after surgery.  
Conclusions: This review demonstrates that the two-stage dual nerve 
innervation of a gracilis muscle transfer is a safe and effective method 
of facial reanimation across a wide age range.  

  
55 Effect of Viral-Like Inflammation on Cochlear Function 
 Sadie P. Keesler, Cong Tian, and Peter S. Steyger 
 Department of Biomedical Sciences, Creighton University 
 Systemic inflammation due to infectious agents have been linked to 

hearing loss, yet the mechanism underlying viral-induced inflammation 
and hearing loss remains unknown. Hearing loss - due to a viral 
etiology, ototoxic drugs, or other sources - has a significant effect on 
the quality of life of a patient. Understanding the effects of pathogen-
induced inflammation on the cochlea will lead to better treatment and 
prevention of hearing loss for future patients. Auditory function in 
C57BL/6 mice was measured via auditory brainstem responses (ABR) 
and distortion product otoacoustic emissions (DPOAE). Three 
subdermal electrodes were placed under each pinna and the vertex of 
the rodent head for ABR measurement. For DPOAE measurement, an 
ER10B+ Etymotic low noise probe and microphone were used. A 
calibrated Tucker-Davis Technologies (TDT) system was used to 
present the acoustic stimuli to measure both ABR and DPOAE 
responses. Measurements were evoked using 8, 12, 16, 24, and 32 
kHz tone pips. Mice were anesthetized prior to the procedure with a 
ketamine/xylazine/acepromazine cocktail, and their body temperature 
maintained via a heating pad. Gardiquimod or Dulbecco's phosphate-
buffered saline (DPBS) was introduced via subcutaneous injection at 
doses of 1, 5, 10, or 20 mg/kg. Measurements were then taken before 
injections, 1-, 7-, and 14-days post injection. 5 and 20 mg/kg doses of 
gardiquimod significantly increased the ABR thresholds and 32 kHz 
compared to age matched control mice that received DPBS only. 
Gardiquimod treated mice were confirmed to experience inflammatory 
responses as they lost at least 10 % body weight after treatment.  
 
 



These results indicate that viral-like inflammation induced by the TLR-
7 agonist gardiquimod can induce hearing loss or cochlear damage at 
higher frequencies. Subsequent studies will determine if viral-like 
inflammation potentiates the known or suspected ototoxicity of anti-
viral pharmacotherapeutics. 

  
56 Survival Rate of Bronchioloalveolar Carcinoma with 

Radiation Treatment 
 Ryan Kimball, Andrew Luker, Madi Cook, Beau Hsia, Xinxin Wu, 

Darby Keirns, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Bronchioloalveolar Carcinoma (BAC) is a type of non-

small cell lung cancer that arises from bronchial or alveolar acinar 
epithelial tissue and does not invade the basement membrane. A large 
retrospective study on the usage of radiation therapy and its effect on 
survival rate of patients diagnosed with BAC has not been conducted. 
In this study, the National Cancer Database (NCDB) database was 
utilized to determine how many patients were treated with radiation 
from 2004-2020 and how radiation therapy affected survival. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
NCDB included patients with a histologically-confirmed diagnosis of 
BAC (N = 12,367). Statistical analysis was run using a spreadsheet 
and statistics calculator to generate Kaplan-Meier curves to quantify 
survival by sex and treatment type. 
Results: The total one-year survival rate for all the patients in the study 
was 64.35%; the total five-year survival rate was 23.83%; and the total 
ten-year survival rate was 5.51%. 
Out of 12,367 patients, 1,930 patients (16%) received radiation 
treatment, and 10,437 (84%) did not undergo radiation. 
The one-year survival rate was 64.58% and 64.31% for patients with 
and without radiation treatment; the five-year survival rate was 23.43% 
and 23.90% for patients with and without radiation treatment; the ten-
year survival rate was 5.29% and 5.55% with and without radiation 
treatment (p-value = 0.98797). 
Conclusions: There was no significant difference in the survival rate 
of patients who received radiation therapy compared to those who did 
not. A further study will need to be done to determine why this is. These 
results call into question the usefulness of radiation therapy to treat 
this form of lung cancer. Future research should explore when 
radiation should be utilized and when other treatment options are more 
favorable. 

  
57 Socioeconomic Factors and Mixed Phenotype Acute 

Leukemia: An Analysis of the National Cancer Database 
 Jenna Lehn, Beau Hsia, Anthony Rossi, Xinxin Wu, Darby Keirns, 

and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Mixed phenotype acute leukemia with t(v;11q23); MLL 

rearranged (MPAL) is a rare and aggressive type of cancer that affects 
the production of cells in the bone marrow, which are responsible for 



fighting infections. Despite its rarity, MPAL patients have a poor 
prognosis. The National Cancer Database (NCDB) was investigated to 
determine the MPAL patient demographic.  
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of MPAL (N = 52). Descriptive 
statistics were used to analyze demographic factors (age, sex, race, 
Hispanic status, educational attainment, insurance status, facility type, 
distance from facility, and Charles/Deyo score) and regression 
analysis was used to interpret incidence trends.  
Results: 52 patients were indicated in the database with a confirmed 
diagnosis of MPAL between 2010 – 2020 with a steady incidence of 
patients diagnosed per year (R2 = 0.304). The top primary site was 
consistently the bone marrow (100%). Most individuals (75%) had 
Charlson/Deyo comorbidity scores of 0. Most of the patients identified 
as White (80.8%). A majority of patients were in the top quartile of 
income earners (30.8.%). More patients were privately insured (50%) 
than those who were not insured or used Medicare/Medicaid. More 
patients lived in metropolitan counties with a population greater than 1 
million (48.1%) compared to lower populated areas.  
Conclusions: An NCDB analysis has not previously been done, and 
therefore conveys a significant knowledge deficit on the subject. It is 
new for the social and economic elements of MPAL patients to be 
analyzed in literature: MPAL patients are more likely to be in the top 
income quartile, live in densely populated metropolitan areas, and be 
privately insured. To further assess the effects of these factors on the 
diagnosis of MPAL, treatments, and survival, further research is 
needed. 

  
58 Subcutaneous Panniculitis-Like T-Cell Lymphoma: A 

National Cancer Database Study of Demographic 
Characteristics 

 Christina C. Lim, Beau Hsia, Anthony Rossi, Xinxin Wu, and Peter 
Silberstein, MD 

 Department of Hematology and Oncology, Creighton University 
 Background: Subcutaneous panniculitis-like T-cell lymphoma 

(SPTCL) is a rare cutaneous lymphoma characterized by cytotoxic T-
cells that infiltrate the subcutaneous tissue mimicking panniculitis. 
Because of its resemblance to other conditions and indolent course, 
diagnosis of SPTCL can take years. To assess demographic factors in 
patients with SPTCL, we analyzed the National Cancer Database 
(NCDB).  
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of SPTCL (N = 415). Descriptive 
statistics were used to evaluate the following demographic factors: 
age, sex, race, Hispanic status, educational attainment, insurance 
status, facility type, distance from facility, and Charles/Deyo score. 
Regression analysis was employed to analyze incidence trends. 
Results: From 2004 to 2020, 415 patients were identified in the NCDB 
with a confirmed diagnosis of SPTCL with a steady incidence of 



patients diagnosed per year (R2 = 0.003). SPTCL did not localize to 
any specific site on the body other than the connective and soft tissue 
(24.1%). Most patients (83.9%) had a Charlson/Deyo score of 0. A 
majority of patients were female (63.1%), and more than half of 
patients were Non-Hispanic White (59.8%) followed by Black (26.5%). 
Most patients resided in highly populated metropolitan areas (57.6%) 
and were in the top quartile for household income (41.5%).  
Conclusions: In our current understanding, this NCDB analysis 
represents the first of its kind in describing socioeconomic factors for 
SPTCL. Patients with SPTCL are more likely to be White females that 
live in densely populated urban areas and are in the upper income 
quartile. An improved understanding of the association between 
demographic factors and the diagnosis and overall survival of SPTCL 
can be achieved with additional research. 

  
59 Demographic and Socioeconomic Impact of Chondroid 

Chordoma: A National Cancer Database Study 
 Jacob Lin, Beau Hsia, Anthony Rossi, Xinxin Wu, Darby Keirns, 

and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Chondroid Chordoma (CC) is a rare and malignant sub-

type of chordoma, about 14% of all chordomas. They are associated 
with islands of cartilage at the base of the skull. Although chordomas 
are rare, the overall survival rate of all chondromas are only 65% at 5 
years and 30% at 10 years. An analysis of patients diagnosed with CC 
from the National Cancer Database (NCDB) was performed to better 
understand the demographic factors of these patients. 
Methods: A retrospective cohort study utilizing NCDB data from 2004 
- 2020 included patients diagnosed with CC (N = 38). Demographic 
factors (age, race, location, insurance type, household income) and 
incidence trends were analyzed by descriptive statistics and 
regression analysis, respectively. 
Results: A total of 38 patients were identified with a diagnosis of CC 
between 2004 - 2020 with a constant number of patients diagnosed 
each year (R2 = 0.0). The average age of the patient when diagnosed 
was 53.6 (SD = 14.7, range 25 - 85); majority of which were Whites 
(73.7%). The patients were more likely to be in the upper median 
household income quartile (39.5%) compared to the other quartiles, 
and located in metropolitan counties with a population greater than 
250,000 (81.1%) compared to other areas. 
Conclusion: This is the first NCDB analysis that we know of and is 
meant to address the knowledge gap of patients diagnosed with CC, 
specifically the demographics and socioeconomic factors of the 
patients. Patients with CC are more likely to be non-Hispanic Whites, 
live in metropolitan counties, and in the upper quartile of household 
income. Further research is needed to better understand if CC affects 
a specific demographic, and if socioeconomic factors and location 
affect the diagnosis, treatment and overall survival of this rare type of 
chordomas. 

  



60 Improving Percutaneous Dilatational Tracheostomy for 
Novice Operators 

 Stevin Lu, Granlee Nguyen, Dillon Wade, Joel Narveson, and 
George Philip 

 Department of Trauma Surgery and Critical Care, Creighton University 
 Tracheostomies are most commonly performed on patients who either 

have an upper-airway obstruction or require long-term airway 
management.1,2 It is commonly used to treat patients in the intensive 
care unit as over 100, 000 procedures are performed in the United 
States each year3. This procedure can be accomplished either 
surgically or percutaneously by forming an opening in the trachea to 
help with breathing. More recently, there has been an increased use 
of percutaneous dilational tracheostomy (PDT) over surgical 
tracheostomy as PDT can be safely done bedside and is associated 
with less tissue trauma, decreased infection rates, and faster operation 
times.4,5 However, despite the advantages of PDT over surgical 
tracheostomy, there are still complications that can arise with 
performing a PDT such as bleeding and tube displacement, which 
could be associated with operator inexperience.6,7,8 Previous 
research has found the risk of tracheostomy-related complications 
rates to vary widely from 2.1% to more than 20%.9 To potentially 
alleviate some of these complications, we propose an augmentation to 
the traditional PDT technique with the use of a tactical 2-Lumen high-
intensity Red LED pen light to assist with the localization and 
visualization of the second-third tracheal ring during the procedure. 
Rather than performing blunt palpation to localize the tracheal ring as 
seen in traditional PDT, we believe the assistance of this novel device 
may help simplify the process of this procedure by allowing for easier 
and more accurate localization. As a result, this can help reduce the 
risk of complications associated with the procedure and potentially aid 
inexperienced users performing PDT. 

  
61 Effect of Prosthetic Use on Cortical Activity of the 

Sensorimotor Network in a Targeted Muscle 
Reinnervation Amputee: A Case Report 

 Michael A. Luka, B.S., Jordan A. Borrell, Ph.D., Arun Karumattu 
Manattu, Ph.D., Christopher Copeland, M.S., Kaitlin Fraser, M.S., 
Andrew D’Ovidio, B.S., Zach Granatowicz, B.S., Alex C. Lesiak, 
M.D., M.S., Sean C. Figy, M.D., and Jorge M. Zuniga, Ph.D. 

 Creighton University School of Medicine, Omaha, NE 
 Targeted muscle reinnervation (TMR) surgery involves the coaptation 

of amputated nerves to nearby motor nerve branches with the purpose 
of reclosing the neuromuscular loop to reduce phantom limb pain.  The 
purpose of this case study was to assess the effect of prosthetic use 
on cortical efficiency of the sensorimotor network. The case participant 
(male, 21 years of age, height = 5’8” and weight = 134 lbs) presented 
1 year after a trans-humeral amputation of the right arm along with 
TMR surgery where the four main nerves of his right arm were 
reinnervated into the chest muscles. The first two months were 
considered free use of the prosthetic (i.e., no instruction provided). The 



second two months were considered directed use of the prosthetic 
(i.e., hand therapist prescribed tasks to practice at home). Data 
collections for the subject occurred at baseline, 2 months, and 4 
months. During the data collections, the subject performed a gross 
manual dexterity task (Box and Block Test) using his intact hand, 
phantom limb without wearing the device, phantom limb while wearing 
the device, and standing while using the device. While he was 
performing these tasks, brain activity was measured using functional 
near-infrared spectroscopy (fNIRS). The results demonstrated that 
both free and directed prosthetic use produced significant changes in 
cortical activity, but the direction and magnitude of these changes 
differed depending on whether the subject was performing the gross 
manual dexterity task with his phantom limb without wearing the 
device, phantom limb while wearing the device, or standing while using 
the device. Overall, the results suggest an overall improved cortical 
efficiency of the sensorimotor network with prolonged prosthetic use. 
These results add to the growing knowledge of cortical reorganization 
after TMR surgery, which is becoming more common to aid in the 
recovery after amputation. 

  
62 Acute Myeloid Leukemia with Myelodysplasia Related 

Changes: A National Analysis of Treatment Options and 
their Impact on Overall Survival 

 April Mabie, Laura Stewart, Madi Cook, Beau Hsia, Darby Keirns, 
Xinxin Wu, and Peter Silberstein, MD 

 Department of Hematology and Oncology, Creighton University 
 Background: Acute myeloid leukemia with myelodysplasia-related 

changes (AML-MRC), a rare form of acute myeloid leukemia (AML), 
primarily affects the elderly. Prognosis is very poor (median survival, 
9-12 months); treatments and related outcomes have not been 
extensively studied. The National Cancer Database (NCDB) was used 
to evaluate risk factors, treatments, and epidemiology to examine 
treatment options and their efficacy against AML-MRC.  
Methods: A retrospective cohort analysis using the 2004–2020 NCDB 
included patients with a histologically-confirmed diagnosis of AML-
MRC (N = 14,536). Statistical analysis and Kaplan-Meier curves 
quantifying survival by sex and treatment type were conducted with an 
online spreadsheet and open-source statistics calculator.  
Results: Of the 14,536 patients observed with AML-MRC, 87% 
received chemotherapy, 5% received radiation therapy, and 5% 
received both. More men (8,877) than women (5,659) were diagnosed 
with AML-MRC between 2004 and 2020. Overall, the one-year survival 
rate for patients with AML-MRC was 28% and five-year survival rate 
was 4%. Patients who received chemotherapy had slightly higher 
survival rates: 28% versus 27% with and without chemotherapy, 
respectively, at one year, and 5% and 3%, respectively, at 5 years 
(p=0.09).  The one-year survival rate for patients who received 
radiation therapy was 29%, versus 28% for those who did not. At 5 
years the survival rate was 5% for those who received radiation 
therapy and 4% for those who did not.  
Conclusions: There was no significant difference in survival rates for 



patients who did or did not receive chemotherapy, nor in the survival 
rates for patients who did or did not receive radiation therapy. Although 
more men were reported with AML-MRC, no significant difference in 
survival rates exists between men and women. Alternative 
chemotherapy treatments should be studied for patients with AML-
MRC to elucidate how to improve survival rates for those with the 
disease.  

  
63 An Investigation of the Roles of Surgical Intervention and 

Radiation Therapy in Patients with Poorly Differentiated 
Sertoli-Leydig Cell Tumor. 

 Claire Malhotra, Laura Cogua, Madi Cook, Xinxin Wu, Beau Hsia, 
Darby Kerins, and Peter Silberstein, MD 

 Department of Hematology and Oncology, Creighton University 
 Background: Poorly differentiated Sertoli-Leydig cell tumor 

(PDSLCT) is a type of ovarian sex cord-stromal tumor (SCST). 
Although SCSTs are rare, relapse or metastasis occurs in about 20% 
of cases which can have fatal outcomes. In this study, data from the 
National Cancer Database (NCDB) was used to investigate the 
efficacy of surgery and radiation therapy (RT) against PDSLCT. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
NCDB included patients with a histologically-confirmed diagnosis of 
PDSLCT (N = 405). An online spreadsheet program and statistics 
calculator were utilized to generate Kaplan-Meier curves to investigate 
overall survival and survival as a function of treatment type. 
Results: Of the 405 female patients included in this study, 87.2% 
underwent surgery, 3.0% received RT, and 2.7% received both. 
Overall, there is a 72.73% one-year survival rate and 19.32% five-year 
survival rate. 
Among surgical patients, there is a 71.43% one-year survival rate and 
18.18% five-year survival rate. Without surgery, there is an 81.82% 
one-year survival rate and 27.27% five-year survival rate (surgery vs 
non-surgery p-value = 0.64). 
For RT patients, there is a 66.67% one-year survival rate and 0% five-
year survival rate. Without RT, there is a 72.94% one-year survival rate 
and 20.00% five-year survival rate (RT vs non-RT p-value = 0.01). 
Conclusions: There is no statistical difference in survival outcome 
between PDSLCT patients with and without surgical treatment (p > 
0.05). However, survival rates were significantly improved in patients 
who did not receive RT in comparison to those who did receive 
radiation (p < 0.05). One source of difference could be that only later 
stage patients received radiation. Since the current sample size was 
relatively small, further analysis utilizing a larger sample size should 
be conducted to investigate the roles of surgery and RT in PDSLCT. 

  
  



64 Midwifery and Birthing Practices within the Maya 
Community in Omaha, Nebraska 

 Pranavya Manickavelu B.A., Jimena de los Santos Reyes B.S., 
Alaina Beaver, B.S., and Alexander Roedlach SVD PhD  

 Department of Cultural and Social Studies, Creighton University 
 Traditional midwifery is commonly utilized by indigenous Maya 

populations in Guatemala. There is access to biomedical prenatal, 
birthing, and postnatal care but often Maya women prefer the services 
provided by traditional midwives rather than services offered by 
western doctors and nurses as professionals within the national 
healthcare system can lack cultural understanding of birthing practices 
and their meanings and relevance and, due to language barriers, fail 
to connect with Maya women. However, biomedicine holds a status of 
privilege in Guatemala and exercises a control, which is continually 
reinforced, over pregnancy and birthing processes. This impacts the 
use of traditional midwifery in Guatemala as well as in the Maya 
diaspora, including Maya living in Omaha, Nebraska. The status and 
hegemony of biomedical prenatal, birthing, and postnatal care is 
strengthened in the United States, as those who control medical 
technology also hold knowledge control over the reproductive process 
(Davis-Floyd 2007).  
Traditional midwives practice their role in collaboration with women 
and through dialogic and culturally appropriate processes, which is not 
commonly done within formal healthcare settings. The rift in 
communication between Maya women and Western physicians fuels 
the reluctance for indigenous women in Guatemala as well as Omaha 
to see physicians in a biomedical hospital setting.  
This study will explore the experiences of individuals within the Maya 
community in Omaha on prenatal care, postnatal care, and birthing 
practices under midwives and biomedical physicians using qualitative 
methods for data collection and analysis. The preliminary results of this 
study provide insight into the experiences of western healthcare 
workers and Maya women of Omaha. The stories shared amplify the 
gaps in healthcare experienced by Maya women and western 
healthcare workers’ awareness of these gaps and efforts to close 
them.  

  
65 Analyzing the Readability and Search Engine 

Optimization of Retinal Detachment Websites 
 Garrett N. Manion, Matthew Lam, and Benjamin Young 
 Creighton University School of Medicine, Omaha, NE 
 Purpose: Patients increasingly rely on the internet for information 

about their health, including acute conditions such as retinal 
detachment (RD). Health websites seek to provide patients with easily 
accessible and understandable information, but factors such as search 
engine results and readability can impact their success. Poor 
readability creates accessibility issues for patients and may negatively 
affect search engine rankings. In order to understand how these 
factors may affect RD websites, we analyzed the search engine 
optimization (SEO) and readability of Google search results for RD. 



Methods: The term “Retinal Detachment” was queried in the Google 
search engine. The first 100 websites were categorized by author type 
and target audience and analyzed to obtain SEO and readability 
measurements. Authority Score (AS) (a comprehensive measure of 
SEO), website visits, and website order were measured. Readability 
was calculated for each website and consisted of Flesch Reading 
Ease, Flesch Kincaid Grade Level, Gunning Fog Score, Coleman Liau 
Index, and SMOG Index. Statistical analysis was performed using 
independent T-test, ANOVA, and linear regression. 
Results: Patient-oriented websites (84%) were significantly more 
readable than those intended for professionals. Only six sites met the 
American Medical Association's recommendation of a 6th grade 
reading level. Average grade level estimation by Flesch Kincaid Grade 
Level, Gunning Fog Score, Coleman Liau Index, and SMOG Index 
were 8.9, 11.4, 11.1, and 11.9 respectively. AS had a significant 
negative correlation with SMOG index. Private practice websites had 
significantly lower AS than other categories and appeared later in 
results. In general, journal websites had the lowest readability, 
followed by informational sites. Other categories did not exhibit clear 
advantages over one-another. 
Conclusions: Overall, websites exhibited accessibility issues due to 
their high reading level. Poor readability may impact search engine 
rankings, as websites that appear earlier in results had significantly 
lower SMOG Index estimation of grade level. Websites should focus 
on improving SEO to make their information more available to patients. 
While better website engineering and keyword use is important to 
improving SEO, readability improvement may enhance SEO while also 
empowering patients to make informed healthcare choices, potentially 
leading to better disease outcomes. 

  
66 Basosquamous Carcinoma: Assessment of Radiation 

Therapy and Surgical Treatment on Survival Rates 
 John McCarthy, Madi Cook, Beau Hsia, Xinxin Wu, Darby Keirns, 

and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Basosquamous Carcinoma (BSC) is a rare and 

aggressive type of non-melanoma skin cancer that is derived from 
basal cell carcinoma but undergoes genetic mutations leading to 
squamous differentiation and increased metastasis. Diagnosis and 
treatment for BSC lacks a standardized protocol. Therefore, the 
National Cancer Database (NCDB) was analyzed to compare survival 
rates and efficacy of treatment against patients with BSC. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
NCDB included patients with a histologically-confirmed diagnosis of 
BSC (N = 89) in gynecological cases. Statistical analysis was run using 
a web-based spreadsheet and statistics calculator to generate Kaplan-
Meier curves to quantify and compare treatments.  
Results: For all patients, 87% of patients received surgical treatment, 
12% received radiation treatment, and 4% received both. In general, 
one-year survival rates were 80-81%, two-year survival rates were 72-
73%, five-year survival rates were 36-37%, and ten-year survival rates 



were 4-6%.  
With and without radiation, one-year survival rates were 50-58% vs. 
83-84%, two-year survival rates were 25-33% vs. 78-79%, five-year 
survival rates were 25-33%, 39-40%, and ten-year survival rates were 
0% vs. 5.6%. Treatment with or without radiation had a p-value of 
0.016.  
With and without surgical intervention, one-year survival rates were 81-
83% vs. 56-71%, two-year survival rates were 76-77% vs. 43-50%, 
five-year survival rates were 37-39% vs. 21-29%, and ten-year survival 
rates were 5-7% vs. 0%. Treatment with or without surgical 
intervention had a p-value of 0.135.  
Conclusions: Treatment with or without radiation therapy showed 
statistical significance in survival rates (p<0.05), suggesting that 
avoiding radiation therapy is associated with more favorable survival 
outcomes. However, more severe cases were also likely to be referred 
to radiation therapy. Treatment with or without surgery showed no 
statistical significance in survival rates (p>0.05), suggesting surgery 
does not significantly improve survival outcomes.  

  
67 Ulnar Collateral Ligament Reconstructive Surgery: An 

Analysis of YouTube Resources 
 Matthew Morris, Matthew Merwin, Branden Chamberlin, Kiara 

Gallagher, Chase Urie, and Dennis Chakalakal, Ph.D 
 Creighton University School of Medicine 
 Background: Ulnar Collateral Ligament Reconstructive Surgery 

(UCLRS) is an orthopedic surgery conducted on throwing athletes, and 
has substantial implications regarding the healthcare, financial, and 
educational impacts on high school, collegiate, and professional 
athletes. UCLRS is well known in mainstream media as “Tommy John 
Surgery''; however media and popular perceptions of UCLRS may be 
propagated by YouTube videos containing varying degrees of quality 
of information. 
Methods: The first 70 videos selected after exclusion criteria were met 
were analyzed based on descriptive statistics (views, likes, etc.) and 
were rated by four independent raters based on several metrics of 
quality. Inter-relater reliability was calculated via Shrout-Fleiss 
reliability, generalized linear regression, independent samples T-test, 
test of multiple comparisons, and ANOVA were utilized to compare 
YouTube videos produced by physicians to that of non-physicians.  
Results: With regard to UCLSS, compared to non-physicians, 
physicians produced 48.6% of YouTube videos, held 43.5% of views, 
and 30.6% of likes. With regard to video quality (GQS, JAMA, MD, and 
UCLSS) physicians had higher rated videos compared to non-
physicians. Physicians had a statistically significant decrease in the 
Video Power Index (like ratio x view ratio/100) indicating less popularity 
of videos produced by physicians, which may be supported by 
proportion of video likes.  
Conclusion: This study suggests that videos produced by physicians 
may be of higher quality, yet may have less popularity as gauged by 
views and likes compared to non-physicians. However, videos 
produced by physicians and non-physicians may be of low quality 



nonetheless, which may have educational implications for potential 
surgical candidates and conceptions of UCLRS in the general public. 
The results of this study serve as a baseline for further discussion of 
the quality of resources available for potential UCLRS candidates. 

  
68 Characterizing the Demographics of B Lymphoblastic 

Leukemia/Lymphoma with Hypodiploidy: A National 
Cancer Database Study 

 Reid Morrissey, Beau Hsia, Anthony Rossi, Xinxin Wu, Darby 
Keirns, and Peter Silberstein, MD 

 Department of Hematology and Oncology, Creighton University 
 Background: B lymphoblastic leukemia/lymphoma with hypodiploidy 

is a rare subtype of B-cell acute lymphoblastic leukemia (ALL), 
characterized by the proliferation of B-cells with less than 40 
chromosomes1. The lesser number of chromosomes is associated with 
worse outcomes, as hypodiploid ALL has a significantly lower 5-year 
event-free survival rate in children (<30%) compared to B-cell ALL with 
45 chromosomes (78%)2. This is a rare cancer that merits 
characterization in terms of its previously unstudied demographics.  
Methods: Using data from 2010-2020 in the National Cancer 
Database (NCBD), demographic information was collected on patients 
diagnosed with hypodiploid ALL (N = 337). Statistics were analyzed on 
factors including race, sex, the primary payer at the time of diagnosis, 
and household income. 
Results: Hypodiploid ALL affected males (57.4%) over females 
(42.4%). It prominently affected white patients (84.9 %) followed black 
patients (8.0%). From 2010-2020, there were 337 documented cases 
with an upward trend in incidence and a yearly average of 31 
diagnoses (R2 = 0.73). There was a relatively even distribution of 
household incomes in those with hypodiploid ALL: less than $46,277 
(20.8%), $46,227-$57,856 (25.2%), $57,857-$74,062 (22.6%), and 
more than $74,063 (31.4%). The most common payer at time of 
diagnosis was private insured/managed care (49.3%) followed by 
Medicaid (22.0%) and Medicare (20.2%). 
Conclusions: This investigation aimed to determine demographic 
factors in patients diagnosed with hypodiploid ALL. In the years 2010-
2020 there has been an increase in the amount of diagnoses over time, 
more males were diagnosed than females, it predominantly affected 
white individuals and private insurance holders, and it does not appear 
to be associated with household income. In future investigations, the 
treatment type and mortality rate from hypodiploid ALL could be 
analyzed to determine the degree socioeconomic status impacts the 
mortality of patients. 

  
  



69 Two- Week Elective Rotation Enhances Medical Student 
Understanding of and Interest in Anesthesiology 

 Bridgett Nelson, Emily Peterson, and Mark Reisbig 

 Department of Anesthesiology, Creighton University School of 
Medicine 

 Over the past decade, an average of 7.5% of Creighton University 
medical students match into anesthesiology residencies annually, 
compared to 4% of students nationally. Early exposure to 
anesthesiology is a key factor in pursuit of residency training in this 
specialty. The Creighton University anesthesiology department offers 
an early introduction to anesthesia with a two-week elective for third-
year medical students. This study assesses how this rotation 
influences medical student understanding of and interest in 
anesthesia, based on Google Forms survey responses. 
Survey data from four elective rotation groups (totaling 20 students) 
was collected. Quantitative analysis of Likert scale ratings showed that 
students developed an enhanced understanding of almost all 
anesthesia-related topics surveyed throughout the rotation. Students 
showed the greatest increase in understanding regarding the basics of 
general anesthetics, with an average 25% increase in perceived 
knowledge after the elective. Students rated higher comfort levels with 
most procedural skills, including intubation, mask ventilation, IV 
placement and medication administration. However, confidence in 
advanced skills such as epidural and arterial line placement remained 
low following the rotation, which is unsurprising given low exposure 
and level of skill required for these procedures. Student interest in 
pursuing a career in anesthesiology increased by an average of 25% 
following the rotation.  
Qualitative analysis revealed what students enjoyed during the 
rotation, including exposure to topics not well covered elsewhere in 
medical school. Areas of improvement included incorporating more 
structure (formal lectures, assigned student-faculty pairs) and 
increasing learning opportunities (decreasing quantity of CRNA 
students, hiring more academically inclined faculty). Many students felt 
that their expectations during the rotation were unclear, pointing to an 
area of major improvement in the future. 
Ultimately, the Creighton University anesthesiology elective offers an 
opportunity for early student learning about anesthesiology and may 
contribute to increased interest in pursuing the specialty.  

  
  



70 Insurance Status and Its Impact on Non-Dedifferentiated 
Liposarcoma Outcomes: An Analysis of the National 
Cancer Database 

 Eric Nielsen, BS, Alec Czaplicki, BA, Aron Lee, BS, Christopher 
Bine, BS, Marco Braaten, BS, and Peter T. Silberstein, MD 

 Department of Hematology and Oncology, Creighton University 
School of Medicine 

 Background: Liposarcoma is a rare, malignant type of cancer that 
originates in adipocytes. Despite being one of the most common types 
of soft tissue sarcomas, liposarcoma remains a poorly understood 
disease with limited treatment options. The purpose of this study was 
to examine the impact of private insurance on overall survival for 
liposarcoma. 
Methods: The National Cancer Database (NCDB) was used to identify 
patients diagnosed with liposarcoma from 2004 to 2019 using the 
histology codes 8850, 8851, 8852, 8853, 8855, and 8857 as assigned 
by the Commission on Cancer Accreditation program. Kaplan-Meier, 
ANOVA Chi-Square tests were performed, and data were analyzed 
using SPSS version 27. Statistical significance was set at α = 0.05. 
Results: Of the 5,027 patients included in this study, 1,709 (43.0%) 
were privately insured. Patients with private insurance experienced 
increased mean overall survival compared to patients with other 
insurance providers or no insurance (164.7 months; p<0.05). Medicare 
patients were, on average, the oldest (72.77 years), experienced the 
lowest mean survival (106.6 months; p<0.05) and were most likely to 
have prior co-morbidities at diagnosis (27%; p<0.05). They also 
experienced the longest delay in onset of chemotherapy (74.29 
months; p<0.05) and had the lowest phase I radiation volume (p<0.05). 
Patients with private insurance experienced the shortest delay 
between diagnosis and initiation of systemic chemotherapy (64.39 
days; p<0.05) and had shorter hospital stays versus other insurance 
types. Private insurance and Medicare patients had the shortest time 
between diagnosis and onset of radiation. (73.36; 73.25; p<0.05). No 
differences were seen in rates of metastasis at diagnosis. 

  
71 Impact of Patient Advocacy Programs in OB/GYN 

Settings: A Literature Review  
 Jordan Nustad, Margaret Carrig, Lauren Townson, and Matthew 

Halfar, MD 
 Creighton University School of Medicine, Omaha, NE  
 Introduction: Patient advocates help patients navigate today’s 

complex healthcare system and are becoming more prevalent in many 
fields, including HIV care and intimate partner violence. In OB/GYN, 
patient advocacy has proven effective in situations where language or 
cultural barriers are present and in assisting historically vulnerable 
populations such as Black patients and those with substance use 
disorders. A literature review has not yet been performed on the effect 
of obstetric patient advocacy programs on overall maternal and 
neonatal outcomes.  
Methods: Searches were conducted of PubMed, Google Scholar, and 



Creighton’s online library database using combinations of the search 
terms “patient advocacy program,” “OBGYN,” and “pregnancy.” 
Articles were reviewed for criteria of relevance, full-article availability, 
English version available, and peer-review.  
Results:  The searches yielded 371 results with a total of six articles 
fitting the criteria. Of these articles, five showed that patient advocacy 
programs had a positive impact on patient care and birth experiences, 
including increased average birth weight, referrals to addiction 
recovery programs6, and feelings of support.  
Conclusion/Implications: Use of patient advocates leads to 
improved pregnancy outcomes and experiences, but there is a paucity 
of literature describing the structure of programs, quantitative 
outcomes, and quality improvement measures. Further analysis would 
allow for new program development to benefit patients and for 
expansion of existing programs.  

  
72 An Exploration of Treatment Options for Juvenile 

Myelomonocytic Leukemia: An Analysis of the National 
Cancer Database 

 Grace Oh, Maxmillian Whooley, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University, 
 Background: Juvenile myelomonocytic leukemia (JMML) is a rare and 

aggressive hematopoietic cancer that arises due to uncontrolled 
proliferation of monocytes and granulocytes– cells that prompt immune 
responses. Although rare, JMML is the only pediatric cancer 
categorized by the World Health Organization (WHO) as both a 
myelodysplastic syndrome and myeloproliferative neoplasm, 
contributing to its poor outcomes. Currently, the only curative treatment 
is a hematopoietic stem cell transplant, but recurrence after the 
transplant is common. Other treatment options and their efficacies 
have not been well-studied. The National Cancer Database (NCDB) 
database was reviewed to explore the efficacies of possible treatment 
options against JMML. 
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of JMML (N = 242). Using a web-
based spreadsheet and open-source statistics calculator, Kaplan-
Meier curves were generated to analyze survival by sex and treatment. 
Results: For all the patients analyzed, 79% received chemotherapy, 
12% received radiation therapy, and 3% received both. Overall, 
patients showed a 39% one-year survival rate and 3% five-year 
survival rate. Patients who received chemotherapy had a 41% one-
year and 4% five-year survival rate, compared to a 32% one-year and 
0% five-year survival rate without chemotherapy. There was no 
statistical significance between patients who received chemotherapy 
and those who did not (p>0.05). Males had a 38% one-year and 5% 
five-year survival rate, while females had a 41% one-year and 0% five-
year survival rate. There was no statistical significance between the 
survival rates of male and females. 



Conclusions: The difference in survival rates between males and 
females were not statistically significant. Treatment with chemotherapy 
did not significantly improve survival of JMML patients compared to 
treatment without. These findings suggest the need for development 
of novel treatment options for JMML. 

  
73 Perilymph Mass-spectral Differences may Account for 

Response Variability in a Drug-induced Hair Cell 
Regeneration Mouse Model 

 Cassie Papproth, René Vielman Quevedo, and Jian Zuo 
 Department of Biomedical Sciences, Creighton University School of 

Medicine 
 Background: Unlike birds and reptiles, mammalian cochlear hair cells 

are unable to spontaneously regenerate following damage, leading to 
sensorineural hearing loss. The inability to regenerate means that 
hearing loss is permanent in humans. Therefore, it is important to 
investigate ways to induce regeneration of hair cells for potential future 
therapies. Overexpression of Atoh1, a key transcription factor during 
development, is capable of converting supporting cells (SC) to hair 
cells (HC) in mice; however, ectopic Atoh1 may not be sufficient in 
conversion of SC to HC in adult cochlea (Kelly et al., 2012; Liu et al., 
2012). Conditional knockout of p27Kip1 facilitates the conversion of SC 
to HC cells in an Atoh1-mediated pathway (Walters et al., 2017). 
Through the use of high throughput screening, we identified two 
compounds: A2CE (a potent p27Kip1 inhibitor) and Compound 18 (a 
POU4F3 agonist).  
Methods: Mice were injected intratympanically with a drug cocktail 
containing Alsterpaullone-2, cyanoethyl (A2CE) and Compound 18. 
After 30 minutes, perilymph was collected through the posterior 
semicircular canal for further analysis. Diluted samples were analyzed 
via MALDI-MS. Additionally, cochlea from 6-10 week-old Sox2-CreER 
mice injected with the drug cocktail were harvested, decalcified, and 
dissected 4-12 weeks post-injection. The samples were stained with 
MyosinVI & DAPI and scanned via confocal microscopy. Images were 
analyzed via Imaris to look for TdTomato and Myosin VI double 
positive cells, which indicated SC-to-HC conversion. Cells were 
counted and ratios were analyzed to determine the degree of 
conversion.  
Results: In vivo treatment of adult mice with intratympanic drug 
cocktail injection exhibited varying detection peaks of A2CE and 
Compound 18 on analysis with MALDI which correlate with the 
morphological variation observed from mouse to mouse. These results 
were then correlated with the SC-to-HC conversion ratios obtained 
from treatment and analysis of cochleae via Imaris, which confirmed 
similar results of variation. 

  
  



74 A Case of Primary Mediastinal Lung Adenocarcinoma 
 Chirag Patel and Wesley Kerman 
 Department of Radiology, Creighton University School of Medicine 
 Introduction: Primary mediastinal cancers themselves are quite rare. 

An estimation provided by the Polish National Cancer Registry 
estimates a primary mediastinal cancer in less than 1/100,000 cases 
per year. Of these cases, few primary mediastinal lung carcinomas 
have been reported in the literature. 
Case Presentation: A 63-year-old female with past medical history 
significant for hypertension, gastroesophageal reflux disease, prior 
smoker with 1.25 pack-year history, and migraines presenting to the 
emergency department for two syncopal episodes. On Computed 
Tomography (CT) a new enlarged right lower paratracheal lymph node 
measuring 16 mm was noted along with several less than 5 mm 
pulmonary nodules, which were stable from last CT from 6 months 
prior. A Positron emission tomography (PET) scan noted a 
hypermetabolic right inferior paratracheal node concerning for 
malignancy with no other abnormal hypermetabolism. An 
endobronchial ultrasound bronchoscopy with biopsy was conducted 
and was reported as lung adenocarcinoma in an isolated 4R lymph 
node. Given the unusual nature of solitary metastatic lymph node with 
lung adenocarcinoma without a primary pulmonary lesion identified, 
the patient was presented at tumor board. The possibility of a 
developmental ectopic focus of mediastinal pulmonary tissue which 
turned malignant, as opposed to a metastatic lymph node, was 
posed to the pathology department. On further review of the sample, 
they determined the sample did not resemble typical lymphoid tissue 
and is more consistent with tissue taken from lung parenchyma. This 
would suggest the patient’s mediastinal mass is most likely a primary 
mass. The patient’s mass was determined unresectable due to its 
location in the mediastinum and the patient began chemoradiation 
with possible immunotherapy if needed. 
Discussion: Although primary mediastinal cancers are rare and there 
are only a few reports of a primary mediastinal lung cancer, they 
provide an interesting learning opportunity given its rarity.  

  
75 Patterns of Palliative Care in Adrenocortical Carcinoma, 

an Analysis of the National Cancer Database 
 Rosemary Pynes, Peter Silberstein, and J. Griffin 
 Department of Hematology and Oncology, Creighton University 

School of Medicine 
 Adrenocortical carcinoma (ACC) is an uncommon cancer that has a 

13% five-year survival rate for patients that present with stage IV 
disease. Of those diagnosed with ACC, 70% of patients present with 
stage III or stage IV disease. For metastatic disease, the mainstay 
treatment is palliative care.  
This retrospective cohort study uses information from the National 
Cancer Database (NCDB) to study the correlation of palliative care 
treatment with other various factors including sex, race, ethnicity, age 
at diagnosis, primary payor, Charlson-Deyo Score, AJCC Clinical 



Stage Group, Treatment Facility Type, and Treatment Facility 
Location. Data was analyzed using IBM SPSS statistics software. Chi-
Square tests were used to identify relationships between variables and 
receiving palliative care.   
A total of 4532 patients in the NCDB were diagnosed with ACC from 
2004-2019. Of those patients, only 270 (approximately 6%) of patients 
were known to receive palliative care. Preliminary analysis revealed a 
statistically significant difference between receipt of palliative care for 
patients based upon their insurance status and AJCC Clinical Stage 
Group. Other factors studied do not reveal a statistically significant 
difference between patients that received palliative care and those who 
did not. Overall, conclusions include that palliative care may be 
underutilized in patients with ACC, and that patients’ access to 
palliative care is, in-part, influenced by their insurance status. Other 
factors analyzed may not affect ACC patients’ receipt of palliative care.  

  
76 Targeting Exportin 1 In Cutaneous Squamous Cell 

Carcinoma 
 Ricky Rana, Louise Monga, James A Grunkemeyer, and Laura A 

Hansen 
 Department of Biomedical Sciences, Creighton University School of 

Medicine, Omaha, NE 
 Cutaneous squamous cell carcinomas (cSCC) are among the most 

frequent solid cancers in humans. Molecular mechanisms transitioning 
premalignant lesions to cancer are not well characterized. Exportin 1 
(XPO1) facilitates nuclear export of proteins, helping to maintain 
cellular homeostasis. XPO1 expression is upregulated in many 
cancers, thereby affecting the nuclear:cytoplasmic ratio of many pro-
survival proteins and enhancing tumorigenesis. 
We hypothesize that inhibiting XPO1 with Selinexor (a selective 
Exportin 1 inhibitor) or by CRISPRi in cSCC cells will reduce 
proliferation and increase apoptosis in cSCC cells. 
Human cSCC cell lines SCC13 and SRB12 were seeded in 96-well 
plates at 8,000 cells/well density and 3,000 cells/well, respectively. 
Cells were treated with varying concentrations of Selinexor (0.005 M 
– 5 M) or DMSO as vehicle control. At 24-hour intervals, cell imaging 
and Neutral red staining assays were conducted to determine the IC50 
concentration for Selinexor in cSCC cell lines. SCC13 cells stably 
expressing dCas9-KRAB and a doxycycline-inducible XPO1 guide 
RNA were used for CRISPRi experiments. Cells were treated with 
doxycycline daily and apoptosis was assayed by Caspase Glo 3/7 daily 
for four days. 
Selinexor treatment of SRB12 cells resulted in an IC50 of 1.174 μM and 
0.071 μM for SCC13. In contrast, normal keratinocyte cell lines had 
higher IC50 values of 2.18 μM for HaCaT and 5.29 μM for KerCT cells. 
Apoptosis significantly increased after 72 and 96 hours of XPO1 knock 
down in SCC13 cells.  
These results document how XPO1 inhibition reduces proliferation and 
is toxic to both normal keratinocytes and cSCC cells. Additionally, 
cSCC cells had lower IC50 values for Selinexor, suggesting cSCC may 
be more sensitive to XPO1 inhibition compared to normal 



keratinocytes. Further, targeting XPO1 also increases apoptosis in 
these cells. This data supports the hypothesis that targeting XPO1 may 
be effective in treating cSCC. 

  
77 Analysis of Fibromyxosarcoma Survival Based on 

Therapeutic Modality 
 Sarah Robinson, Harvey Wang, Anthony Rossi, Madi Cook, Darby 

Keirns, Xinxin Wu, Beau Hsia, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: Fibromyxosarcoma (MFS) is a rare soft tissue tumor 

which originates in connective tissues of the arms and legs. Despite its 
rarity, only 40% of patients live beyond two years post-diagnosis. 
There has been little study of MFS treatments or their outcomes. As 
such, the National Cancer Database (NCDB) database was analyzed 
to determine the utilization and efficacy of surgery and radiation as 
treatment.  
Methods: A retrospective cohort analysis utilizing the 2004–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of Fibromyxosarcoma (N = 70). A 
web-based spreadsheet and an open-source statistics calculator was 
utilized to perform statistical analysis and generate Kaplan-Meier 
curves quantifying survival by sex and treatment type.  
Results: Among MFS patients there was a 65% one-year survival rate, 
a 20% five-year survival rate, and a 10% ten-year survival rate. Of the 
patients studied, 88% were female and only 12% were male. Female 
patients had a 76% one-year survival rate, while males had a 65% one-
year survival rate. In general, female patients had a 18% five-year 
survival rate compared to male patients 0% five-year survival. 78% of 
patients received surgical treatment, 25% received radiation 
treatment, 16% received both treatment modalities. Patients who 
received radiation therapy had a 57% two-year survival rate whereas 
without radiation it is only 38%. Surgical intervention had an 80% one-
year survival rate. Surgical intervention did not have a significantly 
better outcome than radiation therapy.  
Conclusions: There was a higher incidence of MFS in women than in 
men, but little discrepancy in survival between the sexes (p>0.05). 
There are improved survival rates among both treatment groups, but 
no significant difference between efficacies of the treatments. 
Additional study regarding the timing of therapeutic intervention is 
needed to understand the most efficacious therapeutic modalities for 
patients with MFS.  

  
78 A Review of Innervated Flaps used for Thumb 

Reconstruction 
 Vernon Rockett, and Peter Granger 
 Creighton University School of Medicine 
 Restoring sensation following injury to the thumb is critical for everyday 

function. Various methods of thumb reconstruction with an innervated 
flap have been reported; however, there are few reports comparing 
these various methods. We performed a search of the literature for 



innervated flaps used to repair defects of the thumb. Various data 
points were obtained such as the type of flap, contents of the flap, 
donor nerve, nerve anastomosis, follow up sensory results, and patient 
demographics. The compiled data was visually represented using 
tables and graphs. Statistical analysis was performed to identify any 
significant advantages or disadvantages associated with each type of 
flap. 

  
79 Treatment of Marjolin’s Ulcer Arising from Hidradenitis 

Suppurativa and Reconstructive Methods: A Systematic 
Review 

 Morgan Sainsbury, Peter Granger, and Travis Holcombe, MD 
 Creighton University School of Medicine 
 Hidradenitis Suppurativa (HS) is a chronic, recurrent inflammatory 

disorder of the apocrine-pilosebaceous unit. HS is often challenging to 
treat, with surgical excision typically reserved for advanced, refractory 
disease. Marjolin’s Ulcer, a type of Squamous Cell Carcinoma, is a 
rare complication that can arise from longstanding HS. Formal 
treatment guidelines for Marjolin Ulcer arising from HS are currently 
undefined. We reviewed documented cases of Marjolin’s Ulcer arising 
in HS to assess methods of treatment including surgical approach and 
margins, reconstructive methods, and use of chemotherapy or 
radiotherapy. Outcomes assessed were disease recurrence, time to 
recurrence, or time to death. This study aims to compare the surgical 
and reconstructive methods used for treatment of Marjolin Ulcers 
arising from HS.   

  
80 Investigating Demographics of ALK Positive Large B Cell 

Lymphoma: A National Cancer Database Study 
 Brook Shepard, MS, Beau Hsia, Anthony Rossi, Xinxin Wu, Darby 

Keirns, and Peter Silberstein, MD 
 Department of Hematology and Oncology, Creighton University 
 Background: ALK positive large B-cell lymphoma (ALK+LBCL) is a 

type of non-Hodgkin lymphoma characterized by anaplastic lymphoma 
kinase (ALK) gene rearrangement. The National Cancer Database 
(NCDB) has not been utilized for any substantial research on 
ALK+LBCL; an analysis (NCDB) was conducted to identify the 
demographic factors present in patients who have been diagnosed 
with ALK+LBCL. 
Methods: A retrospective cohort analysis utilizing the 2010–2020 
National Cancer Database (NCDB) included patients with a 
histologically-confirmed diagnosis of ALK+LBCL (N = 105). Descriptive 
analysis was used to characterize demographic factors. Additionally, 
incidence trends were ascertained from regression analysis. 
Results: A total of 105 patients were identified in the database with a 
confirmed diagnosis of ALK+LBCL between 2010 – 2020 with a steady 
incidence of patients diagnosed per year (R2 = 0.647). The average 
age of diagnosis was 46.4 years (SD = 21.2, range = 9 – 89 years). 
Most patients were White (81.9%), non-Hispanic (86.7%). Among the 



patients with data available for income bracket, more patients were in 
the top quartile of income earners (34.1%) compared to those in the 
second, third, or fourth quartiles. More patients were privately insured 
(56.2%) compared to those who were uninsured or insured by 
Medicare or Medicaid (41.1%). 
Conclusions: To the best of our knowledge, this NCDB analysis on 
ALK+LBCL represents the first of its kind and addresses a significant 
gap in knowledge on the subject. The first description of 
socioeconomic factors in existing literature, ALK+LBCL patients are 
more likely to possess private insurance, be in the top income quartile, 
and be white, non-Hispanic. Additional investigation is required to gain 
a deeper comprehension of how demographic and socioeconomic 
variables influence the diagnosis, treatments administered, and overall 
survival rates of individuals with ALK+LBCL. 

  
81 Sex and Race Disparities in Hepatocellular Carcinoma 

Surveillance: A Single Center Retrospective Review 
 William S. Reiche, DO, Stephen Cooper, MD, Christopher J. 

Destache, PharmD, Bryce Schutte, DO, Suhail Sidhu, BSc, Darby 
Keirns, BA, Elezabeth Mac, CPhT, Ian Ng, MPH, Haitam Buaisha, 
MBBCH, and Manasa Velagapudi, MBBS 

 Creighton University School of Medicine 
 The management of patients with chronic hepatitis B (CHB) is complex 

and spans multiple medical specialties. As a result of this complexity, 
patients with CHB often do not receive adequate monitoring including 
HCC surveillance with abdominal ultrasonography. Previous studies 
have identified multiple factors associated with decreased HCC 
surveillance. We aimed to identify the impact of race and sex on HCC 
surveillance in patients with CHB. We performed a single health 
system chart review between January 2018 and January 2022 
Differences between sex and race were evaluated using the chi-
square test, Fisher's exact test, and continuous variables were 
analyzed using analysis of variance (ANOVA).  A total of 223 patient 
records between January 2018 and January 2022 were evaluated.  In 
total 37% of females were adequately screened for HCC in any of the 
6-month time frames compared to 26% of males. During the COVID-
19 surge, surveillance rates were reduced in both men and women; 
however, men were significantly reduced compared to women (men 
38% compared to women 47%, p<0.05). When comparing COVID-19 
HCC screening, stratified by race, 20% of Asians and 34% of African 
Americans (AUS) and 22% for white patients received an abdominal 
ultrasound, p >0.05. Men received significantly less HCC surveillance 
compared to women. These differences continued during the COVID-
19 pandemic surge. Obtaining appropriate surveillance is important 
and retrospective evaluations can help us determine the presence of 
health-related social needs so that progress can be made toward 
achieving health equity.  

  
  



82 Thoracotomy for Azygous Vein Rupture in Blunt Thoracic 
Trauma 

 Steven Stanley MSMN, M2, Chirag Patel M3, and Kaily Ewing DO 
 Department of Surgery, Creighton University  
 Introduction: Injury to the azygos vein is rare in blunt chest trauma 

with a small percentage of azygous vein rupture being trauma related. 
A technique used in management of azygos vein rupture is the use of 
a thoracotomy for exposure, and at times a bilateral transverse 
thoracosternotomy (clamshell thoracotomy) is necessary for adequate 
exposure in emergent situations. Clamshell thoracotomy is a quick 
method used for exposure of the thoracic cavity used in incidences of 
extreme thoracic trauma. 
Case Presentation: A 33-year-old female presenting to the 
emergency department as a trauma activation after being involved in 
a motor vehicle accident. She was found unconscious and intoxicated 
in the vehicle. On arrival to the emergency department, she was 
hemodynamically unstable and hypotensive. The patient’s primary 
survey revealed breath sounds audible on the right side only with 
palpable carotids, faint peripheral and femoral pulses. She had a GCS 
of 3, unresponsive with fixed dilated pupils. Focused assessment with 
sonography in trauma (FAST) was performed and demonstrated fluid 
in the right upper quadrant. Bilateral chest tubes were placed, and the 
patient was brought to the operating room (OR). Using a right 
thoracotomy, the bleeding source was determined to be the azygous 
vein. During exposure the patient became hypotensive and 
bradycardic, thus requiring a clamshell thoracotomy for cardiac access 
due to impending cardiac demise. After adequate exposure, the patient 
was resuscitated, and the azygous vein was ligated. The patient was 
temporarily closed, requiring two further visits to the OR for further 
hemostasis and chest closure. On hospital day 10, the patient was 
discharged home. 
Discussion: Operating room clamshell thoracotomy is a useful tool for 
the treatment of blunt cardiac trauma under the correct circumstances. 
This patient required clamshell thoracotomy for cardiac massage due 
to impending cardiac doom illustrating the importance of clamshell 
thoracotomies.   

  
83 The Effects of BMI on Outcomes of PCI Radial vs Femoral 

Approach in Patients Presenting with STEMI 

 George B Strobel, Michael Del Core, MD, Danielle B Dilsaver, MS, 
and Ryan W. Walters, PhD 

 Department of Interventional Cardiology, Creighton University School 
of Medicine, Omaha, NE 

 Background: The current treatment for ST-elevation myocardial 
infarction (STEMI) is rapid reperfusion of the infarct related artery via 
percutaneous coronary intervention (PCI). Studies demonstrate that 
body mass index (BMI) has an inverse effect on complications of PCI. 
The suggested reason for this “obesity paradox” is increased bleeding 
at the femoral or radial access site. A femoral approach has decreased 
tortuosity in the catheters used and is considered technically easier, 



whereas the radial approach is more technically challenging but 
associated with less bleeding. This retrospective analysis evaluated 
whether there was a difference in complications between femoral 
and radial approaches in patients with different BMIs.  
Methods: Patients experiencing STEMI at CUMC-Bergan Mercy 
were abstracted from the local National Cardiovascular Data 
Registry (NCDR) from January 2012 to December 2021. The 
primary outcome was composite complication consisting of PCI 
perforation or significant dissection, myocardial infarction, cardiogenic 
shock, heart failure, stroke, vascular complications, or bleeding. A log-
binomial model was estimated to assess between-approach 
differences in complication risk and whether risk differences differed 
across BMI. 
Results: A total of 2,015 patients met inclusion criteria (50.9% femoral, 
49.1% radial). The overall complication rate was 13.6%, which was 
41% higher for femoral compared to radial (RR: 1.41, 95% CI: 1.12-
1.76, p = .003). Notably, the difference in risk of complication between 
femoral and radial was non-statistically significant across BMI 
(interaction p = .323).  
Conclusion: In patients presenting with a STEMI, the use of a radial 
approach is associated with a lower risk of complications compared to 
the femoral approach irrespective of BMI. A subsequent prospective 
study is needed to confirm the statistically significant difference in risk 
of complications between femoral and radial across BMI. 

  
84 Modulations in Cutaneous Gene Expression Following 

Nicotinamide Mononucleotide Supplementation 
 Michelle S Swedek, Brian J. North, and Niti Kumari 
 Department of Biomedical Sciences, Creighton University School of 

Medicine 
 Background: Nicotinamide adenine dinucleotide (NAD+), a key 

metabolic regulator, declines with age. Supplementing nicotinamide 
mononucleotide (NMN), a NAD+ precursor, restores NAD+ levels and 
improves age-related pathophysiological changes in mouse models. 
However, the molecular changes by which NMN exerts anti-aging 
effects are poorly described. We aim to assess the effects of long-term 
NMN supplementation on mouse skin aging.  
Methods: Nineteen-week-old SKH-1 mice were given water (n=6) or 
NMN (n=6) in the drinking water at 300 mg/kg/day for 37 weeks. Skin 
tissues were processed for mRNA sequencing. A comparison of gene 
expression was done between NMN and vehicle using Gene Set 
Enrichment Analysis and Enrichr.  
Results: We found upregulation of various keratin molecules in NMN-
group, responsible for maintaining structural integrity of skin epithelial 
cells. Senescence resistance factor (eukaryotic initiation factor 
EIF4G1), dermal matrix integrity factors (agrin, AGRN; matrix-
metalloproteinase-2, MMP2), and chaperones protecting against 
protein misfolding (heat shock protein, HSPA1B; calnexin, CANX) 
were also elevated. Increased expression of ubiquitin and lysosome-
associated proteins were seen in NMN, suggesting enhanced ability to 
clear damaged proteins and cellular components. Additionally, we 



found alterations in tumor suppressor and oncogenic signatures, such 
as tumor suppressors including myosin-1c (MYO1C) and cyclin-
dependent kinase inhibitor-1 (CDKN1A). The oncogene Ras homolog 
family member-A (RHOA) was expressed at higher levels in NMN. 
Conclusions: NMN supplementation promotes genes associated with 
epithelial cell structure and integrity, enhanced proteasomal and 
lysosomal capacity, longevity, and apoptosis resistance. We also 
noted upregulation of proteins involved in tumorigenesis. However, 
validation of these changes at the protein level is required. While NMN 
may provide resistance to skin aging, greater study is warranted to 
investigate whether supplementation may have adverse effects such 
as promoting tumorigenesis.  

  
85 Expression of the Cellular Prion Protein by Mast Cells in 

the Human Carotid Body 
 Gregory D. Sweetland, Connor Eggleston, Jason C. Bartz, 

Candace K. Mathiason, and Anthony E. Kincaid 
 Department of Pharmacy Sciences, School of Pharmacy and Health 

Professions, Creighton University 
 Prion diseases are fatal neurologic disorders that can be transmitted 

by blood transfusion. The route for neuroinvasion following exposure 
to infected blood is not known. Carotid bodies (CBs) are specialized 
chemosensitive structures that detect the concentration of blood 
gasses and provide feedback for the neural control of respiration. 
Sensory cells of the CB are highly perfused and densely innervated by 
nerves that are synaptically connected to the brainstem and thoracic 
spinal cord, known to be areas of early prion deposition following oral 
infection. Given their direct exposure to blood and neural connections 
to central nervous system (CNS) areas involved in prion 
neuroinvasion, we sought to determine if there were cells in the human 
CB that express the cellular prion protein (PrPC), a characteristic that 
would support CBs serving as a route for prion neuroinvasion. We 
collected CBs from cadaver donor bodies and determined that mast 
cells located in the carotid bodies express PrPC and that these cells 
are in close proximity to blood vessels, nerves, and nerve terminals 
that are synaptically connected to the brainstem and spinal cord. 

  
86 Ovarian Sarcomatoid Carcinoma Presenting with 

Hyperleukocytosis: Case Report 
 Clayton Watts, Morgan Sainsbury, Daniela Hinchman-

Dominguez, and Lesley Conrad, MD 
 Creighton University School of Medicine 
 Background: Sarcomatoid Carcinoma is an aggressive, rare 

malignancy. Infrequently, mural nodules of sarcomatoid carcinoma 
have been documented, but only in the presence of other primary 
ovarian malignancies. While solid tumors have been known to cause 
predictable elevations in white blood cell count (WBC), paraneoplastic 
leukemoid reaction (PRL) is a rare syndrome of extreme WBC 
elevation, generally >50k/ul, in the absence of hematologic 
malignancy. 



Case Presentation: A 57-year-old female who presented with vague 
gastrointestinal symptoms was subsequently found to have WBC of 
56.4 k/ul, work-up for hematologic malignancy was negative. 
Diagnosis of sarcomatoid carcinoma was made from CT imaging 
demonstrated large abdominal mass, biopsy confirmed diagnosis of 
sarcomatoid carcinoma clinically favored to be of ovarian origin. 
Treatment consisted of surgical resection of the large (32 x 30 x 17cm) 
mass, left salpingo-oophorectomy and small bowel resection. Patients 
WBC fell from 175k/ul on the morning of surgery, to 17.3k/ul just days 
after tumor resection.  
Conclusion: We report a rare case, a sarcomatoid carcinoma of 
probable ovarian origin presenting with extreme leukocytosis and 
characteristic behavior of PRL. Sarcomatoid carcinoma and PRL have 
both individually been associated with poor prognosis. Accurate 
diagnosis is essential to ensure minimal delay in initiating treatment. 

  
87 Bariatric Surgery in Patients with Irritable Bowel 

Syndrome: An Analysis of the Nationwide Readmission 
Database 

 Noah Wilson, Danielle Dilsaver, Ryan Walters, and Kalyana 
Nandipati 

 Department of Surgery, Creighton University 
 Bariatric surgery has been reported to produce durable weight loss, 

with sleeve gastrectomy being the most common procedure. Although 
obesity is a common comorbidity of inflammatory bowel disease (IBD), 
the impact of IBD on short-term outcomes of bariatric surgery has not 
been widely reported. This study assessed whether IBD was 
associated with adverse post-SG outcomes. We identified SG using 
the 2010-2019 Nationwide Readmissions Database (NRD) and 
stratified by diagnosis of IBD. The SG cohort was propensity matched 
based on age, biological sex, body mass index, comorbidity burden, 
and discharge month. Primary outcomes included in-hospital mortality, 
post-operative complications (composite of nausea, bowel obstruction, 
gallstones, incisional hernia, blood-loss anemia, ulceration, organ, 
hemorrhage, and infection), and all-cause 90-day readmission. 
Secondary outcomes included length of stay (LOS) and total hospital 
cost. A total of 1,838 hospitalizations were matched (Table 1). The 
odds of complication were 67% higher for hospitalizations in which the 
patient had IBD (12.7% vs. 8.0%; 95% CI: 25% to 122% higher, p < 
.001; Table 1). The most common complications included nausea 
(4.9% vs. 2.5%, p = .002) and gallstones (2.2% vs. 1.1%, p = .069). 
No statistically significant difference was observed for all-cause 90-day 
readmissions or LOS; hospital cost was 5% higher for hospitalizations 
in which the patient had IBD (Table 1). IBD patients undergoing SG 
experienced significantly higher post-operative complication rates; 
however, IBD may not be a significant determinant of hospital 
readmission. The long-term safety of SG for patients with IBD remains 
an open question. 
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1 The Positional Effects of Foot and Ankle Musculature 

on Muscle Stiffness using Shear Wave Elastography 

 Jesus Arellano, Olivia Wulbert, Amber Schwarting, and Abbis 
Jaffri 

 Department of Physical Therapy, Creighton University School of 
Pharmacy and Health Professions 

 

Purpose: Research regarding stiffness changes in foot muscles 
between weight-bearing (WB) and non-weight bearing (NWB) is 
limited. Therefore, the purpose of this study is to assess stiffness 
changes of tibialis anterior (TA), tibialis posterior (TP), peroneal 
(PER), and abductor hallucis (AH) muscles between NWB and WB. 
Subjects:  Sixty (age: 23.06 ± 3.16 yrs., mass: 74.67 ± 19.72 kg, 
height: 169.50 ± 8.69 cm,) individuals (33 females and 16 males), 
participated in this study.   
Methods: Using an ultrasound with a 10L4 linear array transducer, 
SWE measures were taken of tibialis posterior (TP), tibialis anterior 
(TA), peroneal (PER), and abductor hallucis (AH). In both NWB and 
WB positions, the probe was placed at 20%, 30%, and 50% of the 
shank length for TA, TP, and PER, respectively. For AH, the probe 
was placed 2 cm distal to the medial malleolus. The SWE mean 
velocity (m/s) value for each muscle was recorded. An independent 
sample t-test was used to analyze the differences between the SWE 
measures in NWB and WB.    
Results: SWE for TP in WB (3.30 ± 0.95m/s) was higher 
(p=0.00006) than in NWB (2.45 ± 0.53m/s). SWE for AH in WB (4.10 
± 1.11m/s) was higher (p=0.00003) than in NWB (2.92 ± 0.56m/s). 
For TA (p=0.59) and PER (p=0.33), no significant differences were 
found between NWB (PER= 3.05 ± 0.63 m/s; TA=2.26 ± 0.36 m/s) 
and WB (PER= 3.29 ± 0.92 m/s; TA= 2.21 ± 0.37 m/s).    
Conclusions:  TP and AH increase in stiffness between NWB and 
WB. WB did not cause a significant change in stiffness of the TA or 
PER muscles.  

  

2 Self-administration of Remifentanil, Ketamine, or 
Remifentanil/Ketamine Mixtures in Rats 

Group 
Eldaah Asfaw, John Rogers, Rachel Burrichter, Matthew Meyer, 
Rachel Heueisen, Mary Dors, Carossa Besonen, Yashmita 
Malhotra, and Vanessa Minervini 

 Department of Psychological Science, Creighton University 

 

Mu opioids are the “gold standard” for treating moderate to severe 
pain despite the adverse effects of these drugs, and safer options 
for pain management are needed. One such option for avoiding 
adverse effects might be opioid mixtures such that smaller doses of 
each constituent are needed for antinociception compared with 



either drug alone. Our laboratory showed that morphine in mixtures 
with the NMDA receptor antagonist ketamine has additive 
antinociceptive effects. It is important to determine whether 
ketamine might enhance abuse-related effects of opioids. This study 
compared the effects of the mu agonist remifentanil (0.001-0.01 
mg/kg/infusion) and ketamine (0.1-0.32 mg/kg/infusion), alone and 
in mixtures to test the hypothesis that remifentanil/ketamine 
mixtures are less reinforcing compared with remifentanil alone. Rats 
(n=16) chose (100 trials/session) between a pellet alone and a pellet 
+ an intravenous infusion. When choosing between a pellet and a 
pellet + saline, rats responded approximately equally on both levers. 
When choosing between a pellet and a pellet + remifentanil, rats 
responded predominantly for the pellet + remifentanil; conversely, 
when choosing between a pellet and a pellet + ketamine, rats 
responded predominantly for the pellet alone. Both doses of 
ketamine attenuated the reinforcing effects of the largest dose of 
remifentanil. That is, the effects of a mixture containing 0.01 
mg/kg/infusion remifentanil and 0.1 or 0.32 mg/kg/infusion ketamine 
were different from the effects of the constituent doses but not 
saline. Reinforcing doses of remifentanil combined with ketamine 
can yield mixtures that are neither reinforcing nor punishing, offering 
“proof-of-principle” for using drug mixtures to avoid adverse effects 
of opioid agonists. Support: Center for Undergraduate Research 
and Scholarship as well as the Department of Psychological Science 
at Creighton University. 

  

3 Syntheses and Crystal Structures of New Metal 
Complexes Utilizing a Periodic Acid Flux 

 Wyatt W. Baude and Eric M. Villa 

 Department of Chemistry and Biochemistry, Creighton University 
Omaha NE 

 

Periodic acid (H5IO6) is a relatively strong oxidizing agent with a low 
melting point.  As such, it can be difficult to maintain as periodate at 
elevated temperatures yet provides a fantastic route to new 
crystalline materials as a flux medium.  These types of in-situ 
reduction reactions have the ability to yield iodate-based 
compounds with potentially new and interesting structure types; 
many metal iodate compounds have been extensively explored for 
their unique properties, primarily second harmonic generation. 
Herein, we discuss the syntheses and single-crystal structural 
characterizations of new metal iodates formed via periodic acid flux 
reactions.  

  
  



4 Let's Get Physical: Sex Education Debates in 1980s 
Omaha 

 John Bell 
 Department of History, Creighton University 

 

In 1985 and 1986, there was a visceral moral panic in the United 
States due to AIDs and the teen pregnancy epidemic. This 
manifested itself in the Omaha Public Schools, or OPS, sex 
education curriculum revamp and how people reacted to it. I 
analyzed why AIDs and teen pregnancy were never mentioned 
during the debates, as well as how various groups perceived 
themselves and others in relation to sex education. 

  

5 Soul Doctors: The Role of Hospital Chaplains in 
Restoring Faith 

 
Allison Benjamin, Naima Hassam, Nermine Abdelwahab, 
Asma Adam, Alma Habib, Laura Heinemann, and Nasreen 
Quadri 

 Department of Cultural and Social Studies, Creighton University 

 

Background: A 2021 study of 1000 US participants found that 70% 
of participants were interested in religious or spiritual care in the 
context of healthcare. However, only 15% of participants 
encountered healthcare chaplains, and importantly, those unaware 
of chaplains were more likely to be younger ages and non-white 
race/ethnicity. Currently, over 95% of chaplains come from Christian 
backgrounds, and there are only 12 certified Muslim interfaith 
hospital chaplains throughout the U.S. and Canada. This study 
aimed to qualitatively explore the impact of a specific chaplaincy 
program on increasing inclusivity in the hospital.  
Methods: During the COVID-19 pandemic, one hospital in 
Minnesota actively addressed the representation gap by inviting 
chaplain students from the Somali Muslim community to their 
Association for Clinical Pastoral Education (ACPE) residency 
training program. The opportunity to offer Clinical Pastoral 
Education to high-potential candidates fulfilled commitments to 
diversity and inclusion. We performed qualitative interviews of 
chaplaincy residents, chaplaincy educators, and community-based 
organization leadership regarding the experience of integrating non-
dominant perspectives into their formal residency training.  
Results: Qualitative interviews revealed themes of representation 
as instrumental to inclusion, to increasing awareness among 
hospitalized patients, and to the integration of community expertise 
into the chaplaincy workforce. Participants reported that the program 
positively impacted them; they were motivated to join chaplaincy; 
their experience helped expand perspectives; they faced changes 
and challenges; they were part of solutions and goals; 
representation was a value for them; and community was positively 
impacted. 
Conclusion: This micromodel of building on the talents from 
communities to provide culturally inclusive spaces in healthcare can 



be further expanded to other refugee groups based on cultural and 
religious demographics of local communities. Future directions 
would include qualitative analysis of patients' experiences with a 
diverse chaplaincy workforce delivering spiritual care services.  

  

6 The Evaluation of Lysergic Acid Diethylamide and 
Concurrent Psychotherapy 

 Zoe Bruno and Melani Kelly 
 Department of Exercise Science & Pre-Health Professions, 

Creighton University 

 

Lysergic acid diethylamide (LSD) is a hallucinogenic drug many 
people associate with recreational use to achieve feelings of bliss, 
synesthesia, and mystical experiences. Although stigma around 
LSD due to irresponsible recreational use dominates, 
hallucinogenics have been proposed to have beneficial therapeutic 
effects when used in controlled psychotherapy settings for mental 
health diagnoses (e.g., anxiety, depression). LSD acts on the 
serotonin receptor 5-HT2A in the brain. The purpose of this literature 
review is to gain a better understanding of the potential therapeutic 
role LSD may play in mental health disorder treatment. Databases 
(e.g., PubMed, EBSCO Host) were used to find studies investigating 
LSD use in patients with the following mental health disorders: 
anxiety, depression, and recent life-threatening illness diagnosis 
(e.g., cancer). Key words included “LSD and anxiety”, “LSD and 
depression”, “LSD and psychotherapy”. Twelve studies were 
reviewed. Ten met inclusion criteria, which included: human 
subjects and physician diagnosed mental health disorder. 
Mechanistically, LSD activated 5-HT2A receptors concentrated in 
areas of the brain involved in perception, emotional processing, and 
self-awareness; and LSD had a major effect on these brain regions. 
Individuals with clinical anxiety and depression, along with feelings 
of existential dread, reported relief after LSD administration. The 
‘trips’ experienced were described as enlightening and/or spiritual, 
often leaving subjects feeling more at peace with their personal lived 
experiences. Overall, results suggest long-term antidepressant and 
anxiolytic effects using LSD for psychotherapeutic purposes. When 
administered in conjunction with psychotherapy, LSD could be 
beneficial for bettering the quality of life for those struggling with 
mental health disorders. The LSD receptor mechanism of action 
throughout specific brain regions will be discussed further in patients 
undergoing concurrent psychotherapy to elucidate the proposed 
therapeutic mechanisms. However, due to global stigma around 
hallucinogenics, more experiments on safety, dosing, and potential 
therapeutic benefits need to be conducted.  

  
  



7 Modulation of IRF-7 Transcription Mediated by Novel 
Long Non-coding RNA 

 Sophie Ciechanowski, Olivia Burleigh, Nicholas Mathy, Kristen 
Drescher, and Annemarie Shibata 

 Department of Biology, Creighton University College of Arts and 
Sciences 

 

Neurodegenerative pathologies in can be instigated by systematic 
immune responses triggered by viral infection. When activated by 
viral pathogens, microglia participate in clearance and promote both 
neurorecovery and neurotoxicity. Due to the role of microglia in CNS 
immunity, increased understanding of the regulatory factors 
influencing microglial antiviral responses is important for 
determining whether these factors are potential targets for 
neurodegeneration. Long noncoding RNAs (lncRNAs) are 
transcripts that lack coding potential and perform regulatory 
activities through interactions with RNA-binding proteins, such as 
transcription factors. As our previous work shows that lncRNAs can 
regulate microglial antibacterial responses, and we hypothesize that 
lncRNAs are also essential in regulating antiviral immunity. We used 
in vivo mouse model systems to show that infection with Theiler’s 
murine encephalomyelitis virus (TMEV) upregulated expression of 
the lncRNA Nostrill in chronically demyelinated brain (3.87±0.76 
fold) and identified upregulation of Nostrill in vitro with infected 
microglial cell lines (2.75±0.14 fold), as compared to controls (n=3, 
±=SEM, p<0.05). Upregulation of Nostrill in response to TMEV is 
dependent upon NFκB signaling, since NFκB inhibitors block 
upregulation of Nostrill post-infection. TMEV-mediated NFκB 
signaling significantly upregulates gene transcription of interferon 
response factor 7 (IRF7) ~22fold in primary microglia and ~14fold in 
microglial cell lines, as compared to unstimulated controls (n=3, 
p<0.05). Silencing of Nostrill using siRNA constructs blocks 
upregulation of IRF7 following infection of microglial cell lines with 
TMEV. Overexpression of Nostrill significantly increases IRF7 gene 
transcription without (~2fold) or with (~8fold) TMEV infection, as 
compared to controls (n=3, p<0.05). Following TMEV infection in 
microglial cell lines, qRT-PCR analysis showed an increase in 
infection burden with silencing of Nostrill (2.72±0.32fold), and a 
reduced viral burden with the over expression of Nostrill 
(0.35±0.09fold), as compared to control (n=3, ±=SEM, 
p<0.05).These data suggest that Nostrill expression is mediated by 
NFκB signaling and plays a necessary role in the microglial antiviral 
immune response through mediating IRF7 expression.  

  
  



8 
An Investigation of the Structural and Dynamics 
Changes Between Two Key Proteins Involved in Gene 
Silencing 

 Molly Dolan, Jeffery Lovelace, Gloria Borgstahl, and Lynne 
Dieckman 

 Department of Chemistry and Biochemistry, Creighton University 

 

Following replication, DNA is packaged into structures called 
nucleosomes, which contain DNA and histone proteins. The process 
of DNA condensation is called replication-coupled nucleosome 
assembly. There are two key proteins responsible for this process: 
proliferating cellular nuclear antigen (PCNA) and chromatin 
assembly factor-1 (CAF-1). PCNA, the sliding clamp protein, 
encircles the DNA and recruits CAF-1 to the replication fork. CAF-1 
binds histone proteins and deposits them on the DNA to initiate 
nucleosome formation. The interaction between PCNA and CAF-1 
is critical for maintaining proper gene silencing; however, the binding 
mechanism between these two proteins is unknown. The goal of 
these studies is to determine the structure of the complex formed 
between PCNA and CAF-1. We carried out small angle X-ray 
scattering (SAXS) experiments with peptides of CAF-1 bound to 
PCNA. We have obtained SAXS data of several PCNA-CAF-1 
complexes, which suggest the dynamics of PCNA are reduced upon 
binding of CAF-1. We are working on comparing the SAXS data to 
theoretical molecular simulations to determine the structure of the 
PCNA-CAF-1 complex. Once these studies are complete, we will 
have a greater understanding of how the PCNA-CAF-1 interaction 
functions to maintain proper gene silencing. 

  

9 
The Effect of Competition Volume on Jump 
Performance Measures in Starter vs Non-starters in 
Female Division 1 Volleyball Athletes  

 Marcos Gonzalez, Kiana Schmitt, Jaela Zimmerman, Matthew 
Lemay, Jacob Siedlik, and Mitchel Magrini 

 Department of Exercise Science, Creighton University, Omaha NE 

 

Purpose: The purpose of the study was to examine the influence of 
fatigue in starters vs. non-starters over the course of a volleyball 
season on modified reactive strength index, jump height, relative 
peak power, and vertical velocity at takeoff.  
Methods: Fourteen NCAA Division 1 volleyball athletes (Starters: 
n= 7 vs Non-Starters: n = 7) volunteered to complete 14 testing 
sessions over the course of the season (4 months). The athletes 
completed 3 maximal countermovement jumps (CMJ) on a set of 
bilateral force plates within 2-3 days post completion of the weekend 
series. All jumps occurred at the same time of day before the 
strength and conditioning sessions. Athletes were instructed to jump 
as high as possible and get off the ground as quickly as possible 
while using their arms. Athletes were given 10 seconds of rest 
between jumps. The average of the three maximal CMJs were 
collected. From these jumps, jump height (JH; in), relative peak 



power (RPP; W/kg), Vertical Velocity at takeoff (VVT; s), modified-
reactive strength index (m-RSI) were calculated. The athlete’s JH 
was calculated using flight time and converted to inches. Relative 
peak power was calculated as the power the athlete produced 
during the jump normalized to the athlete’s body weight (kgs). VVT 
was calculated as the highest velocity achieved once the athlete’s 
feet left the force plate. The m-RSI was determined as the ratio 
between jump height (cm) and time to takeoff (s). Bayesian 
generalized linear models with Markov Chain Monte Carlo (MCMC) 
estimation were used for data analysis using the MCMCglmm 
package in R version 4.2.2. Reported parameter estimates include 
the posterior mean and the 95% credible intervals (CI). Parameter 
estimates were interpreted as statistically significant if the 95% 
credible intervals did not include zero and pMCMC values calculated 
in MCMCglmm were less than 0.05. 
Results: There were no significant interactions or main effects for 
RSI or VVT. For jump height and relative peak power, no significant 
interaction effects were observed when looking at starting status 
across sessions. However, a main effect for session in jump height 
(b = -.23 [95% CI: -.31, -.16], p < .001) and relative peak power (b = 
-.74 [95% CI: -1.27, -.23], p = .004). 
Conclusion: The main effects for testing session suggests a small 
decline in jump height and relative peak power over the course of 
the season. These data suggest that playing status did not influence 
fatigue over the course of the season. Jump volume throughout the 
season may play an important role in performance. 
PracticalAapplications: Practitioners and Strength and 
Conditioning professionals can use these data to optimize 
resistance exercise or practice intensity to maintain performance 
across a competitive volleyball season. 

  
10 Paid Sick Leave Preemption Among the U.S. States 
 Sophie Green 
 Department of Political Science, and International Relations, 

Creighton University 

 

This study considers factors that influence paid sick leave 
preemption legislation in the “new age of preemption.” Explanatory 
factors include legislative professionalism, Republican trifecta, 
single party trifecta, political culture, and urbanization. This paper’s 
preliminary findings demonstrated the presence of single party 
trifecta in state government, traditionalistic political culture, and low 
urbanization increases likelihood of paid sick leave preemption 
legislation. 

  
  



11 Simulating the Effects of Mass Accretion Rate 
Perturbations on Quasar Variability   

 Thomas Hare and Jack Gabel, PhD. 
 Department of Physics, Creighton University  

 

Quasars are super luminous objects located in the centers of 
galaxies. The energy they release is powered by the accretion disks 
of supermassive black holes. The luminosity of quasar accretion 
disks is variable, and this observed variability can give researchers 
insight into the structure of quasar accretion disks. This project uses 
computer simulations to model the effect that black hole mass and 
perturbations in the mass accretion rate have on the emissions 
observed in quasars. In these simulations, the mass accretion rate 
is modeled as a stochastic process that follows a Damped Random 
Walk. The simulations track random perturbations at local regions in 
the disk as they propagate towards the center. The accretion rate is 
used to simulate wavelength dependent variability to predict real 
observations from data. The project uses computer software to 
analyze data from the SDSS to make comparisons to the 
simulations. These comparisons will provide a means to evaluate 
accretion disk models and will lead to the development of a more 
sophisticated understanding of quasars. The upcoming Vera Rubin 
Observatory, or LSST, will provide a large set of AGN observations 
over a period of 10 years. The LSST will significantly further the 
study of quasar accretion disks by providing a large data set that can 
be used to test simulation predictions, such as those in this 
project.     

  

12 
TREM-1 is Upregulated on Cochlear Macrophages and 
Its Inhibition Promotes Recovery of Hearing Thresholds 
Following Acoustic Trauma 

 Miranda Hauke, Vijayprakash Manickam, Lyudmila Batalkina, 
Gopal P. Jadhav, and Tejbeer Kaur 

 
Departments of Biomedical Sciences, Pharmacology and 
Neuroscience, Creighton University, School of Medicine, and 
College of Arts and Sciences, Omaha, Nebraska 

 

Background: Triggering receptor expressed on myeloid cells-1 
(TREM-1) is a receptor for the immunoglobulin superfamily, that 
activates neutrophils and monocytes/macrophages by signaling 
through the adapter protein DAP12. TREM-1 amplify inflammatory 
response and play a critical role in sepsis, cancer, and 
neurodegenerative diseases. Blockade of TREM-1 by LR12 peptide 
has neuroprotective effects. Sensorineural hearing loss is an 
inflammatory and neurodegenerative disease but the role of TREM-
1 in the pathophysiology of hearing loss and cochlear 
neurodegeneration is unknown. Due to the short-half-life of LR12 
peptide, we have developed small chemical inhibitors of TREM-1, 
GJ073 and GJ004. We seek to examine TREM-1 expression and its 



role in the cochlea after acoustic trauma.  
Methods: B6N(Cg)-Cdh23tm2.1Kjn/Kjn mice (both sexes, 6-8 week 
of age) were exposed for 2 hours to a noise level of 106 dB SPL at 
8-16 kHz octave band. Auditory brainstem responses (ABRs) and 
distortion product of otoacoustic emission (DPOAEs) were 
measured prior to, at 1 day and 15 days after acoustic trauma. 
Following functional measurement at 1 day after acoustic trauma, 
mice were unilaterally trans-tympanically injected with vehicle (1.6% 
DMSO in sterile Poloxamer 407 hydrogel) or single dose of one of 
the TREM-1 inhibitors; peptide (LR12) peptide, small molecules 
(GJ073 or GJ004). Mice were euthanized at 2 months after acoustic 
trauma and excised cochleae were processed for cryosectioning 
and multilabel fluorescent immunohistochemistry to examine hair 
cells, macrophages, and spiral ganglion neurons by confocal 
microscopy. 
Results: GJ073 and GJ004 were identified as potential TREM-1 
antagonists by in-silico molecular docking into the TREM-1 receptor. 
Surface plasma resonance analysis exhibited greater TREM-1 
binding affinity of GJ004 (Kd = 5.1 uM) than LR12 (Kd = 9.2 uM) and 
GJ073 (Kd = 14.3 uM). TREM-1 is found to be upregulated on 
circulating macrophages and neutrophils that are recruited into the 
noise-damaged cochlea. Acoustic trauma led to permanent shifts in 
hearing thresholds of ~ 20-70 dB at all stimulus frequencies in the 
mice that were treated with vehicle. Transtympanic treatment with 
LR12 peptide (20 µg/5 µl) at 1 day after acoustic trauma showed ~ 
10-25 dB recovery in hearing thresholds across tested frequencies. 
Similarly, treatment with the small molecules, GJ073 (426 ng/5 µl) 
or GJ004 (389 ng/5 µl) also showed recovery in hearing thresholds 
and between the two small molecules, GJ004 showed most robust 
recovery of ~ 30-50 dB across the tested frequencies. DPOAE levels 
were reduced after acoustic trauma but did not show recovery with 
any of the TREM-1 inhibitors.  
Conclusions: TREM-1 is upregulated in the cochlea after acoustic 
trauma and its inhibition partially protects against noise-induced 
hearing loss. The difference in recovery of hearing thresholds could 
indicate differences in drug efficacy or potency in different parts of 
the cochlea.  

  
  



13 
Testing an Escape from Adaptive Conflict Model for the 
Evolution of Modern Human Salivary and Pancreatic α-
Amylase Genes 

 Amy Huang, David Harris, and Dr. Soochin Cho 
 Department of Biology, Creighton University 

 

Gene duplication facilitates evolution by providing new genetic 
material that natural selection can act upon. A multifunctional gene 
has an adaptive conflict that arises from the trade-off that occurs 
when the optimization of one function cannot occur without 
compromising the other function(s). Escape from adaptive conflict 
(EAC) is a proposed evolutionary model for certain gene duplication 
events where an adaptive conflict is resolved through gene 
duplication. The conflict is resolved because function optimization 
can occur in one copy of the gene while the other copy maintains 
the other function. Ancestral human alpha-amylase is believed to 
have had an adaptive conflict due to the different pH environments 
it operated in (acidic stomach, basic small intestine). Optimizing 
ancestral alpha-amylase for an acidic environment would have 
jeopardized its functionality in a basic environment. The gene 
duplication event that gave rise to modern human alpha-amylases 
would have resolved this adaptive conflict by enabling one copy 
(salivary) to optimize its function in an acidic environment while the 
other copy (pancreatic) could maintain an amylase that functioned 
in a basic environment. Previous studies in our lab compared 
modern alpha-amylases at low pH levels and found evidence that 
salivary alpha-amylase had greater activity than pancreatic alpha-
amylase in acidic conditions. Physiologically, this enables salivary 
alpha-amylase to survive the acidic stomach and assist in starch 
digestion beyond the oral cavity, providing an adaptive benefit to 
modern humans. The present study compares modern alpha-
amylases at higher pH levels to determine if the increased activity at 
lower pH levels came with a trade-off at higher pH levels for salivary 
alpha-amylase. Understanding how the modern proteins have 
diverged after gene duplication can provide support for an EAC 
model for human alpha-amylase, potentially adding a new empirical 
example of how gene duplication facilitates biological innovation to 
the literature.    

  

14 
Comparative Analysis of the Structural Dynamics of the 
Doppel Protein and the C-Terminus of the Cellular Prion 
Protein 

 James Janos, Joohyun Cho, Kaitlin Tsuchida, Mason Borgman, 
and Patricia Soto 

 Department of Physics, Creighton University, Omaha, NE 

 
The Doppel protein is the closest related protein on the phylogenetic 
tree to the prion protein. While the misfolding and aggregation of the 
prion protein is the hallmark of prion diseases, there is no reported 
evidence of an equivalent pathological process for the Doppel 



protein. Although the two proteins share only 25% sequence 
similarity, the folded C-terminus of the prion protein demonstrates a 
consistent topology with the Doppel protein. Despite the 
resemblance in topology, previous studies suggest that the Doppel 
protein has a higher energy barrier against misfolding than prion 
protein. However, the factors that mold the energy barrier remain 
unknown. Our goal is to decipher the role of structural dynamics and 
primary residue sequence of the native fold in shaping the misfolding 
energy barrier of each protein. Understanding the driving forces that 
stabilize similar native topologies will provide insight into subtle 
interactions that potentially trigger pathological prion protein 
misfolding. To perform a comparative analysis of the structural 
dynamics of the proteins, we used structural bioinformatics 
techniques. Our preliminary results indicate that the pattern of 
backbone local mobility of both proteins is similar: a flexible α-helix 
1, and a somewhat rigid cluster that includes the β-sheets and α-
helices 2 and 3. We also observed that the main modes of 
deformations are qualitatively similar between the two proteins. We 
will discuss the key features of the residue connectivity that 
determine the common topology despite differences in primary 
structure and propose target druggable residue interactions that 
may prevent prion protein misfolding.  

  

15 Motor Preparation at the Shoulder can be Investigated 
Using startReact 

 Brianna Johnson, Christina Thomas, Emma Baillargeon, and 
Rosalind Heckman 

 Department of Exercise Science, Creighton University 

 

The shoulder is affected by almost half of injuries occurring annually, 
but current rehabilitation lacks strong evidence to restore functional 
control. Motor preparation, though integral to control, has not been 
investigated at the shoulder. The preparation of a motor plan has 
been demonstrated at the wrist and elbow using a startling acoustic 
stimulus to trigger the involuntary release of the motor plan, termed 
startReact. Yet, it is not known how motor planning contributes to 
optimal control of the shoulder which requires the integration of 
multiple joints while maintaining stability. 
Purpose: To investigate motor preparation at the shoulder.  
Methods: Data were collected from 12 adults (19–27 years, 3 male) 
without history of shoulder injury. Subjects performed 30° shoulder 
abduction movements in response to auditory cues. The latency of 
movement onset and movement displacement were measured with 
an electrogoniometer. The requirements for shoulder control were 
varied by changing the initial posture (45 or 75° abduction). To probe 
the presence of a prepared motor plan, a potentially startling 
acoustic stimulus was delivered on <25% of movements. Muscle 
activity was recorded from the sternocleidomastoid (SCM) muscles 
as an indicator of startReact. We hypothesized that startReact 
movements would be triggered at a shorter onset latency with the 
same displacement as voluntarily initiated movements. One subject 



was excluded from analysis as a non-startler. Statistical significance 
was tested with linear mixed-effects models.  
Results: The probability of startReact was 0.60 ± 0.06. For 
startReact compared to voluntary movements, onset latency was 
significantly decreased (99 ± 6 ms) and displacement was 
significantly increased (3.2 ± 0.8°) (both p<0.001). Initial posture did 
not affect movement onset (p=0.4) but did influence displacement 
(1.8 ± 0.4°, p<0.001). Group mean ± standard error reported. 
Conclusion: The early triggering of shoulder abduction movement 
using startReact demonstrates motor preparation at the shoulder. 
Future studies can use a startling acoustic stimulus to investigate 
scapulothoracic and glenohumeral contributions to typical control of 
the shoulder complex to improve the rehabilitation of shoulder 
pathology. 

  

16 Nanovesicles Containing Multiple Anti-Cancer Agents 
for Breast Cancer Treatment 

 Urmila Kafle and Alekha Dash, Ph.D. 
 Department of Pharmacy Sciences, Creighton University School of 

Pharmacy and Health Professions, Omaha, NE 

 

Breast cancer is a type of cancer that can metastasize to other 
distant organs of the body if left untreated, causing significant 
morbidity. Currently, conventional treatment approaches are used to 
treat breast cancer which contain several shortcomings, such as low 
bioavailability, short circulation time, and toxicity to normal cells. To 
overcome these shortcomings, the study aimed to develop and 
characterize nanovesicles containing doxorubicin hydrochloride and 
paclitaxel, hypothesizing that combining both drugs in a single 
nanovesicle could enhance targeting, reduce drug dosing and 
toxicity, and increase patient compliance.  
The study developed and validated an UPLC method for the 
simultaneous detection of both drugs in aqueous solutions. The 
method was validated for linearity, precision, sensitivity, and 
accuracy, with standard curves for both drugs found to be linear over 
a concentration range of 3.13 µg/ml to 50 µg/ml. The retention time 
of doxorubicin hydrochloride and paclitaxel were 1.53 minutes, and 
4.06 minutes, respectively. 
The study used the thin-film hydration method to formulate both 
blank and drug-loaded liposomes, transfersomes, and niosomes. 
The nanovesicles were tested for particle size, polydispersity index, 
zeta potential, drug loading, encapsulation efficiency, and drug 
release. The particle size for blank and drug-loaded nanovesicles 
ranged from 150nm-250nm, and PDI and zeta potential varied from 
0.14-0.20 and -0.56mV - +0.54 mV, respectively. The results 
indicated that 2.0-2.5% of doxorubicin hydrochloride and 7.0-7.5% 
of paclitaxel were successfully loaded in the formulations, with high 
encapsulation efficiency observed for both drugs. 
Drug release studies using dialysis membranes with a molecular 
weight cut-off of 10,000 showed sustained release of drugs from the 
nanovesicular drug delivery systems for up to 72 hours. Both blank 



and drug-loaded nanovesicles were physically stable for a minimum 
of five days when stored at both room temperature and 4⁰C. In 
conclusion, the study developed and characterized three 
nanovesicles containing doxorubicin hydrochloride and paclitaxel, 
demonstrating their potential as an effective drug delivery system for 
the treatment of breast cancer. 

  

17 Carpel Structure and Pollen Tube Pathway in Stuckenia 
pectinata 

Group Caleb Williams, Luke Klahs, Julie Srail, and Dr. Mackenzie 
Taylor 

 Department of Biology, Creighton University College of Arts and 
Sciences  

 

Hydrophily is a mechanism in which water currents carry pollen 
grains to stigmas. This rare reproductive strategy is only found in 18 
out of over 13,000 angiosperm genera. There have been limited 
studies characterizing the consequences of this pollination strategy 
on reproductive development, especially development between 
pollination and fertilization, otherwise known as the progamic phase. 
During this stage, pollen tubes grow through the carpel, carrying 
sperm from the stigma to the ovary via the transmitting tract. The 
pollen tube enters the ovule through the micropyle to reach the egg. 
Successful fertilization requires specific flower and pollen 
characteristics, such as a transmitting tract of a suitable length and 
pollen tubes that grow at an appropriate rate. The purpose of this 
study is to describe carpel structure and the pollen tube pathway in 
Stuckenia pectinata, a common hydrophilous species. 
Inflorescences of Stuckenia pectinata were collected at ponds in 
Omaha and Lincoln, Nebraska. One population of carpels was 
embedded in resin following the JB-4 plus protocol. Using a 
microtome, resin blocks were sectioned before being stained with 
0.1% Toluidine blue for analysis of the carpel anatomy. Another 
population of carpels was cleared in NaOH solution to remove 
pigment. The carpels were then stained with Aniline Blue to reveal 
any pollen tubes growing from the stigma toward the ovule. Data 
from this study will be compared to other water-pollinated monocots, 
providing insights into the reproductive processes and carpel 
evolution of hydrophilous plants. 

  

18 Optimizing Chitosan-TPP Nanoparticle Size for Efficient 
mRNA Delivery: The Role of TPP Concentration 

 Nikitha Kota and Alekha Dash, Ph.D. 
 Department of Pharmacy Sciences, School of Pharmacy and Health 

Professions, Creighton University, Omaha, NE 

 

Purpose: Messenger RNA (mRNA) therapeutics have emerged as 
a promising approach for the treatment of various diseases. 
However, their clinical translation is limited by their instability and 
inability to penetrate cells efficiently. The size of nanoparticles can 
significantly impact their efficacy as delivery systems for mRNA. 



Small nanoparticles can be more easily taken up by cells, resulting 
in more efficient mRNA delivery. Chitosan- Sodium tripolyphosphate 
(TPP) nanoparticles have shown potential as a delivery system for 
mRNA due to their biocompatibility, biodegradability, and ease of 
preparation. Also, Chitosan-TPP nanoparticles (CTNPs) can protect 
mRNA from enzymatic degradation and facilitate its cellular uptake. 
In the case of CTNPs, the size can be controlled by adjusting the 
concentration and pH of the chitosan-TPP solutions during 
preparation. Therefore, the present study investigates the effect of 
TPP concentration on the properties of CSNPs prepared by the 
ionotropic gelation method. 
Method: The ionotropic gelation method involves the interaction 
between positively charged amino groups on chitosan and 
negatively charged TPP ions. This interaction leads to the formation 
of stable nanoparticles with a size range of 50-500 nm, depending 
on various preparation parameters such as the molecular weight of 
chitosan, concentration of chitosan and TPP, the pH of the solution, 
and the mixing time and speed. In this study, low molecular weight 
Chitosan (50 kDa to 190 kDa) was dissolved in 4.6 mM HCl at 
different concentrations, ranging from 0.05% to 0.25%, and the pH 
was adjusted to 5 using 0.1 M NaOH. All solutions were sonicated 
for 40 minutes. TPP was also prepared as a 0.05% to 0.25% wt. 
solutions in deionized water and adjusted to the desired pH with HCl 
0.1 M. Both solutions were filtered through a 0.22 μm pore size filter. 
The complexation of chitosan and TPP was carried out at 25°C 
under magnetic agitation (750 rpm) for 30 minutes, followed by 
sonication (235W) for 40 minutes. The dispersion was left 
undisturbed for an additional 16 hours, followed by centrifugation at 
11800g for 15 minutes. The resulting nanoparticles were then 
characterized for their particle size, zeta potential, and polydispersity 
index using Zetasizer (Nanobrook 90 Plus PALS, Brookhaven). 
Results: Increasing the chitosan concentration from 0.05% to 0.1% 
(w/v) led to an increase in the size of the nanoparticles from 157 to 
195 nm while increasing the TPP concentration from 0.1% to 0.25% 
(w/v) led to a decrease in nanoparticle size from 186 to 120 nm. 
Furthermore, an increase in the chitosan concentration from 0.05% 
to 0.1% (w/v) led to an increase in the zeta potential of the resulting 
nanoparticles, and a similar result was observed when increasing 
the TPP concentration from 0.1% to 0.25% (w/v). 
Conclusion: In conclusion, the present study investigated the effect 
of TPP concentration on the properties of Chitosan-TPP 
nanoparticles (CTNPs) prepared by the ionotropic gelation method. 
The results indicated that increasing the chitosan concentration led 
to an increase in nanoparticle size, which could be due to the 
increased amount of polymer chains available for crosslinking with 
TPP, leading to the formation of larger nanoparticles. Whereas 
increasing the TPP concentration decreased the size due to 
increased cross-linking with chitosan, resulting in more compact and 
smaller nanoparticles. The zeta potential of the nanoparticles was 
observed to increase with increased concentrations of chitosan and 
TPP due to a greater number of positively charged amino groups 
available for interaction with negatively charged TPP ions, resulting 



in an increase in zeta potential. These findings suggest that by 
adjusting the chitosan and TPP concentrations during CTNP 
preparation, the size and zeta potential of the nanoparticles can be 
tailored to optimize mRNA delivery efficiency. Overall, CTNPs can 
be considered a promising mRNA delivery system due to their 
biocompatibility, biodegradability, and ease of preparation. 

  

19 Magis Clinic: A Student-led Experience in Living out the 
Mission of Creighton University 

Group Angel Lamoreux, Megan Sotebeer, and Angel Bauer 
 Creighton University School of Pharmacy and Health Professions 

 

Background/objectives: The Magis Clinic is a student-run, free 
clinic, open to all people. It strives to serve the homeless and 
underserved populations in the Omaha community being located at 
the Sienna Francis homeless shelter. Magis Clinic offers three types 
of clinics including psychiatry, acute care, and women’s health 
clinics. The clinic offers an interdisciplinary experience for medical, 
physician assistant, and pharmacy students to work together as a 
team to provide quality and compassionate healthcare. As the clinic 
is student-led, it also forms healthcare students to be agents of 
change. The clinic is supervised by a physician and pharmacist 
enriching the educational experience. The Magis Clinic applies the 
mission of Creighton University to a healthcare setting. As a Catholic 
and Jesuit University, Creighton aims to teach the importance of 
service and the inalienable worth of every individual. Inspired by the 
Jesuit values, we are dedicated to caring for the whole person and 
providing resources for patients to utilize to make healthcare more 
accessible.  Therefore, the Magis Clinic strives to provide the 
standard of care to men and women of all ages and backgrounds as 
well as foster a commitment to lifelong service for the students 
involved. 
Methods: The pharmacy utilizes the Athenahealth® electronic 
medical record to receive electronic prescriptions from prescribers 
in the clinic. If the prescription is not on the formulary for the in-house 
pharmacy, the physician has the ability to send the prescription to 
OneWorld Health in Omaha to fill the prescription for the patient. 
Once a prescription is received, the pharmacy uses the Ahlers and 
Associates Integrated Systems to enter prescriptions and create 
auxiliary labels for the prescription. After the prescription is 
dispensed and verified by the registered pharmacist on duty, the 
student pharmacists utilize the counseling skills learned in the 
classroom to inform patients on how to take the medication and 
common adverse effects. The data collected includes the number of 
pharmacy student volunteers at each clinic and the number of 
prescriptions filled at the Magis Clinic in a one-year time period. 
Reflections were gathered from the participating student volunteers 
to display the importance of the Magis Clinic as a learning 
experience. 
Results: Pharmacy students have been able to participate in this 
interdisciplinary educational experience which has allowed for a 



unique learning opportunity serving the underserved Omaha 
community. There were 202 pharmacy volunteers from August of 
2021 to August of 2022. In this time frame, there were 101 clinics. 
Additionally, there was an average of 5 prescriptions filled each time 
with 505 prescriptions filled at the Magis Clinic in this one-year time 
period. The impact filling these prescriptions has had on pharmacy 
students has collectively been described as rewarding and fulfilling. 
One anonymous student described the experience saying “it is 
indescribable seeing the joy on patient’s faces at clinics. It reminds 
me why I chose pharmacy.”  
Implications/Conclusions: Student pharmacists have had the 
opportunity to provide pharmacy services to the underserved 
Omaha population. This opportunity empowers students to practice 
the knowledge and skills learned in the classroom and apply them 
to a real-world scenario by providing direct patient care. This role is 
critical in helping the entire healthcare team recognize the 
importance of having a pharmacist onboard. Additionally, student 
pharmacists are able to recognize the benefits of providing care for 
the whole person rather than basing care solely off of clinical lab 
values and findings.  

  

20 
Status and Stressors: Duration of Developmental 
Stress Episodes in Three Ancient Maya Social Groups 
from Western Belize. 

 Sydney Langlois and Erin C. Blankenship-Sefczek 
 Department of Cultural and Social Studies, Creighton University 

 

Socioeconomic status influences access to resources and 
consequently overall health. Often, lower socioeconomic groups 
exhibit higher instances of illness compared to higher status 
individuals. One of the ways these differences can be addressed is 
through an assessment of childhood stress markers on dentition, 
such as linear enamel hypoplasia. Using counts of dental 
microstructures (perikymata) on the outside of the tooth, this study 
looks at differences in stress presence and duration between high, 
middle and low status groups in the ancient Maya communities of 
Buenavista del Cayo and Cahal Pech. Teeth were molded and cast. 
High-resolution images were taken using a dissection scope at 10x 
magnification. Perikymata were counted for each tooth. Results 
show that, despite differences in resource access, duration of stress 
episodes were similar between the high and low status groups at 
this site.  

  
21 Politics and Economics of Environmental Performance 
 Victor Laudano 
 Department of Political Science and International Relations, 

Creighton University 

 This study considers factors that influence environmental 
performance for countries from 2010 to 2020. Environmental 



performance is measured by the Environmental Performance Index 
overall score and refers to a nation’s comprehensive ability to meet 
sustainability benchmarks. Explanatory factors include level of 
democracy, prevalence of armed conflict, technological capabilities, 
and unemployment. The study’s findings suggest that level of 
democracy (measured by the Freedomhouse Index) and 
unemployment, as well as a nation’s wealth (GDP per Capita) and 
human development (Human Development Index), may influence 
environmental performance over time. This study implores fixed and 
random effects time series regressions of Generalized Least Square 
estimates to measure the relationships of the explanatory variables 
and environmental performance. Analysis of the findings indicate 
that unemployment has a negative relationship with environmental 
performance as hypothesized. Alternative models indicate that level 
of democracy, national wealth, and human development may also 
have a positive influence on environmental performance. 

  

22 Analysis of Microplastics in Omaha Stream Through 
Simulium Tribulatum Stomach Contents 

 Maisie Laughlin, Dr. Charles Brockhouse, Dr. Eric Haas, and Dr. 
Joel Destino 

 Department of Biology, Creighton University 

 

Microplastics have been identified as a growing concern throughout 
the world, due to their ability to persist for an extended period of time 
and bind and concentrate toxins from the water column. 
Furthermore, the increasing use of plastics indicate that these 
microplastics are likely widespread throughout the environment. 
Consequently, this study investigates the presence of microplastics 
of a local Omaha stream through analyzing the stomach contents of 
black flies. Belonging to the Simuliidae family, black flies are filter 
feeders, meaning that their guts may reveal the presence of both 
biological and inorganic substances in a particular environment 
(Adler & McCreadie, 2019).  To conduct this experiment, we 
collected black fly species Simulium tribulatum from stream in south 
Omaha during the larvae portion of their life cycle. After dissecting 
out their stomach contents, dissolving all organic substances, and 
performing a series of tests, we were able to evaluate the 
microplastic contents of their guts. We first performed IR 
spectroscopy to detect the presence of inorganic elements, then 
conducted a fluorescent microscopy experiment in order to visualize 
these microplastics, through utilizing the ability of Nile Red dye to 
bind to the undissolved inorganic compounds. Lastly, we collected 
Raman data, which was able to target specific compounds to 
provide information about the chemical structure and molecular 
interactions. Through these experiments, we were able to detect and 
visualize the presence of inorganic microplastic compounds, which 
provides foundation for potential further research plans to compare 
local Omaha data to experimental data from worldwide locations, 
specifically including streams in the Galapagos and Australia.  

  



23 
Fluorescence-Enhanced Cell Morphometry for 
Advancing Radioimmunotherapy with Ipilimumab 
Against Glioblastoma  

Group 
Michael Long, Dylan Bui, Melanie Schwengler, Allie Benoit, 
Erika Jank, Jayce Hughes, Kacey Nishida, and Dr. Andrew 
Ekpenyong 

 Department of Physics, Creighton University 

 

Glioblastoma is the most common intracranial brain tumor and is 
considered highly malignant. The aggressive nature of this cancer 
results in roughly a 15-month median survival rate despite the 
modern equivalent to proper treatment. This treatment includes a 
series of surgeries, radiotherapy, and chemotherapy that shows 
results but can only improve the patient’s life expectancy slightly. A 
new approach is being developed that utilizes a combination of 
radiotherapy and immunotherapy called radioimmunotherapy. One 
radioimmunotherapy treatment being studied begins by treating the 
glioblastoma cells with Ipilimumab, an immunotherapeutic, and then 
irradiating the cells. Ipilimumab is a CTLA-4 monoclonal antibody 
class immunotherapeutic that increases cytotoxic T-cell proliferation 
and cytokine release. This combination triggers an amplified 
immune response that upregulates cytotoxic T lymphocyte antigen-
4 (CTLA-4) which results in an increased immune response against 
the glioblastoma cells. To develop in vitro assays for testing the 
effect of Ipilimumab on glioblastoma cells themselves, two 
glioblastoma cell lines (U87 and T98G) were treated with varying 
amounts of Ipilimumab and radiation. To track the treatments’ 
effects on each cell line, fluorescent imaging was used and the 
morphology of each cell line was monitored and quantified as the 
treatments progressed. The cells were stained with the fluorescent 
dyes Hoescht and Calcein for the nuclear and cytoplasmic regions, 
respectively. After fluorescent imaging, ImageJ was used to 
evaluate quantitative changes in the cells’ morphometry especially 
at 48 hours post-treatment.  Ipilimumab in combination with 
radiotherapy was found to have a significant impact on glioblastoma 
cell survival rate following treatment, which provides cellular level 
basis for evaluating ongoing clinical trials using Ipilimumab against 
glioblastoma. 

  
  



24 
Quantitative Analysis of Nuclear, Metabolic, and 
Collagen Profile in DCIS for Enhanced Risk 
Stratification 

 Nicholas Lovick1, Heather Jensen-Smith2, David Wagner3, and 
Daphne Ly4 

 

1Department of Chemistry and Biochemistry, Creighton University; 
2Eppley Institute for Cancer Research and Allied Diseases, UNMC; 
3Department of Pathology and Microbiology, UNMC; 4Division of 
Surgical Oncology, UNMC 

 

Ductal carcinoma in situ (DCIS) is currently considered an early, 
non-obligate form of invasive ductal breast cancer (IDC). The 10-
year mortality rate for DCIS is 1-2.6% and 7-10% for IDC. Yet, 
current recommended treatment for DCIS is breast-conserving 
surgery and radiation or mastectomy. Mounting evidence indicates 
that a significant number of DCIS would remain 
indolent and never progressing to invasive cancer (IDC). Current 
risk stratification is based on qualitative grading by a surgical 
pathologist. While the underlying mechanisms for DCIS to IDC 
progression are not well understood, an improvement in the 
quantification of cellular morphology, the extracellular matrix, and 
the metabolism modification of the tumor microenvironment could 
provide a more accurate and objective prognostication and 
treatment recommendations. The current studies seek to evaluate 
multifactorial automated measurements with quantifiable attributes 
(nuclear density, nuclear size, metabolic activity, collagen fiber 
organization), including variation across ductal structures in breast 
tissues into current assessment procedure, as a more uniform and 
objective scoring system with the potential to minimize bias and 
variation to establish more robust prognostic assessments of breast 
tissues. 

  

25 
Fluorescence-Guided Morphometry for Advancing 
Pembrolizumab-based Radioimmunotherapy against 
Glioblastoma 

 Kylie Machida, Bayode Ibironke, Allie Benoit, Erika Jank, and 
Dr. Andrew E. Ekpenyong 

 Department of Physics, Creighton University, Omaha NE 

 

Glioblastoma is the most common primary brain tumor and is highly 
malignant. The median survival rate is around 15 months, even with 
treatment. The primary standard of care is surgery, radiotherapy, 
and chemotherapy using temozolomide. There is only marginal 
improvement in patient survival after treatment. A new treatment 
method currently being explored is radioimmunotherapy, which 
includes a combination of radiotherapy and immunotherapeutic 
agents. Two Glioblastoma cell lines (T98G and U87) were irradiated 
after the addition of Pembrolizumab, which is an immunotherapeutic 
drug. Pembrolizumab targets and blocks PD-1, a protein on the 
surface of T-cells that causes the T-cells to attack and kill cancer 
cells. Fluorescent imaging was done to evaluate and quantify 



morphometric changes in the cancer cells after the 
radioimmunotherapy treatment. Many parameters were analyzed 
using these images, including mitotic cell ratio and circularity. The 
fluorescent dyes Hoechst and Calcein were used, which stain 
nucleic acid and cytoplasm, respectively. The ImageJ software was 
used to analyze the images. Pembrolizumab was found to alter cell 
morphology within 48hours of treatment, in ways potentially 
predictive of clonogenic survival post-treatment. Hence, 
fluorescence morphometry may provide early in vitro basis for 
predicting therapeutic outcomes with Pembrolizumab.   

  

26 CPTII Deficiency and Lipid Dysregulation Impacting 
Neural Function and Susceptibility to Neurodiseases  

 Aaron Marta, Carly Baker, Nathan Zimmerman, Ken Kramer2, 
Holly Stessman3, and Annemarie Shibata1  

 

1Department of Biology, College of Arts and Sciences; 2Department 
of Medical Education, School of Medicine; 3Department of 
Pharmacology and Neuroscience, School of Medicine, Creighton 
University, Omaha, NE 

 

Despite glucose being the main source of energy in the adult brain, 
during development and periods of starvation, energy through beta-
oxidation of fatty acids is preferred. Beta-oxidation of long-chain fatty 
acids (LCFAs) depends upon the carnitine transferase system. In 
normal LCFA catabolism, the carnitine shuttle protein carnitine 
palmitoyltransferase II (CPTII), facilitates the conversion of 
palmitoylcarnitine to palmitoyl-CoA. Human CPTII deficiencies 
cause neurodevelopmental abnormalities, however, little is known 
about the mechanisms of brain-specific metabolic deficiencies. We 
present a zebrafish model system to investigate CPTII function in 
vertebrate brain and body development. Translation (TB) and splice-
blocking (SB) morpholinos were used to knockdown CPTII 
expression in wildtype (WT) TuAB zebrafish. Scrambled 
morpholino-injected (CTRL) and uninjected TuAB (WT) zebrafish 
served as controls. At 5days post-injection, morphological, lipid 
deposition and behavior experiments were performed and found to 
show significance within our knockout groups, specifically SB, when 
compared to our control conditions, WT and CTRL. Recent 
immunohistochemistry analysis, RT-q-PCR, and western blot 
experiments have also shown significant differences between or 
control and knockdown zebrafish suggesting that there are 
neurological implications resulting from CPTII deficiency. Genes 
related to mitochondrial function, neurotransmitters, and 
schizophrenia have been specifically found to show differential 
expression where most are significantly upregulated compared to 
control. Behavioral and electrophysiology experiments indicate 
disrupted behavior and electrical activity within our CPTII 
knockdown zebrafish as compared to CTRL. These experiments 
suggest a necessary role of lipid metabolism in proper neural 
development and function. 

  



27 Cultural Appropriation and Cultural Property in the 
Fashion Industry 

 Taylor Meng and Dr. James Zboja 
 Heider College of Business, Creighton University 

 

Culture is something that is important for many individuals; many 
claim the culture they are in as a part of their social identity. When a 
group or brand takes from this culture for purposes of 
commodification without understanding, dedicating, or inviting 
innovation and collaboration into a tangible aspect of culture other 
than their own, they are appropriating it. This means that a brand or 
group who wants to merely make money off a tangible aspect of 
culture—as opposed to sharing and understanding the significance 
behind it—is appropriating the culture. When this happens the brand 
or group have violated that community’s cultural property, and this 
can negatively impact a brand or group’s relationship with a culture. 
Brands and groups can be inspired by cultures especially when it 
comes to fashion industry. When a brand of group demonstrates 
their understanding of the significance behind a cultural artifact, 
and/or when they benefit the culture with earnings that they make 
off artifacts from the culture. This paper will address these topics of 
culture, cultural appropriation, cultural inspiration, and cultural 
property as they apply to the fashion industry. 

  

28 Effects of Morphine/Ketamine Mixtures on Inflammatory 
Pain and Withdrawal Symptoms 

Group 
Matthew Meyer, Rachel Heueisen, Sophie Cullum, Rachel 
Burrichter, John Rogers, Eldaah Asfaw, Kianna Nguyen, and 
Vanessa Minervini 

 Department of Psychological Science, Creighton University 

 

Prescription opioids are the “gold standard” for treating moderate to 
severe pain despite their well-documented adverse effects 
(dependence, respiratory depression, constipation). There is a need 
for safer, more effective treatments for pain. One strategy for 
improving the margin of safety of opioids is combining them with 
other analgesic drugs to decrease the opioid dose needed for pain 
relief, thereby avoiding adverse effects that occur with larger doses. 
The NMDA receptor antagonist ketamine has been used safely and 
effectively to treat pain, but only under a narrow range of conditions 
(e.g., emergency departments, post-operative recovery, combat 
casualty). The current studies used a model of chronic pain by 
inducing hindpaw inflammation with Complete Freund’s Adjuvant to 
determine the antinociceptive effects of morphine and ketamine 
alone and in mixtures (in 3:1, 1:1, and 1:3 ratios) in 40 male Sprague 
Dawley rats (n=8 per group). Given alone, both morphine (0.56-5.6 
mg/kg) and ketamine (3.2-32 mg/kg) dose-dependency increased 
force required to elicit a paw withdrawal response, with morphine 
having greater potency and effectiveness as compared to ketamine. 
ED50 values were used to determine the doses for mixtures. In 
mixtures, the potency of morphine or ketamine to produce 



antinociception was enhanced 2-3-fold as compared to either drug 
given alone. Dose-equivalence and dose-additivity analyses 
showed that the effects of morphine:ketamine mixtures were 
additive. Morphine:ketamine mixtures might have greater 
therapeutic potential than opioids alone for treating moderate to 
severe pain, but only if adverse effects of each drug are not 
enhanced. 
Acknowledgement: This work was supported by the Center for 
Undergraduate Research and Scholarship as well as the 
Department of Psychological Science at Creighton University. 

  

29 Synthesis of a Hydrolyzable Linking Group for 
Preparation of Perdurable Mosquito Repellents 

 Kaitlin Nagamine, and Martin Hulce 
 Department of Chemistry and Biochemistry, Creighton University 

 

Mosquitoes are carriers for many diseases that are harmful to 
millions of people throughout the world such as malaria, dengue 
fever, filariasis, yellow fever, Zika fever, West Nile virus, and various 
encephalitides. Through population control methods on mosquitoes 
or personal repellents, these diseases can be minimized. Modern 
mosquito repellents must be applied regularly and often, and their 
effectiveness quickly decays over time. By covalently adding the 
skin-binding sugars such as 1,3-dihydroxyacetone, a non-toxic 
cosmetic skin colorant, to topical repellents using a hydrolyzable 
linking group, they will become more perdurable. Synthesis of the 
repellents will be discussed. 

  

30 Single Molecule Studies of the Interaction between 
PCNA and CAF-1 Using TIRF Microscopy 

 Olivia Nicholson, and Dr. Lynne Dieckman 
 Department of Chemistry and Biochemistry, Creighton University, 

Omaha NE 

 

Shortly after replication, newly synthesized DNA is packaged and 
stored in structures called nucleosomes, which are the fundamental 
units of chromatin. Nucleosomes are composed of double-stranded 
DNA wrapped around eight histone proteins. This packaging 
process, called replication coupled nucleosome assembly, is crucial 
for maintaining genomic stability and genetic inheritance. Two 
proteins that play major roles in this process are chromatin assembly 
factor-1 (CAF-1), a heterotrimeric histone chaperone protein that 
deposits histone proteins onto DNA for nucleosome assembly, and 
proliferating cell nuclear antigen (PCNA), which binds and recruits 
CAF-1 to the replication fork. The interaction between PCNA and 
CAF-1 is essential for proper DNA synthesis and gene silencing; 
however, the specific mechanism of binding between these two 
proteins is not clear. We are using total internal reflection 
fluorescence (TIRF) microscopy to determine the kinetics and 
binding affinity of the CAF-1-PCNA interaction. Thus far, we have 



built a TIRF microscope system and are currently optimizing these 
assays to verify the detection of fluorescently-labeled PCNA binding 
to immobilized CAF-1. Future studies will include using these TIRF 
assays to determine the binding kinetics of the CAF-1-PCNA 
interaction using wildtype and various mutant forms of these 
proteins to map their specific site(s) of interaction.  

  

31 
Epidemiology of Enterobacterales Bacteremia and 
Antimicrobial Resistance Genes Using Rapid Blood 
Culture Identification Panel at an Academic Medical 
Center  

 Ashlyn Okada; Shawnalyn Sunagawa, PharmD; Jeremy Tigh, 
PharmD; and Jonathan Ryder, MD 

 School of Pharmacy and Health Professions, Creighton University 

 

Background: Guidelines advocate for the use of rapid diagnostic 
testing on blood specimens to optimize antimicrobial therapy. 
Additionally, with the increasing incidence of infections from 
extended-spectrum beta-lactamase (ESBL) producing 
Enterobacterales, rapid diagnostics, such as BioFire’s Blood Culture 
Identification 2 (BCID2), can be utilized to more rapidly detect 
potential antimicrobial resistance. Here we describe the 
epidemiology of Enterobacterales bacteremia and associated 
antimicrobial resistance genes using BCID2 at an academic medical 
center.  
Methods: A retrospective review of all positive BCID2 at Nebraska 
Medical Center was conducted from 8/1/2021-11/1/2022. 
Enterobacterales bloodstream infections (BSI) were included; 
however, polymicrobial Enterobacterales BSI were excluded. 
Patient demographics, antimicrobial resistance markers, BCID2, 
and culture results were assessed. Descriptive statistics were used 
to summarize the data.  
Results: There were 456 unique Enterobacterales isolates 
reviewed. Of these, 236 were from male patients (52%),189 (41%) 
were immunocompromised, and 342 (75%) were community onset. 
Majority of the Enterobacterales BSI were E. coli (55%) and 
Klebsiella pneumoniae (17%).  Only 49 (11%) isolates had the ESBL 
gene CTX-M detected, and of these isolates, 41 (84%) were E. coli. 
Additionally, the carbapenemase gene KPC was detected in 2 
isolates (one Klebsiella oxytoca and one Klebsiella pneumoniae), 
but no other carbapenemase resistance genes were detected.    
Conclusion: In conclusion, this epidemiologic review confirms that 
locally there is concern for ESBL producing Enterobacterales BSI, 
primarily in E. coli isolates. Carbapenemase resistance markers are 
rare.  Utilization of rapid diagnostics, such as BCID2, can help to 
optimize antimicrobial therapy more quickly for these resistant 
Enterobacterales.  

  
  



32 Probing the Role of RNA on Prion Protein and Prion 
Fibril Recognition 

 Brian Paul, Hannah Brockman, and Patricia Soto 
 Department of Physics, Creighton University, Omaha NE 

 

The conversion of the cellular form of the prion protein PrPC to the 
misfolded and aggregated form PrPSc is the key pathological event 
in prion diseases, yet the mechanism of the conformational change 
remains unknown. Evidence suggests that prion protein misfolding 
initiates on the cell surface, where the prion protein is GPI anchored 
to the outer leaflet of the plasma membrane. Compelling results 
document that extracellularly located nucleic acids scaffold prion 
protein aggregation; however, whether nucleic acids interact directly 
with the monomer prion protein, a misfolded intermediate, or PrPSc 
fibrils remains unknown. Recent studies indicate upon RNA binding, 
a pincer-like structure is formed between the N- terminus and a-helix 
1 of the prion protein that traps the RNA and induces misfolding of 
the helix. However, it is unknown how the initial misfolding of a-helix 
1 affects the other helices. To fill this gap, we aim to examine the 
changes in protein and fibril connectivity as well as identify key 
residues involved in RNA mediated aggregation of the prion protein. 
We used structural bioinformatics techniques to model and examine 
the connectivity of the prion protein and prion fibrils when bound to 
RNA. Our results suggest that the binding of RNA to a-helix 1 
modulates the long-distance coupling to other helices. We will also 
probe the modulatory effects of RNA on the interactions between 
prion protein and fibrils. We will use these calculations to infer the 
role of RNA on prion protein misfolding and protein-fibril recognition. 

  

33 Development of Lipid-polymer HDAC Inhibitor 
Nanoparticles for Treatment of Retinitis Pigmentosa 

Group Megan Phillips, Md Jobair Hossen Jony, Alekha Dash and 
Surabhi Shukla 

 Department of Pharmacy Sciences, School of Pharmacy and Health 
Professions, Creighton University, Omaha, NE 

 

In the United States, an estimated 100,000 people are affected by 
Retinitis Pigmentosa (RP), a genetic disorder that causes the death 
of photoreceptor cells in the retina, leading to color and peripheral 
vision loss, decreased visual acuity, and eventual blindness. While 
there is currently no cure for RP, therapeutic approaches such as 
vitamin therapy, protection from sunlight, and addressing 
complications like cataracts and macular edema can help slow or 
delay its progression. Research into new therapeutic strategies for 
RP is ongoing and includes retinal prostheses, gene therapy, and 
neuroprotection.  
Recent studies have shown the potential of small-molecule Histone 
Deacetylase inhibitors (HDACi) in promoting neuroprotection and 
neuronal regeneration in retinal and neuronal cells. However, 
effective drug delivery to the retina remains a significant challenge 
due to efflux pumps, tear flow, and blood-ocular barrier. To 



overcome these challenges, this study aims to investigate the 
potential of a novel drug delivery platform, lipid-polymer hybrid 
nanoparticles (NPs), for delivering HDAC inhibitors like Vorinostat. 
By developing a hybrid drug delivery system and characterizing it for 
drug loading and release, the hope is to enhance the therapeutic 
potential of HDAC inhibitors for RP and other neurodegenerative 
diseases.  
The NPs will be prepared using a reproducible and predictable self-
assembly process through a single-step nanoprecipitation method. 
The NPs consist of three functional components, including a 
hydrophobic polymeric core for drug encapsulation, a hydrophilic 
polymer shell with antibiofouling properties for stability and systemic 
circulation, and a lipid monolayer at the interface to promote drug 
retention and control drug release. This platform offers several 
advantages, including high drug encapsulation yield, tunable and 
sustained drug release, excellent serum stability, and the potential 
for scale-up. 

  
34 Identifying Triazole chelators for Pb(II) Chemosensing 
 Connor Price and James Fletcher 
 Department of Chemistry and Biochemistry, Creighton University, 

Omaha NE 

 

Lead contamination in the environment is known to be harmful to 
human health.  The detection of lead using chemosensing 
approaches can establish practical new tools to monitor 
environmental lead levels. Chemosensors operate by displaying 
physical property changes in the presence of their designated 
analyte, such as visible color changes or an increase in 
fluorescence intensity. Designing and analyzing a large library of 
compounds at once can be much more efficient than designing and 
studying one compound at a time. Using this approach, I made 
thirty analogs of 1,4-disubstituted-1,2,3-triazoles using click 
chemistry with a variety of azide and alkyne reactants. Each 
derivative was mixed with Ca2+, Cd2+, Cu2+, Fe2+, Ni2+, Zn2+, Pb2+, 
Mg2+, Mn2+, Co2+, and Ba2+ analyte solutions and screened for 
notable changes in fluorescence signals. Two of the thirty 1,4-
disubstituted-1,2,3-triazole compounds displayed increased 
fluorescence intensity upon binding to lead, showing their potential 
for use as lead chemosensors. Follow-up studies to these initial hits 
included dilution assays, competitive binding assays and Job plot 
assays to study the binding of lead to the binding pocket of the two 
1,4-disubstituted-1,2,3-triazoles.  Details regarding the synthesis, 
characterization, analyte screening and follow-up assays will be 
presented. 

  
  



35 Explaining Firearm Suicide: Gun Control Laws Matter 
 Erin Pritza 
 Department of Political Science and International Relations, 

Creighton University 

 

Explaining the variation in firearm suicide mortality rates across US 
states is a vital task for American legislators, healthcare providers, 
and gun owners alike. In recent years, several US states have 
enacted gun control laws with various provisions intended to reduce 
minors’ access to firearms stored in their households by stipulating 
secure storage requirements, which are known as child access 
protection (CAP) laws. This study investigates the impact of child 
access protection (CAP) gun control laws on firearm suicide 
mortality rates across US states from the years 1999-2020 using a 
cross-section time-series analysis model. I hypothesize that as the 
strictness of a state’s CAP laws increases over time, its firearm 
suicide mortality rate will decrease correspondingly. The study 
ultimately finds support for its hypothesis and concludes that 
enacting stricter CAP laws may play a substantial role in decreasing 
states’ firearm suicide mortality rates in future years. 

  

36 
The Use of an Immunomodulatory Drug to Prevent 
Endotoxemia Potentiated Aminoglycoside Related 
Hearing Loss in Mice  

 Alexandra Rahn and Jonathan Fleegel 
 Department of Biomedical Sciences, Creighton University 

 

Introduction: The importance of the immune system in relation to 
the propagation of ototoxicity in the inner ear has long been 
unknown. With the prevalence of aminoglycoside use to treat severe 
infections, understanding the resulting ototoxicity propagated by 
these antibiotics is of critical importance. Specifically, the JAK-STAT 
pathway has been a source of constant research in recent years due 
to its role in inflammation following infection. In diseases with 
excessive inflammation, such as sepsis, this immune response can 
potentiate the negative effects of aminoglycosides in the cochlea 
resulting in hearing loss. In this study, we examined the role JAK 
inhibitors, specifically the JAK2 inhibitor Fedratinib, play in 
controlling inflammation following the onset of an infection with the 
goal of mediating the ototoxic effects of Kanamycin.  
Methods: To examine the JAK-STAT pathway in relation to 
aminoglycoside ototoxicity, a B6N(Cg)-Cdh23tm2.1Kjn mouse model 
was used. Mice were treated with LPS and KM and co-treated with 
Fedratinib and KM. Functional hearing assessments were then 
collected via ABR and DPOAE. Samples were collected from the 
liver, kidney and spleen of the mice and stained to determine the 
histopathology following treatment. Serum and cochlear lysate 
samples were collected and processed using a QIAGEN AllPrep 
DNA/RNA/Protein Kit. Following protein separation, a Qubit 4 
Fluorometer was used for protein quantification. Chromatograms 



and spectra were collected using a UPLC-MS/MS to assess gene 
expression in relation to protein levels.  
Results: High levels of protein expression were recorded for target 
genes, indicating proper inhibition of JAK2 using Fedratinib. 
Fedratinib treatment showed signs of rescuing hearing in LPS and 
KM treatment following ABR and DPOAE assessments. 
Conclusion: The results of this study suggest that the use of JAK-
STAT pathways inhibitors, specifically the JAK2 inhibitor Fedratinib, 
could provide protection against aminoglycoside related hearing 
loss.  

  
37 Facebook’s Privacy Paradox 
 Aaron Rivera 
 Department of Marketing & Management, Heider College of 

Business, Creighton University 

 

The “internet revolution” reconstructed the interactions between 
consumers and firms via social networks. Recognizing the demand 
for digital connectivity, Mark Zuckerberg created Facebook, and was 
one of the first to enter the market. Facebook then rose to become 
the largest global social network, allowing the company to connect 
people from around the world. The company developed a robust 
microtargeting algorithm which allowed firms to target individuals 
based on the personal data Facebook collected, and in turn made 
themselves the platform for companies to advertise their products 
and services. However, in focusing on monetizing consumer data, 
Facebook found themselves in multiple controversies. Despite the 
controversies, the number of Facebook users continue to grow, and 
they continue to disclose their private information while calming to 
value privacy. Thus, the privacy paradox is born. How can users 
claim to value privacy but proceed to disclose it. There are three 
major theories to describe consumer behavior when making privacy 
decisions; [1] Consumers are rational actors and conduct a cost and 
benefit analysis before making privacy decisions, [2] consumers are 
unaware of the full costs or benefits when making a privacy decision, 
or [3] consumers do not actually value privacy, and privacy has 
become transactional in the digital space. Consumers will act in 
accordance with any one of these theories depending on the 
availability of market information, heuristics, and value. In most 
cases, consumers are not fully informed of the benefits and costs of 
the privacy decision; consumers rely on available heuristics, social 
norms, and asymmetric information.  

  
  



38 
The Effect of an 8-Week High- Vs Low-Velocity 
Resistance Exercise on the Maximal Force and Rate of 
Force Development in Older Adults  

 Devon Stoffel, Kelley G. Hammond, Leland Barker, Mae Grahek, 
Blake Murphy, Jacob A. Siedlik, Mitchel A. Magrini  

 Department of Exercise Science, Creighton University, Omaha NE 

 

Purpose: The purpose of this study was to examine the effect of an 
8-week high- vs. low-velocity lower body resistance training (RT) 
program on maximal force and rate of force development in older 
adults (OA).  
Methods: Eighteen OA completed an 8-week RT program and were 
randomly assigned into a high- (HV; n=9; Age=70±6 y) or a low-
velocity RT group (LV; n=9; Age=74±7 y). Movement speed for each 
training repetition was assessed using a linear position transducer 
during belt squat movement.  
Results: No Condition×Time interactions or main effects for time for 
PF (p=.88, .95), pRFD (p=.10, .53), RFD50 (p=.31, .99), and RFD100-

200 (p=.25, .82). Small effect sizes were observed in PF from PRE-
POST in HV (PRE: 375.46±56.93N vs. POST: 377.9±59.0N, g=-0.1), 
and LV (PRE 326.5±97.2N vs. POST 317.2±81.7N, g=0.2). Large 
effect sizes were observed in the HV and LV from PRE-POST in 
pRFD (PRE 2230.0±727.0N•s-1 vs. POST 2560.4±642.2N•s-1, g=-
1.0; LV: PRE 1808.3±660.3N•s-1 vs. POST 1424.2±458.2N•s-1, g=-
1.4). Small to large effect sizes were observed in RFD50 from PRE-
POST in HV (PRE 1312.2±902.5N•s-1 vs. POST 1194.4±600.2N•s-

1, g=0.3), and LV (PRE 782.8±542.8N•s-1 vs. POST 561.3±501.5N•s-

1, g=0.9). Small effect sizes were observed in RFD100-200 from PRE-
POST in HV (PRE 1888.3±687.4N•s-1 vs. POST 1813.2±452.4N•s-

1, g≤-0.3), and LV (PRE 1009.5±392.1N•s-1 vs. POST 955.8±369.27, 
g=.3). There were no significant differences in average total volume 
between groups (p=.3, g=0.6).  
Conclusions: When total volume is matched, the large effect sizes 
in pRFD and RFD50 from PRE-POST suggests that the HV improved 
or maintained explosive force production compared to a reduction in 
LV. However, both the HV and LV groups had a small effect size in 
PF suggesting both groups-maintained strength. Therefore, these 
data then suggest that movement velocity may be influential in 
explosive force production adaptations following RT.  

  

39 Improving Physical Activity of Individuals with Cognitive 
Impairment: A Telerehabilitation Protocol 

 
Lauren Stone, Carter Patterson, Sidney Poon, Blake Murphy, 
Diane Ehlers, PhD; Vaishali Phatak, PhD; and Rashelle 
Hoffman, PT, DPT, PhD, GCS 

 Department of Physical Therapy, Creighton University, Omaha, NE 

 
Background: Improving physical activity for individuals with 
cognitive impairment can enhance physical independence, impede 
the progression of dementia, and lower healthcare expenses. 
Unfortunately, evidence-based strategies to improve physical 



activity in individuals with early memory loss (i.e., amnestic mild 
cognitive impairment [MCI]) are limited.  
Objective: Our objective is to determine the feasibility and 
preliminary efficacy of a 12-week telerehabilitation physical activity 
behavioral (TPAB) intervention aimed to improve physical activity of 
individuals with amnestic MCI.  
Design: The design is a 2-arm, parallel, assessor-blinded, 
randomized controlled trial with baseline and post-intervention 
assessments. 
Participants: Thirty-six individuals with amnestic MCI (ages = 50-
85 years old) and their care partner (72 individuals total) will be 
enrolled as patient + care partner dyads.  
Intervention: The 12-week TPAB intervention will be delivered 
weekly in 30-minute sessions to the patient + care partner dyads 
using the Social Cognitive Theory, patient-centered communication, 
and personalized feedback. Care partners are included to support 
the patient’s participation and gain enhanced physical activity 
associated health benefits. Patient + care partner dyads will be 
given wearable physical activity monitors for step count self-
monitoring and to guide goal setting. Control patient + care partner 
dyads will be monitored for adverse events and provided the 
intervention workbook after completion of post-intervention 
assessments.  
Outcomes: The primary outcomes will be the intervention feasibility 
(retention, attendance, acceptability, safety, participant qualitative 
perspectives) and change in physical activity (average daily steps 
over a 7-day period using a research-grade accelerometer). 
Secondary measures include self-reported mobility, cognition, 
quality of life, and caregiver burden at baseline and post-
intervention.  
Conclusions: Positive results could lead to a larger trial to assess 
the TPAB intervention effectiveness. Additionally, results may 
provide clinicians with a technique to augment current practice and 
reduce the risk of declines in function and cognition and progression 
to dementia in this population.   

  

40 Inhalation Nebulization Solution for Improved Delivery 
of Urea-Based Antitubercular Compounds 

 Amey Sukhia, Jeffrey North, and Justin Tolman 
 Department of Pharmacy Sciences, School of Pharmacy and Health 

Professions, Creighton University 

 

Purpose: Tuberculosis is an infection caused by the bacterial 
pathogen Mycobacterium tuberculosis. Owing to the increasing drug 
resistance and poor therapeutic activity by existing therapies, there 
is a clear need for novel therapies to address these limitations. 
Therefore, two novel urea-based compounds Urea-1 and Urea-20 
were developed, which have marked MIC value of 0.01μg/mL 
(H37Rv) strain. However, these novel compounds faced a 
significant challenge for successful administration: their low 
aqueous solubility. Therefore, the project focuses on increasing the 



solubility and targeting the urea compound to the lungs using a 
cyclodextrin (CD) complex-based nebulization solution. 
Method: To screen a suitable CD for inclusion complex, an in-silico 
strategy was utilized, which involves the use of AutoDock software 
with each commercially available CDs in the market (αCD, βCD, 
γCD, HP-β-CD, SBE-β-CD). The binding affinity between the drug 
and CD derived from docking was considered for selecting the 
appropriate CD. Further, the cyclodextrin and urea compound 
complex was formulated by adding an excess amount of urea 
compound in an aqueous CD solution, and the complex's 
confirmation was analyzed using DSC, FTIR, NMR, and SEM. The 
solutions with different concentrations of CD with and without 
ethanol were characterized for their aerodynamic parameters 
(MMAD, GSD, and FPF) using a next-generation impactor (NGI) and 
were further characterized for other physicochemical properties 
such as density and osmolarity. Additionally, the usage of statistical 
tests helps decide on a suitable formulation for in-vivo studies on 
mice via intratracheal instillation.  
Results : The docking study conducted on various CDs with the 
Urea-1 compound reveals that the binding affinity of the compound 
was highest for HP-β-CD followed by SBE-β-CD, βCD, γCD, and for 
Urea-20 the binding affinity was highest for HP-β-CD followed by 
βCD and same for SBE-β-CD, γCD, Further, the inclusion was 
confirmed with the shift/ change in temperature, wavenumber, 
chemical shift, and morphology in DSC, FTIR, NMR, and SEM 
respectively. The aerodynamic characterization of the CD solutions 
reveals that 5% and 15% have ideal aerodynamic characteristics. 
After assessing physicochemical properties, and results obtained 
from the statistical test conclude that 5% CD solution without ethanol 
is the best-suited formulation for in-vivo studies. 
Conclusion: The cyclodextrin-based inhalation nebulization 
solution using HP-β-CD shows promise as a potential treatment for 
tuberculosis by delivering the urea-based compounds directly to the 
lungs. Further studies are needed to investigate the efficacy and 
safety of the CD solution in vivo. This research highlights the 
potential of innovative drug delivery systems to address existing 
therapies' limitations and develop novel treatments for TB. 

  

41 Critical Role of BubR1 in Adult Cardiac Structure and 
Function 

Group Sylar Takafuji, Rexton Suzuki, Aradhana Thapa, Aliya Haas, 
Renju Pun, and Brian North 

 Department of Biomedical Sciences, Creighton University 

 

BubR1 (Budding uninhibited by Benzimidazole Related -1) is a 
kinase with a well-established role in regulating the spindle 
assembly checkpoint during mitosis. Recent studies have found that 
BubR1 insufficiency leads to premature aging phenotypes, and that 
BubR1 protein levels naturally decline with age, suggesting a role 
for BubR1 in aging and age-related diseases. Interestingly, mice 
carrying hypomorphic alleles of BubR1 expressing approximately 



10% of the protein (BubR1 hypomorphic mice, BubR1H/H) die 
suddenly in a manner reminiscent of sudden cardiac death. 
Subsequent studies further demonstrated that BubR1 hypomorphic 
mice suffer from conduction abnormalities such as a prolonged QT 
interval. This abnormality can cause irregular rhythm in the 
ventricles that can lead to ventricular fibrillation and sudden cardiac 
death.  However, the molecular and cellular basis linking these 
phenotypes to deficiency of BubR1 remain unknown. To define a 
role for BubR1 in the heart, we tested the hypothesis that BubR1 
regulates cardiac conduction and structure in the adult heart. 
Utilizing a conditional BubR1 knockout mouse model, we have 
crossed this mouse to a cardiac-specific cre driver (Nkx2.5-cre) to 
assess the consequence of loss of BubR1 specifically in the heart. 
Interestingly, electrocardiography analysis of heterozygous deletion 
of BubR1 also led to a prolonged QT interval in vivo as compared to 
wild type control. To determine the molecular basis for our observed 
phenotypes, we performed gene expression profiling on RNA 
isolated from hearts of 6-monthold BubR1H/H  and wild-type mice . 
RNA sequencing data revealed that several genes whose 
dysregulation causes hypertrophy, fibrosis, and senescence were 
altered in the BubR1H/H  hearts. Hence, utilizing several biochemical 
assays, we examined for these phenotypes and observed a 
significantly higher cardiac hypertrophy, fibrosis, and senescence in 
both BubR1 hypomorphic and heart specific BubR1 knockout mice 
model suggesting that BubR1 plays a vital role in both adult cardiac 
structure and function.  

  

42 Syntheses and Structures of Mix-Metal Sulfites: The 
Facile Linking of Hard and Soft Metals via Sulfite 

 Will Swenson and Eric M. Villa 
 Department of Chemistry and Biochemistry, Creighton University 

Omaha NE 

 

The lanthanide elements, located at the bottom of the periodic table, 
have many beneficial and innovative qualities within the fields of 
technology and medicine, but insights into the fundamental 
processes forming these complexes is still lacking. Further 
investigations into the coordination and complexing chemistry of 
lanthanides with secondary metals and organic ligands has 
profitable implications within luminescence, catalysis, and 
magnetism. An effective complexing agent, sulfite could be used to 
bridge softer transition metals and harder lanthanides. Previously, 
the group synthesized several neodymium sulfite complexes, and 
we have now expanded this into four novel mixed lanthanide-
rhodium complexes; two include an organic ligand to further expand 
upon the stability and structural design of these compounds. Herein, 
we discuss the syntheses and structural characterizations of four 
new mixed metal lanthanide-rhodium sulfite compounds. 

  
  



43 Effect of Viral-like Inflammation on Hearing and 
Cochlear Uptake of Aminoglycosides 

 Cong Tian, Sadie P. Keesler, Aimee B. Schreiner, Kylee M. 
Sutton, and Peter S. Steyger 

 Translational Hearing Center, School of Medicine, Creighton 
University, Omaha, NE 

 

Background:  The effect of viral-like inflammation on drug-induced 
hearing loss is poorly understood.  We tested whether an agonist for 
TLR7 that detects single-stranded viral RNA induced viral-like 
inflammation and modulated cochlear or serum levels of gentamicin, 
an ototoxic aminoglycoside. We also tested a dose-range of this 
same agonist, gardiquimod, to determine their efficacy in eliciting 
inflammatory responses and/or hearing loss. Finally, we tested if a 
specific dose of gardiquimod increased cochlear uptake of 
gentamicin without elevating serum gentamicin levels. 
Methods: C57BL/6 mice received DPBS (control) or gardiquimod 
(1-20 mg/kg; s.c.; N≥4 per group). Three and 24 hours later, blood 
and cochlear tissues were collected to determine cytokine 
expression levels via qRT-PCR or Luminex ELISA assays, 
including: IFNα, IFNβ, IFNγ, MCP1, MIP1α, NFκB, TNFα, IP10, 
IL1α, IL1β, IL2, IL6, IL10, IL12α, IL12β. To determine the effect of 
gardiquimod on cochlear and serum concentrations of gentamicin, 
C57BL/6 mice received DPBS or gardiquimod (up to 20 mg/kg; N=6 
per group), and 24 hours later, mice received gentamicin (20 mg/kg) 
for 1 hour (i.p.). Blood and cochlear samples were then collected to 
evaluate gentamicin levels using an ELISA kit.  To evaluate the 
effect of gardiquimod on mouse hearing, 5 groups of mice received 
DPBS or increasing doses of gardiquimod (1, 5, 10, 20 mg/kg; s.c.; 
N≥6 per group). ABRs and DPOAEs were obtained before, and 1, 7 
and 14 days after, treatment. 
Results: Gardiquimod induced dose-dependent inflammatory 
responses, with increased serum and cochlear levels of cytokines 
that are associated with viral infections, including IP10, MCP1, 
MIP1α, IL6, TNFα, compared to DPBS-treated mice. Inflammatory 
responses were greater at 3 hours compared to 24 hours after 
treatment. Gardiquimod increased cochlear levels of gentamicin 
without modulating serum levels of gentamicin. Selected doses of 
gardiquimod significantly elevated ABR thresholds at 32 kHz 14 
days post-treatment. 
Conclusions:  Our data show that gardiquimod induced robust 
inflammatory responses that mimic virally induced inflammation in 
humans. Furthermore, gardiquimod increased cochlear, but not 
serum, levels of gentamicin. Last, elevated ABR thresholds at 32 
kHz 14 days after a single injection of gardiquimod provides 
evidence that viral-like inflammation can alter hearing performance, 
as observed in some patients after viral infection. Thus, activated 
TLR7 signaling could increase the risk of hearing loss, and 
potentially exacerbate ototoxin-induced hearing loss. 

  



44 
Understanding the Effects of Post-translational 
Modifications on Gene Silencing Proteins PCNA and 
CAF-1 

 Abbey Vito and Lynne Dieckman 
 Department of Chemistry and Biochemistry, Creighton University 

 

For DNA to fit in the nucleus of the cell, it must be compacted into 
chromatin. The first level of condensation is the formation of 
nucleosomes, which are made up of DNA surrounding an octamer 
of histone proteins. This happens through a process called 
replication-coupled nucleosome assembly. Gene expression relies 
heavily on the accessibility of DNA, which is dictated by how tightly 
packed nucleosomes are in a particular region within the genome. 
When nucleosomes are tightly packed, access to the DNA is limited, 
thus the genes will be silenced. The opposite is true for 
nucleosomes that are loosely packed, as gene expression is more 
likely in these regions. When DNA is replicated in preparation for cell 
division, it is vital that the correct regions of DNA remain silenced or 
expressed so that potential daughter cells will function properly. Two 
key protein mediators in maintaining proper gene expression are 
proliferating cell nuclear antigen (PCNA) and chromatin assembly 
factor-1 (CAF-1). PCNA is a sliding clamp that binds DNA and 
recruits many other proteins to the replication fork. One such protein 
is CAF-1, a histone chaperone protein, which deposits histone 
proteins onto DNA and triggers the tight packaging of nucleosomes. 
Proper interaction between PCNA and CAF-1 is crucial to maintain 
accurate gene expression, but the mechanism of this interaction is 
not known. Here, I investigate how post-translational 
phosphorylation on residues of both PCNA and CAF-1 affect the 
binding affinity of this protein-protein interaction to gain insight on 
how these proteins work together to maintain genome stability.   

  

45 
Shear Wave Elastography Measures of Muscle 
Stiffness in Chronic Functional Ankle Instability vs. 
Healthy Adults 

 Olivia Wulbert, Jesus Arellano, Amber Schwarting, and Abbis 
Jaffri 

 Department of Physical Therapy, Creighton University School of 
Pharmacy and Health Professions 

 

Purpose/Hypothesis: No study has investigated changes in 
stiffness of the extrinsic and intrinsic foot muscles using shear wave 
elastography (SWE), an objective measure of muscle stiffness. 
Therefore, the purpose of this study was to investigate differences 
in muscle stiffness between individuals with FAI and healthy 
individuals using shear wave elastography in weight-bearing (WB). 
Number of Subjects: 26 FAI (Age=23+2.6yrs; 18F, 4M; 
Height=169+8.7 cm; Weight=75.25+20.9 kg, score >10 on IDFAI) 
and 34 healthy (Age=22.7+3.6yrs; 14F, 12M; Height=169+8.9 cm; 
Weight=74.6+19.3 kg, score <10 on IDFAI) participants were 
recruited. 



Methods: Using an ultrasound with a 10L4 linear array transducer, 
SWE measures were taken for the tibialis posterior (TP), peroneal 
(PER), and abductor hallucis (AH) muscles in WB. The probe was 
placed at 30% and 50% of the shank length for TP and PER. For 
AH, the probe was placed 2 cm distal to the medial malleolus. The 
probe was oriented perpendicular to the muscle fibers. The SWE 
mean velocity (m/s) value for each muscle was recorded. An 
independent sample t-test was used to analyze the differences 
between SWE muscle stiffness measures between the groups. 
Results: SWE for TP in subjects with FAI (3.4+0.95 m/s) was 
significantly higher (p=0.003) than in subjects without FAI (2.5+0.92 
m/s). SWE for PER in subjects with FAI (4.6+1.5 m/s) was 
significantly lower (p=0.04) than in subjects without FAI (5.59+1.6 
m/s). SWE for AH in subjects with FAI (2.87+0.6 m/s) was also 
significantly lower (p=0.04) than in subjects without FAI (3.68+1.3 
m/s). 
Conclusions: Significant differences in muscle stiffness are present 
in standing for intrinsic and extrinsic foot muscles between 
individuals with FAI and healthy individuals. 

  

46 
In Vivo Assessment of the Forward to Backward Ratio 
of Second Harmonic Generation by Collagen as Part of 
a Noninvasive, All-Optical Biopsy for Skin Cancer 

 Mili B. Barai, Hannah M. Schloman, and Michael G. Nichols 

 Department of Physics, and Department of Biomedical Sciences, 
Creighton University, Omaha, NE 

 

Purpose: The ratio of forward-to-backward scatter due to Second 
Harmonic Generation (SHG) in collagen can indicate pathology in 
skin. SHG, a non-linear optical process where two near-infrared 
photons of a certain energy are converted to one UV photon of twice 
the energy at a non-centrosymmetric molecule such as collagen. It 
has been demonstrated that the forward-to-backward scatter SHG 
ratio is significantly reduced in cancer biopsy samples. The 
preferred method uses both forward- and backward-scattered light, 
requiring a thin biopsy sample. Our goal is to develop and validate 
an approach to quantify the forward-to-backward SHG ratio in vivo, 
as part of a non-invasive biopsy for skin cancer.  
Methods: Pulsed 740nm Ti:sapphire light was directed into the 
epidermis using a laser scanning microscope. The SHG light 
scattered within the tissue, was diffusely emitted, and collected by 
the objective. We then acquired a stack of SHG images using a 
range of confocal aperture diameters and computed the forward-to-
backward SHG ratio using the method by Han and Brown (2010). 
We used the same process using thin collagen samples to validate 
our method and correlated the results collected using both methods. 
Results: In vivo data collected from chronic UV- and sham-exposed 
SKH1 mice was used to calculate the forward-to-backward ratio and 
was compared across treatment group and sex. Confocal images 
acquired with different aperture diameters were well fit by the 
method of Han and Brown (2010). The Forward/Backward ratio was 



the same for male and female sham mice, but different for UV-
exposed male and female mice. 
Conclusion: We developed and implemented a protocol that could 
be used to measure the forward-to-backward SHG ratio in vivo. We 
are validating the absolute values by comparing the results acquired 
from SKH1 mice by applying the protocol to thin collagen samples.  
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1 Klotho in Adult-Neurogenesis 
 David Amorim Caldas, and Gwendalyn King 
 Department of Biology, Creighton University,  

 

The brain is a post-mitotic environment meaning neurons, the 
principal cell that an organism is born with, are those it will die 
with, there is no replacement. This fact is what makes the ravages 
of neurodegenerative disease so intense. The only exception for 
new neuron generation are two neurogenic niches: hippocampal 
subgranular zone and subventricular zone. These areas host a 
small number of neuronal stem cells into adulthood. As stem cells 
from the niches are depleted, age-related changes become more 
evident in the brain.  
Klotho, a protein largely produced by the brain’s choroid plexus, 
is important in supporting healthy brain aging including 
maintaining the hippocampal neurogenic niche. The Klotho-
deficient hippocampus suffers severe premature memory 
impairment at the same time when we measured depletion of 
subgranular neurogenic precursors. To date, no evaluation of the 
other neurogenic niche, the subventricular niche, has been 
warranted. However, recent studies from our lab show that Klotho- 
deficiency impairs function of the choroid plexus epithelial cells. 
These cells produce the cerebrospinal fluid which is critical for 
signaling subventricular neurogenic niche differentiation.  
Having validated the lab’s previous data and shown decreased 
hippocampal neurogenesis, I will spend the summer quantitatively 
and qualitatively studying subventricular zone and rostral 
migratory stream stem cells for Klotho-dependency. I anticipate 
measuring premature depletion of the subventricular neurogenic 
niche in Klotho-deficient mice but expect that subventricular 
neurogenic failure will prove to occur earlier than hippocampal 
consistent with the importance of cerebrospinal fluid in the overall 
health of the brain and its neurogenic niches. 

  

2 Distribution of Intracamerally and Intravitreally 
Delivered Hydrogen Sulfide in Bovine Ocular Tissues 

 
John Auden, Cole Chandler, Susmit Mhatre, Anjali Rai, Ya 

Mbye, Njie Fatou, SE Ohia, Somnath Singh, and Catherine 

Opere 

 
Department of Chemistry and Biochemistry, College of Arts and 
Sciences; School of Pharmacy and Health Professions, Creighton 
University, Omaha, NE 

 
Introduction:  Hydrogen sulfide (H2S) releasing compounds have 
been found to reduce intraocular pressure in normotensive New 
Zealand Albino rabbits and exert neuroprotective actions in the 



retina. However, the distribution of H2S following intracameral and 
intravitreal administration of the organic polysulfide, diallyl 
tetrasulfide (DATTS), a H2S donor has not been determined. 
Therefore, the present study compared the distribution profile of 
H2S in bovine ocular tissues, ex vivo, following intracameral and 
intravitreal administration.  
Methods: DATTS was injected into freshly harvested bovine 
eyeballs intracamerally and intravitreally. Thereafter, the eyeballs 
were incubated in oxygenated Krebs buffer solution (37°C) for 6h. 
Cornea, lens, aqueous humor (AH), iris-ciliary body (ICB), vitreous 
humor (VH), and retina were dissected hourly, homogenized, and 
the supernatants were analyzed for H2S contents 
potentiometrically using World Precision Instruments (WPI) ISO-
H2S-100 ion-selective electrode.  
Results: The endogenous H2S content in cornea, lens, AH, ICB, 
VH, and retina in untreated eyes (control; n=3) was found to be 
47±5, 127±11, 39±4, 43±3, 27±2, and 41±2 nmoles/gram of 
tissue, respectively. Following intravitreal injection of DATTS (10-

9M, 50µL), a significant (p<0.001; n=3), maximal increase in H2S 
content of 156±11%, 90±7%, 114±7%, and 107±13% in cornea, 
AH, ICB, and VH was observed after 2 h, respectively. 
Interestingly, the highest increase (260±18%(p<0.001) of H2S 
content was attained in the lens after only 1 h of incubation. 
Intracameral injection of DATTS (10-9M, 50µL) significantly (n=3; 
p<0.001) increased H2S content in cornea (130±17%), AH 
(231±25%) and lens (266±20%) after an incubation period of 6 h. 
However, there was a significant (p<0.001; n=3) reduction in H2S 
content in ICB (to 30±1%; and retina (to 77±0.7%) after 
intracameral injection.  
Conclusion: In conclusion, intravitreal administration of DATTS 
increased H2S content in all ocular tissues tested. With exception 
of ICB and retina, intracameral administration similarly increased 
H2S concentrations in ocular structures examined. 

  

3 
Two-legged Hopping Versus Four-legged Running: 
Does Locomotor Style affect Fluctuating Asymmetry 
in the Limb Bones of Kangaroo Rats and Pocket 
Gophers? 

 Abigail Braden and Gabriel Rivera, PhD 
 Department of Biology, Creighton University 

 

Fluctuating asymmetry (FA) refers to random deviations from 
perfect symmetry. FA is heritable and affects performance, 
therefore, it’s possible for natural selection acting on locomotor 
performance to generate low levels of FA in limbs. It has been 
hypothesized that, in animals with two sets of paired limbs, the 
more functionally important limb set should be more symmetric 
(lower FA). To test this, FA of the humeri and femora for two 
closely related species, desert kangaroo rats (Dipodomys deserti) 
and yellow pocket gophers (Geomys lutescens), were compared. 



Kangaroo rats primarily use their hindlimbs for bipedal locomotion, 
whereas pocket gophers use all four limbs for quadrupedal 
locomotion. Micro-CT scans of the bones of 69 kangaroo rats and 
44 pocket-gophers were analyzed using 3D rendering programs 
such as Slicermorph and Meshlab. Generally, findings support 
locomotor-based predictions. The pocket gopher and humerus 
showed no significance when comparing FA within the species, 
indicating how critical the digging behavior is for the species. 
Additionally, there was no statistical significance between the FA 
of the kangaroo rat and pocket gopher humerus. This indicates 
that it may take longer for symmetry of unused limbs to degrade 
once selection pressures associated with locomotion have been 
removed. 

  

4 Evaluating the Impact of Overall Charge in Antiseptic 
Triazolium Salts 

 Adam Burr and James Fletcher 
 Department of Chemistry and Biochemistry, Creighton University 

 

Quaternary ammonium compounds (QACs) are molecules that 
contain a cationic quaternary nitrogen atom and display antiseptic 
properties against a variety of both Gram-positive and Gram-
negative bacteria. Our work focuses on the development of new 
QACs known as triazolium salts, which are aromatic heterocyclic 
five membered rings that contain three nitrogen atoms and two 
carbon atoms. These triazolium salts are mechanistically believed 
to destroy bacterial cells via the electrical attraction between the 
cationic nitrogen and negatively charged portions of the bacterial 
membrane, and the destabilization of cell membrane integrity 
through hydrophobic interactions. This study generated an array 
of novel molecules that contain one, two or three triazolium salt 
components in an attempt to define the structure-activity 
relationship for these new QACs by focusing on how overall 
charge impacts toxicity. To describe such a relationship, we 
prepared structurally related triazolium salts utilizing two different 
click synthetic approaches; one resulting in benzyl-bridged 
triazole groups that were converted to benzyl-bridged triazolium 
salts via nucleophilic substitution and the other resulting in aryl-
bridged triazole groups that were similarly converted to aryl-
bridged triazolium salts. We then performed minimum inhibitory 
concentration (MIC) assays against two strains of Gram-positive 
bacteria (S. epidermidis and B. subtilis) and two strains of Gram-
negative bacteria (E. coli and K. aerogenes) to test the antiseptic 
potency of our novel molecules. Our results suggest that multiple 
charges generally lead to significant increases in antiseptic 
potency, with many analogs showing improved activity relative to 
the commonly used commercial antiseptic QAC benzalkonium 
chloride. 

  
 



5 
Visualization of Local Anesthetic in the 
Pterygomandibular Space (PMS): Educational 
Module to Inferior Alveolar Nerve (IAN) Blocks  

 Robert Cesario 
 Department of Oral Biology, Creighton University 

 

Local anesthesia is a critical part of dentistry and a skill clinicians 
will utilize throughout their careers. Local anesthetic prevents the 
depolarization of neurons, thus blocking the transmission of nerve 
impulses to the brain and ultimately the perception of pain. Inferior 
alveolar nerve (IAN) blocks have the highest incidence of failure 
of any block injections, ranging from 15-20% (AlHindi, Rahsed, 
and AlOtaibi, 2016, p. 85). Factors, such as inflammation, can 
contribute to the high failure rate, but the most common cause is 
poor technique (AlHindi et al., 2016, p. 85). Understanding 
anatomical relationships, variations, and proper technique are 
critical to mastering the IAN block. This project aims to develop an 
educational module for IAN blocks in the hope of decreasing the 
failure rate, increasing one’s confidence and therefore the 
success rate of the block while minimizing discomfort to the 
patient. A 2% methylene blue (PBS) solution was administered 
into the pterygomandibular space (PMS) in an unembalmed 
cadaver oral cavity. The methylene blue solution served as a 
marker for local anesthetics to visualize the spread in the PMS. A 
27-gauge needle, 1.8mL carpule, and syringe were used to 
administer the solution. Following the injection, the PMS was 
dissected to expose where the dye had aggregated. A Vinca 
(DCLA-0605) caliper was used to measure the dispersion of the 
solution within the PMS. The methylene blue (PBS) dye solution 
aggregated in the area of the inferior alveolar and lingual nerves, 
indicating a successful injection. The mandibular foramen was 
used as a starting point for measuring the dispersion of the dye 
superiorly (37.55mm) where the lateral pterygoid muscle inserts 
into the neck of the mandible. Measurements were also taken in 
an anterior-posterior direction, measuring from the anterior border 
to the posterior border of the ramus (29.51mm). This educational 
module will provide insight into IAN blocks. Although this project’s 
goal was to visualize IAN blocks, future research regarding using 
pre-clinical models (i.e., fresh cadaver heads, simulations, etc.) in 
dental school curriculums may provide future clinicians with the 
tools necessary to administer this block successfully.  

  
  



6 Permeability of Hydrogen Sulfide Donor through 
Isolated Bovine Cornea in Franz Diffusion Apparatus 

 Cole Chandler1, John Auden1, Anjali Rai2, Susmit Mhatre2, 
Catherine Opere2, and Somnath Singh2 

 
1Department of Biology, College of Arts and Sciences; 2School of 
Pharmacy and Health Professions, Creighton University, Omaha, 
NE 

 

Introduction: Hydrogen sulfide (H2S), an endogenous 
gasotransmitter, is reported to have therapeutic potential in the 
anterior segment of the eye. For ocular administration of drugs, 
the cornea poses an anatomical and physiological barrier to 
achieving desired bioavailability.  Moreover, permeation of H2S 
and its donors through the cornea has not been described. 
Therefore, in this study, we investigated the H2S release due to 
permeation of sodium sulfide (Na2S.9H2O) through isolated 
bovine cornea. 
Methods: Franz diffusion apparatus (PermeGear, PA, USA) was 
set up, with 5 mL receiver compartment under stirring and a 
diffusion area of 0.38 cm2. Freshly isolated bovine corneas, pre-
incubated at 37°C in Krebs buffer, were sandwiched between 
donor and receiver compartments. 1 mL sodium sulfide 
(Na2S.9H2O) (0.1%, 0.3%, 1%, 2%, and 3% w/v) solution was 
added to the donor compartment. Samples were evaluated at 
different time points until maximum H2S release was observed. 
The amount of H2S was determined potentiometrically using 
World Precision Instruments (WPI) ISO-H2S-100 ion-selective 
electrode and WPI's TBR4100 Free Radical Analyzer. 
Results: The maximum H2S content determined due to 
permeation of Na2S.9H2O (0.1%, 0.3%, 1%, 2%, and 3%) was 
7.40±0.32, 16.45±0.95, 99.74±9.63, 148.95±18.31, and 
212.29±14.51 nmoles/ml, respectively. Interestingly, the amount 
of H2S in the receiver sample was proportional to the 
concentration of sulfide solution used in the donor compartment. 
Moreover, the time for maximum release of H2S was inversely 
dependant on the concentration of Na2S.9H2O solution, with 
higher concentrations achieving maximum levels at earlier time 
points (12h for 0.1% and 0.3%, 8h for 1%, and 7h for 2% and 3%). 
The maximum H2S released as compared to the Na2S.9H2O 
added to donor compartment was 6-12%.  
Conclusion: We conclude a dose and time dependant release of 
H2S for all concentrations of Na2S.9H2O solutions permeated 
through isolated bovine cornea. 

  

7 Analysis of Glutamate Delta 1 Receptor Mediated 
Intracellular Signaling in the Striatum   

 Poojashree Chettiar, Daniel Monaghan, and Shashank Dravid 

 Department of Pharmacology and Neuroscience, Creighton 
University School of Medicine 

 The glutamate delta (GluD1 & GluD2) receptors form the delta 
family of ionotropic glutamate receptors. GluD1 is widely 



expressed in the cerebral cortex, striatum, hippocampus, nucleus 
acceumbens, lateral septum, bed nucleus stria terminalis, lateral 
habenula, and central nucleus of the amygdala, and cerebellar 
cortex. In contrast, GluD2 is enriched at PF-PC synapse in 
cerebellum and is also expressed in the forebrain. GluDs are 
involved in the organization and maintenance of both excitatory 
and inhibitory synapses by forming a transsynaptic bridge via 
cerebellin and neurexin. GluD1 ablation results in deficits in social 
and emotional behaviors as well as altered learning and memory. 
Previously, we have demonstrated that deletion of GluD1 from the 
striatum results in impaired behavioral flexibility and repetitive 
behaviors. We also found that thalamostriatal dysfunction may 
underlie these deficits. The role of GluD1 in downstream signaling 
is however poorly understood. To better understand GluD1 
mediated signaling we performed GST fusion protein tagged pull 
down assay. Among the pulldown proteins we identified several 
mitochondrial proteins suggesting relationship of GluD1 with 
mitochondrial function. These results are relevant to our recent 
ultrastructural analysis of GluD1 expression where we found that 
GluD1 expression was not only restricted to putative axo-dendritic 
and axo-spinous glutamatergic synapses but was also in 
intracellular location specifically localized to mitochondria.  To 
further explore this finding, we conducted immunoprecipitation 
using GluD1 specific antibody as well as proteome analysis. 
Results suggest that GluD1 may play a role in mitochondrial 
function which may be relevant to neurological diseases that 
involve altered metabolic signaling. 

  
8 Butterflies as Prairie Pollinators 

 Clara Coughlan-Smith, Dr. Mackenzie L. Taylor, and Dr. 
Theodore Burk 

 Department of Biology, Creighton University 

 

The tallgrass prairies of Nebraska are some of the most degraded 
ecosystems in the world. To conserve this beautiful landscape, we 
must first understand the key mechanisms that allow it to flourish. 
Pollination is a crucial component in maintaining the health of 
prairies. Nebraskan prairie butterflies visit prairie flowers even 
more than bees do, but they only account for a tiny percent of all 
known pollinators. These butterflies carry pollen on their bodies 
and visit flowers of the same species consecutively, indicating that 
they may play a role in pollination. 
The goal of this study was to investigate if prairie butterflies 
transfer pollen among flowers. I tested this in two ways. I reared 
Painted Lady Butterflies and placed them in cages with two 
individuals of the following flower species: wild bergamot, black 
eyed Susan, ironweed, oxeye, purple prairie clover, and 
rosinweed. To test whether butterflies pick up pollen on their 
bodies, I swabbed each butterfly and viewed the swabs under a 
microscope. I found that every butterfly carried pollen. Second, I 
examined if butterflies move pollen among flowers. For each 



species of flower, I coated one individual with an Ultraviolet 
powder that acts similarly to pollen. After the butterflies had been 
in a cage with the pair of flowers for four days, I examined the 
cage and the flowers under a black light, but I did not find any 
evidence of powder movement.  
To further our knowledge regarding Nebraskan prairies, I also 
created a photo catalog of the pollen from 48 species of flowers 
from Glacier Creek Preserve in Bennington, Nebraska. This 
catalog gives the typical sizes and shapes of the pollen from each 
species and will serve as a database for future studies regarding 
pollination of this endangered ecosystem.    

  

9 
The Effect of Glucosamine Supplementation and 6 
Weeks of High Intensity Interval Training on Aerobic 
Exercise Performance 

Group Carlie Haase, Mason Dasig, and Joan Eckerson 

 Department of Exercise Science and Pre-Health Professions, 
Creighton University, Omaha, NE 

 

Purpose: Glucosamine (GLN) is an amino monosaccharide 
synthesized from glucose and is a major component of connective 
tissue, skin, tendons, ligaments, and cartilage. GLN 
supplementation has traditionally been used as an adjuvant 
treatment for individuals with osteoarthritis because of its 
chondroprotective effects. However, it was recently shown that 
GLN supplementation for 6 weeks significantly improved 
mitochondrial volume and physical function in aerobically trained 
mice versus placebo. In addition, there were increases in protein 
markers involved with mitochondrial biogenesis, as well as 
improved motor skills and endurance. To date, no studies have 
examined the potential ergogenic effect of GLN in humans. 
Therefore, the purpose of this experiment is to examine the effect 
of GLN supplementation and 6 weeks of high intensity interval 
training on aerobic exercise performance in humans. 
Methods: Following IRB approval, 20 healthy, untrained males 
and females (age range = 19 - 32 yr) will be recruited as subjects. 
None of the participants will have previously been taking GLN 
supplements for 6-mo prior to the study, and will complete a health 
history and medical questionnaire, and informed consent form 
prior to enrollment. Participants will randomly receive one of two 
treatments: (A) 1500 mg GLN-S (n = 10) or (B) placebo (PL, n = 
10). Both treatments will be identical in appearance and ingested 
once daily for 6-wk. Participants will be asked to maintain their 
normal diet and activity patterns throughout the study. Each 
subject will participate in a high-intensity interval training (HIIT) 
program three times per week. Following a warmup on a cycle 
ergometer, subjects will perform 10 sets of 2 min sprint intervals 
at 85%-90% maximal heart rate (HR) with a 1 min recovery period 
between each set. Subjects will be familiarized with the protocol 
and then conduct their own training sessions and monitor the 
intensity of their workouts via HR obtained from a wearable device 



(e.g. smart watch) or a Polar HR monitor and keep a record of 
each training session. The following measures will be taken pre 
and post training/supplementation: Height, Weight, Resting Vitals, 
maximal oxygen consumption (VO2max), maximal heart rate 
(HRmax), body composition assessed using skin folds, and 
mitochondrial biomarkers. Differences (p < 0.05) between and 
within groups will be analyzed using mixed factorial ANOVA. 

  
10 Social Media and Political Efficacy 
 Rebekah Dowlin 

 Department of Political Science and International Relations, 
Creighton University 

 

Previous research finds evidence to support a positively 
correlated relationship between access to information and internal 
political efficacy. American Democracy is founded on this 
assumption, yet with social media on the rise as a new highly 
accessible news source, there is an observed decrease in political 
efficacy. This essay explores this phenomenon through the lens 
of misinformation and party polarization on social media platforms. 

  

11 Behavioral Effects of Vaped Delta-3-
Tetrahydracannabinol (Δ6a-10a) in Male Rats  

 
Darby J. Durbin, Dustin J Stairs, Julia M King, Claire M 
Shinners, Keegan W Kalkman, Abbie A Mollison, Georgio 
Bacchin, Miles D Eckrich, Haydn A Fitzgerald, Conor 
Strumberger, Lauren Beringer, and Vanessa Minervini 

 Department of Psychology, Creighton University, Omaha, NE 

 

The popularity and diversity of cannabis derivatives are on the rise 
due to the recent federal legalization of the production of hemp 
products with less than 0.3% of Delta-9 tetrahydrocannabinol 
(THC). While some recent research has evaluated the abuse 
potential of Delta-9 THC, there is not much data available for the 
more novel minor cannabinoids. These include compounds such 
as the less potent and frequently marketed secondary compound, 
Delta-8 THC. Similar to Delta-8 in potency and molecular 
structure, the minor cannabinoid Delta-3 THC (also known as 
Δ6a10a) is promoted for recreational use most commonly as a 
vaped substance. The current study investigated the effects of 
exposure to vaporized Delta-3 THC (0, 5, 10 and 15 mg/300µl) on 
locomotor activity and antinociception using a warm water tail 
withdrawal assay. Overall, Delta-3 THC did not significantly alter 
locomotor behavior in the 2-hour session, but locomotor activity 
tended to decrease across the session. When split into 30-minute 
bins, the 5mg dose of Delta-3 THC caused an increase in activity 
(p= 0.06) during the 60-90 min block. In terms of analgesic effects, 
Delta- 3 THC increased tail withdrawal latencies immediately post 
vaporization and 30 min post- vapor exposure compared to 
vehicle. At the 0-time point, both the 10 and 15mg doses resulted 
in significantly higher tail withdrawal latencies compared to PG. 



This study indicates that exposure to vaporized Delta-3 THC can 
alter an analgesic response, although higher concentrations might 
be necessary for more robust analgesic effects and more a 
pronounced locomotor effect. Contemporary minor cannabinoids 
that are emerging in the hemp industry should continue to be 
evaluated for classic cannabinoid effects and abuse potential.  

  

12 X-ray Crystallography of the Interaction of Two Gene 
Silencing Proteins 

 Emily Ekstrum, Molly Dolan, and Lynne Dieckman 
 Department of Chemistry and Biochemistry, Creighton University 

 

After DNA replication, newly synthesized strands of DNA are 
wrapped around histone proteins to form nucleosomes during a 
process called replication-coupled nucleosome assembly. 
Nucleosomes are then packaged further to form chromatin. Two 
major proteins that function at the replication fork to induce 
replication-coupled nucleosome assembly are proliferating 
cellular nuclear antigen (PCNA) and chromatin assembly factor 1 
(CAF-1). PCNA encircles newly synthesized DNA and acts as a 
sliding clamp to recruit CAF-1 to the replication fork. CAF-1 binds 
PCNA and loads histone proteins onto the synthesized DNA to 
begin nucleosome assembly. This interaction between PCNA and 
CAF-1 is crucial for DNA packaging and gene regulation; 
however, the structural basis of this binding event is unknown. The 
goal of this study is to determine the structure of CAF-1 bound to 
PCNA using X-ray crystallography. We have obtained crystals of 
a PCNA-CAF-1 complex, which have yielded low-resolution 
electron diffraction patterns. We are working to optimize 
crystallization conditions to increase the resolution of electron 
diffraction patterns to determine the PCNA-CAF-1 structure. This 
structural determination will help in our understanding of how the 
PCNA and CAF-1 interaction regulates DNA organization and 
genome stability. 

  

13 Analysis of Recombinant Anti-Phosphatidylcholine 
Antibodies from VH12-Transgenic Mice 

 Anna Fraser-Philbin, Alexandra Worth, Victoria Palmer, N. 
Max Schabla, and Patrick Swanson 

 Department of Medical Microbiology and Immunology, Creighton 
University 

 

Background: V(D)J recombination of heavy (H) chain and light 
(L) chain genes is the initial process by which B cell receptors 
(BCR) are created. Antigen-dependent selection steps trigger 
receptor editing, modifying their specificities and enforcing self-
tolerance. VH12 transgenic mice express a H chain that, if paired 
with the KV4-91 L chain, confers reactivity to phosphatidylcholine 
(PtC+), a common membrane phospholipid. Selection 
mechanisms for autoreactivity remain unclear. Bulk sequencing of 
VH12 KV4-91 PtC+ B cells shows skewing towards distal J kappa 



(JK) gene usage, especially JK5, which is more pronounced in 
receptor editing deficient (dnRAG1) VH12 mice. We hypothesize 
that KV4-91 joined to JK5 results in stronger PtC reactivity than 
other JK genes, which triggers receptor editing more frequently. 
To test this, we cloned, expressed, and purified recombinant 
VH12 KV4-91 mouse antibodies paired with JK2, JK4, or JK5, 
analyzed their PtC reactivity, and computationally modeled their 
structures.  
Methods: Antibodies from sorted VH12 transgenic mouse B cells 
were cloned and expressed in HEK293T cells. Harvested 
supernatants were screened for binding to fluorescent PtC 
liposomes by flow cytometry, and purified antibodies were 
analyzed for PtC binding by ELISA. 
Computational modeling of the variable domains was performed 
by RosettaAntibody and docking with PtC by AutoDock Vina. 
Results: Flow cytometry shows PtC binding by all KV4-91 
antibodies with JK5 being markedly higher. PtC ELISAs also show 
JK5 antibodies to have the highest amount of binding. 
Computational modeling shows highly flexible loops in VH12 and 
minor differences in predicted binding affinity with PtC. 
Conclusions: Results from the flow cytometry assay and PtC 
ELISAs suggest that VH12 antibodies containing KV4-91 joined to 
JK5 are more PtC reactive than those joined to other JK genes. 
Efforts are ongoing to model the docking of PtC, to identify and 
validate essential residues for PtC reactivity, and to profile cross-
reactivity. 
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A Novel, Unbiased 3D Region-Based Convolutional 
Neural Network for Hair Cell Detection, Electron 
Microscopy Based Hair Cell Image Segmentation and 
Deep Embedded Subspace Clustering for Prediction 
of Cochlear Hair Cells 

 Bhagyashri Gawande1, Steven Fernandes1, David He2; 
and Peter Steyger2 

 
1Department of Computer Science, Design & Journalism, 
College of Arts and Sciences; 2Department of Biomedical 
Sciences, School of Medicine, Creighton University 

 

Approximately 20% of the global population is affected by 
hearing loss, which is more than 1.5 billion people. In the United 
States, ~15% of American adults (37.5 million) aged 18 and over 
report some trouble hearing. Hearing loss most often occurs in 
the inner ear, where sound is transduced by inner hair cells 
(IHCs) and then converted into electrical signals that are carried 
by auditory nerve fibers to the brain. According to the WHO, 
unaddressed hearing loss creates an annual global cost of US$ 
980 billion, which includes the cost of hearing devices, 
educational support, productivity losses, and societal costs. 
This project will develop a novel approach for auditory hair cell 
detection along the entire length of the cochlea using an 
innovative deep learning approach. Our deep learning model will 



use two main algorithms for analyzing microscopy images of 
cochlear hair cells: 3D iFS-RCNN for hair cell detection and EM-
net for hair cell segmentation. To detect and classify cochlear 
hair cells, we will use iFS-RCNN which encompasses the cell 
using a box, a classification label, and a confidence score. For 
hair cell segmentation, we will analyze the fluorescent signal in 
hair cells along the length of the cochlea using EM-net and 
optimize spatial embeddings of cells for instance segmentation. 
We will also use Deep Embedded Subspace Clustering to 
calculate clusters of pixels for prediction of segmentation masks 
of missing cells as shown in Fig.1. 
We envision that our segmentation analysis will be used with 
fluorescent markers to label the whole cell for volumetric 
analysis, or spatial distribution of fluorescence within a cell of 
fluorescently labeled structure (i.e., endoplasmic reticula, 
mitochondria, or fluorescent drugs). Our deep learning-based 
algorithms can also be used to validate the protective capabilities 
of oto therapeutic drugs designed to prevent hearing loss or 
rehabilitate the ability to hear. 

  

15 Deep Learning Meets Ignatian Spirituality: Enhancing 
Interactions with Misty 2 Robot 

 Hannah Graff and Steven Fernandes 

 Department of Computer Science and Mathematics, Creighton 
University 

 

Artificial Intelligence (AI) is a developing field in computer science 
that works to simulate human intelligence through machines. This 
project focuses on Misty the Robot, a unique yet significant 
application of Artificial Intelligence. Using code from Python, Misty 
is programmed for three main functions: facial recognition, 
temperature detection, and obstacle navigation. Through training 
and testing data, Misty can recollect and subsequently greet 
previous humans she has met. Using a thermal camera, Misty can 
detect if nearby temperatures are abnormal. Using various 
sensors, Misty can navigate any space without running into 
objects around her.  Nevertheless, Misty is also programmed with 
many expressive capabilities, reacting audibly and visually to 
facial recognition. Misty can greet you uniquely based on the time 
of day and can address previously recognized faces by name. 
This technology not only humanizes the world of AI but has many 
applications to further its possibilities. Through detection of fevers 
and adaptability to expand facial recognition, Misty represents just 
one direction we can advance the world of Artificial Intelligence. 

  
  



16 
The Effect of an 8-Week Fast- vs. Slow-Velocity 
Resistance Exercise on Movement Speed, Maximal 
Strength, and Load-Velocity Relationship in Older 
Adults 

 Mae Grahek, Kelley G. Hammond, Leland Barker, Mikayla 
Grocki, Blake Murphy, Jacob A. Siedlik, and Mitchel A. 
Magrini 

 Department of Exercise Science, Creighton University Omaha NE 

 

Purpose: The purpose of this study was to examine the effect of 
a high- vs. low-velocity lower body resistance training (RT) 
program on concentric movement speed, muscle strength, and 
the associated load-velocity (LV) relationship in older adults (OA). 
Methods: Nineteen OA volunteered to complete an 8-week RT 
program and were randomly assigned into a high-(HV; n=10; 
Age=70}6 y) or a low-velocity RT group (LV; n=9; Age=74}7 y). 
Movement speed for each training and testing repetition was 
assessed using a linear position transducer during the concentric 
phase of the belt squat movement. The HV and LV were required 
to move at a mean velocity above 0.7m/s and between 0.25-0.3 
m/s, respectively. Maximal strength was assessed before (PRE), 
4-weeks (MID), and after (POST) the 8-weeks exercise 
intervention until they reached their one repetition maximum 
(1RM). A linear regression equation was developed using the 
mean velocity and relative load (kg/BW) at each incremental step 
to provide an LVREL slope. The LV area under the curve (LVAUC) 
was calculated from the LVREL slope using the trapezoidal 
method. Separate 2 (condition) × 3 (time) repeated measures 
ANOVAs were run to examine any potential differences between 
groups in ABS 1RM, REL 1RM, MMS, LVREL slope, and LVAUC. 
An independent samples t-test was run to examine the difference 
between average total exercise volume (repetitions/load) between 
groups (HV vs. LV). Hedges’ g effect size was used to estimate 
effect size.  
Results: No significant Condition × Time interaction effect were 
revealed for ABS 1RM (p=0.739), REL 1RM (p≥0.05), MMS 
(p=0.212), LVREL slope (p=0.61), or LVAUC (p=0.913). However, 
a main effect for time was revealed for ABS 1RM (p=0.002, 
PRE=142.67}27.17kg vs. POST=186.28}41.80kg, Hedges’ 
g=-2.46), REL 1RM (p≤0.001, PRE=2.01}0.22kg/BW vs. 
POST=2.67}0.47kg/BW, Hedges’ g=-3.57), and LVAUC 
(p=0.03, PRE=0.40}0.24 kg/BW・m/s vs. MID=0.65}0.30 
kg/BW・m/s, Hedges’ g=-1.83; p≤0.001, PRE=0.40}0.24 kg/BW
・m/s vs. POST=0.78}0.32 kg/BW・m/s, Hedges’ g=-2.67). 
Further, there was no significant differences in average total 
volume between groups (HV=47,490.25}10,888.33 vs. 
LV=43,721.24}14552.52, p=0.26, Hedges’ g=0.60). 
Conclusions: These data suggests that when total volume is 
matched, that there were no differences between groups and all 
improved from PRE. Absolute and relative strength improved from 
PRE to POST. LVAUC increased suggesting participants got 



faster and stronger following the intervention. Because there were 
statistical alterations in LVAUC but no statistical alterations in the 
LVREL slope, LVAUC may be a better indication of positive 
adaptations resulting from the resistance training intervention. 

  

17 Hill-topping Behavior in Male Black Swallowtail 
Butterflies at a Restored Tallgrass Prairie Reserve 

Group Hana Griffin, Sydney Hiatt, and Dr. Theodore Burk 
 Department of Biology, Creighton University 

 

Male Black Swallowtail butterflies engage in “hill-topping”, mate-
location behavior for the purpose of reproduction; this behavior is 
territorial and requires the male swallowtail to compete for a 
position at the highest elevation within a given area to maximize 
mating opportunities. Previous studies have shown that 
successful males defend areas of markedly elevated locations 
with topographic distinctiveness. These males demonstrated 
higher success rates with fewer competitors, previous success, 
and activity earlier in the season. We investigated this behavior of 
Black Swallowtail butterflies, observing the duration of successful 
maintenance of territory by males on a hill-top at the prairie. The 
observations were conducted at Glacier Creek Preserve, a 525-
acre restored tallgrass prairie in Northwestern Omaha maintained 
by the University of Nebraska at Omaha. All males that competed 
for the hilltop were observed and tagged if possible. About 80 
observations were recorded between July 8th and September 2nd 
of 2022. Qualitative and quantitative measurements were 
recorded to determine if size and age were factors in male 
success. We found that Black Swallowtails successfully defend 
their territory for a maximum of two days and a minimum of several 
minutes before being succeeded by another Black Swallowtail. 
The size of the Black Swallowtails had no apparent effect on the 
success of territorial defense, but the effect of other factors 
including color vibrancy and injury are being investigated further. 

  

18 High-Intensity Interval Training for Older Adults: A 
Biofeedback Protocol 

 
Mikayla Grocki, SPT, Blake Murphy, Kelley Hammond, PhD, 
Mitchell Magrini, PhD, and Rashelle Hoffman, PT, DPT, PhD, 
GCS 

 Department of Physical Therapy, Creighton University, Omaha, 
NE 

 

Background: Age-related decreases in skeletal muscle mass, 
mobility, and cardiorespiratory endurance contribute to an 
increased risk of falls and mortality in the older adults. Physical 
exercise can elicit favorable effects on age-related declines; 
however, the majority of this population is not meeting exercise 
recommendations. High-intensity interval training (HIIT) is a highly 
engaging and time-efficient exercise approach that could address 
these concerns in older adults. 



Objective: Our objective is to determine the efficacy of a 12-week 
HIIT program on cardiovascular endurance, neuromuscular 
function, and muscle architecture with increased age in a cohort 
of in older adults aged 65-95 years old. 
Design: The study is a pre-post design with assessments at 
baseline and post-intervention (12 weeks).  
Participants: Sixty participants (65-95 years old) from the local 
community will participate in the study. 
Intervention: The HIIT program will consist of three sessions of 
30 – 45 minutes a week on nonconsecutive days administered 
over 12 weeks. Estimation of maximum heart rate (HRmax) with 
submaximal bike testing and a 3 – 5 repetition maximum (RM) 
strength assessment will be used to individually tailor the training 
protocol. The protocol will consist of a circuit-style HIIT with an 
emphasis on maximizing muscle power using movement velocity 
biofeedback and full body bike HIIT with a work-to-rest ratio 
increasing at week five and nine. Heart rate monitors and rate of 
perceived exertion (RPE) will be used to monitor exercise 
intensity. Additionally, weekly blood lactate levels will be 
administered to measure metabolic load. 
Measurements: The primary outcomes will be cardiovascular 
endurance (6-min walk test), neuromuscular function (voluntary 
peak torque, peak muscle activation rate/amplitude), and muscle 
architecture (muscle and myofiber size).  
Conclusions: The findings of this study could provide clinicians 
with the initial knowledge of appropriate HIIT exercise prescription 
for older adults to help moderate the effects of age-related 
progressive declines. 

  
19 June Susanto-Jones Buries Boys’ Bones  
 Amelia Harahap 

 Department of English and Women’s and Gender Studies, 
Creighton University 

 

I am seeking funding to complete June Susanto-Jones Buries 
Boys’ Bones, a novel in progress. At times June Susanto-Jones 
takes the phrase “kill all men” to heart. She killed her last boyfriend 
with an intense make out session and six months ago she 
murdered sorority sister Bailey Sampson’s dirtbag of a boyfriend: 
Blake Jensen. Despite her morbid extracurricular hobby, it is clear 
June is not a sociopath. She always ensures her victims are toxic, 
manipulative, and at times involved with illegal activities 
themselves. Her empathy towards Bailey even drives June to help 
her through her breakup. But Bailey refuses until they are brought 
together through June’s campus tutoring job. Taking inspiration 
from her role, June proposes a new lesson plan: how to cure a 
breakup. Finally, Bailey reluctantly agrees but not without a catch. 
Through their unexpected time together the polar opposite pair 
grow close, maybe even a little too close. Does Bailey know 
something about Blake or are there other more romantic motives 
behind her actions?  



20 Osteological Observations of Royal Infants and 
Subadults from the Classic Maya Period 

 Aidan Herrera, and Erin Blankenship-Sefczek, PhD 
 Department of Cultural Studies, Creighton University, Omaha NE 

 

Buenavista del Cayo and Cahal Pech were two royal urban 
centers active during the ancient Maya Classic Period (200-900 
CE). Despite extensive research on these sites, little is understood 
about the infant and subadult burials found at these centers. Cross 
analyzing health status with burial context allows for an 
interpretation of how Maya royalty viewed child mortality. 
Osteological analysis was undertaken to estimate age and relative 
health of fifteen individuals. Raw data was collected by measuring 
lengths of bones and noting any signs of trauma or pathology. 
Using regression analysis, age ranged from newborn infants to 
pubescent teens were determined. No pathology or trauma was 
observed.  

  
21 Nanoparticle-Mediated Radiotherapy 
 Jayce Hughes and Andrew Ekpenyong 
 Department of Physics, Creighton University, Omaha NE 

 

Nanoparticle-mediated radiation therapy (NPRT) is an emerging 
clinical research frontier which seeks to enhance the radiotherapy 
outcomes through two main strategies: local tumor dose 
enhancement and radio sensitization. In our Translational 
Biomedical Physics Laboratory at Creighton University, we have 
developed essays and published new findings on NPRT for brain 
cancers such as Glioblastomas (1-3). In October 2021, the TBP 
research lab filed a Provisional Patent Application (EFS ID: 
44092962) with the US Patent and Trademark Office, titled 
“Methods for Simultaneous Dose Enhancement and Counter-
Metastasis in Cancer Radiation Therapy”. Our methods 
simultaneously enhance the dose delivered to cancer cells and 
reduces the ability for them to spread and form secondary tumors 
by reducing their migration. Migration is a key step in metastasis, 
the process that accounts for over 90% of cancer-related deaths. 
Our methods use biocompatible NPRT to effect both the 
increased release of electrons that promote reactive oxygen 
species (ROS) generation and dose enhancement, while making 
the cells more likely to the killing effect of ionizing radiation. We 
are now expanding the methods to other types of cancer, besides 
brain cancers. By using a state-of-the-art cell irradiator (Faxitron) 
for clinically relevant dosing, monitoring migration in real time 
using the electric cell impedance sensing device (ECIS), 
assessing ROS generation via fluorimetry, obtaining survival 
curves using a cloud-based clonogenic assay (CytoSmart Omni), 
we are now working towards synergizing our NPRT methods with 
chemotherapy and immunotherapy for personalized or biologically 
guided radiotherapy.     



22 
Sterically Directed Imidazole Side Chain Protection 
Strategies for Preparation of 4(5)-Benzyl-L-Histidine 
Peptide Synthesis Reagents 

 Katelyn Kelly, and Martin Hulce 

 Department of Chemistry and Biochemistry, College of Arts and 
Sciences, Creighton University, Omaha, NE 

 

Calcitonin gene-related peptide (CGRP) is a potent peptide 
vasodilator produced in the peripheral and central nervous 
systems. Binding of CGRP to its receptor causes dilation of 
cerebral and dural blood vessels, thought to be the source of 
nociception in migraine. The derivatized CGRP fragment Nα-
benzoyl-[4(5)-benzyl-L-His10]-CGRP(8-37) is a CGRP antagonist 
with 100-fold greater binding affinity compared to a standard 
antagonist, CGRP(8-37). To develop a high yield route to [4(5)-
benzyl-L-His10]-CGRP(8-37) by solid-phase peptide synthesis 
using imidazole based protected 4(5)-benzyl-L-His, preparations 
from Pictet-Spengler cyclocondensation of L-His and 
benzaldehyde to yield 4-phenylspinacines, which were 
subsequently regioselectively N-1 protected, were investigated.  

  

23 Investigating the Role of RACK1 in Regulating RAG1 
and RAG2 Protein Degradation 

 Skylar Ketteler, N. Max Schabla, and Patrick Swanson 

 Department of Medical Microbiology & Immunology, Creighton 
University 

 

Background: Developing B cells assemble functional 
immunoglobulin genes from gene segments via the process of 
V(D)J recombination. The recombination activating gene proteins 
1 and 2 (RAG1 and RAG2) initiate this process by binding and 
cleaving the gene segments to produce a DNA double-strand 
break (DSB). Previously, we identified the CRL4VprBP E3 
ubiquitin ligase as facilitating cullin-dependent and proteasome-
dependent degradation of RAG1. This finding suggests post-
translational modification modulates RAG protein levels in 
response to intracellular cues to avoid introducing aberrant DSBs. 
However, the mechanisms involved in targeting RAG1 for 
degradation remain poorly defined. Using proteomics, we 
identified that RAG1 associates with Receptor of Activated C 
Kinase 1 (RACK1), which previous studies identified as a 
substrate adaptor for cullin E3 ligases. Based on this finding, we 
hypothesize that RACK1, after receiving some activating signal 
during BCR signaling, binds RAG1 and targets it to the 
CRL4VprBP E3 ubiquitin ligase complex for polyubiquitination and 
subsequent proteasomal degradation. 
Methods: To test this hypothesis, HEK293T cells were co-
transfected with plasmids encoding MBP-RAG1 and MBP-RAG2, 
with FLAG-RACK1 or a transfection control. Inhibitors of cullin E3 
ligases (MLN4924), proteasome (bortezomib), or B cell receptor 
(BCR) signaling cascade, or a vehicle control were added to cell 



culture plates. Proteins were harvested via RIPA whole cell 
lysates and visualized via western blotting. 
Results: RACK1 overexpression markedly reduces RAG1 and 
RAG2 protein levels compared to vehicle controls. Treatment with 
MLN4924 or bortezomib rescued RAG protein levels in the 
presence of overexpressed RACK1, indicating that RACK1-
mediated changes in RAG protein levels are cullin- and 
proteasome-dependent. 
Conclusions: These in vitro experiments support our model that 
RACK1 functions as an adaptor to bridge RAG1 to the 
CRL4VprBP E3 ubiquitin ligase complex. Additional experiments 
are needed to understand the role of BCR signaling in this 
process. 

  

24 
From Melanoma to Glioblastoma: Rationale for 
Pembrolizumab-based Radioimmunotherapy against 
Brain Tumors 

 Arij Khan, Jordyn Rockwell, Jayce Hughes, Kylie Machida, 
Bayode Ibironke, and Dr. Andrew Ekpenyong 

 Department of Physics, Creighton University 

 

Pembrolizumab, an antibody that is used in cancer 
immunotherapy, has been used successfully against melanomas. 
In 2014, the U.S. Food and Drug Administration (FDA) approved 
pembrolizumab to treat patients who have advanced stages of 
melanoma. Pembrolizumab works by targeting and blocking PD-
1 protein on the surface of T-cells. The blockage of T-cells triggers 
these immune cells to find and kill cancerous cells. There are 
several ongoing clinical trials involving the use of Pembrolizumab 
against Glioblastomas, the most common type of malignant brain 
tumor amongst adults. Along with being the most common, 
Glioblastoma is also one of the most complex, aggressive, and 
treatment-resistant brain tumors, with the median survival rate 
being about 15 months. Current methods of treatment, such as 
surgery, radiotherapy, and chemotherapy, have not shown results 
that increase the median survival rate by a significant amount. A 
different treatment approach, radioimmunotherapy, is now being 
developed to see if survival rates will increase in those with 
glioblastoma. This treatment utilizes both radiotherapy and 
immunotherapeutic agents. Recently, an increased risk of 
developing glioblastoma was found among melanoma patients. A 
genetic predisposition connecting melanoma and glioblastoma 
has been proposed. This project explored the rationale for use of 
Pembrolizumab against Glioblastomas, in view of in vitro methods 
being developed in our lab to test Pembrolizumab against 
glioblastoma cells. In that project, two glioblastoma cell lines, 
T98G and U87 were used. Following radioimmunotherapy, these 
cell lines were treated with fluorescent dyes, Hoescht and Calcein 
to stain nucleic acids and the cytoplasm of the cells, respectively. 
Parameters examined included mitotic cell ratio, circularity, and 
nucleus/cytoplasmic ratio. By combining these morphometric 



parameters with results from clonogenic assays and migration 
assays, we hope to provide cellular level assessment of the 
impact of Pembrolizumab on glioblastoma cells.  

  

25 
The Role of Orexin in Hippocampal Synaptic and 
Network Correlates of Learning and Memory in a Pre-
Clinical Tle Model 

 
Joseph A Kostansek IV, Samantha Draves, Segewkal Heruye, 
Stephanie Matthews, Timothy Simeone, and Kristina 
Simeone 

 Department of Pharmacology and Neuroscience, Creighton 
University, Omaha, NE 

 

Significance of Problem: Epilepsy is associated with an 
increased risk for cognitive dysfunction. The mechanisms of TLE-
associated cognitive impairments are not well understood, 
impeding the development of effective therapies, and 
representing a critical knowledge gap.  
Background: The Kv1.1 knockout (KO) mouse, a preclinical 
temporal lobe epilepsy (TLE) model, develops spontaneous 
recurrent seizures and displays cognitive deficits. In KO mice, 
there is a 20% increase in the number of orexin neurons 
compared to WT and younger KO mice who have not yet 
developed seizures. Supra-homeostatic concentrations of orexins 
are known to inhibit long-term potentiation (LTP). Additionally, 
orexin antagonists attenuate impaired LTP in experiments with 
supra-homeostatic orexin concentrations.  
Hypothesis: Blocking orexin receptors in KO hippocampi with a 
dual orexin receptor antagonist (DORA) will rescue KO CA3-CA1 
synaptic plasticity and CA1 network oscillations 
Experimental Design: Hippocampal slices from wild-type (WT) 
C3HeB/FeJ mice and KO mice were placed over a planar multi-
electrode array and perfused with artificial cerebrospinal fluid 
(aCSF). CA1 stratum radiatum field EPSPs (fEPSPs) were 
evoked by a paired-pulse (50ms) stimulation of Schaffer 
Collaterals. Baseline responses were recorded followed by 
stimulations during perfusion of TCS-1102 (300 nM), a dual orexin 
receptor antagonist that blocks both orexin receptor 1 and 2. LTP 
was induced with a theta-burst stimulation protocol. The fEPSP 
slopes (10-90%) were used to quantify responses. Spontaneous 
network oscillations were recorded with and without TCS-
1102 (100nM). Sharp waves and ripples in the CA1 region were 
analyzed.  
Results: KO CA3-CA1 synapses have increased basal 
transmission compared to WT and was not significantly altered 
with the application of 300nM DORA. LTP decays at the KO CA3-
CA1 synapse, and bath application of 300nM DORA rescues LTP 
to WT levels presynaptically via decreasing the paired-post ratio 
to WT levels after induction of LTP.  
Conclusion(s): Our data suggest that orexin contributes to 
synaptic and network alterations in epileptic KO hippocampus 



thus impairing network and synaptic correlates of memory. 
Treatments targeting orexin may have therapeutic potential in 
treating cognitive deficits comorbid with epilepsy.  

  

26 Computational Modeling of Impedance-Based Cell 
Migration Data using R codes 

Group 
Katherine Lemke, Ashley Homecgoy, Liz Cronin, Yohan 
Walter, Andrew Walther, Bayode Ibironke, Melanie 
Schwingler, and Dr Andrew Ekpenyong 

 Department of Physics Creighton University Omaha NE 

 

The modeling of electric cell-substrate impedance sensing data 
has been growing in popularity in order to extract cell adhesion, 
proliferation and migration parameters that increase 
understanding of cancer metastasis. Typically, the impedance is 
graphed in relationship to time, and there are many models used 
to fit these data. In this study, R code provided fits for ECIS data 
with logistic regression, spline, and line segment models.  These 
models are used to extract information about the changes in 
impedance due to radio- and chemotherapeutic interventions on 
cancer cells. Furthermore, beyond the data fitting and extraction 
of parameters, the equations of these models provide information 
for characterizing the dynamic impact of different treatments on 
cancer metastasis. In this study, radio- and chemotherapeutic 
treatments of T98G and U87 glioblastoma cells were modeled, 
and parameters extracted indicate the impact of the treatments on 
cancer migration and hence, on cancer metastasis, the complex 
process that is responsible for over 90% of cancer related deaths. 

  

27 
Comparison of Heterocyclic Subunits in Lanthanide 
Coordination Compounds of Tridentate Click 
Chelators 

 Mackenzie N. Meyer and James T. Fletcher 
 Department of Chemistry and Biochemistry, Creighton University  

 

Tridentate chelators containing 1,2,3-triazole rings have found 
renewed interest in recent years due to the ease in which 1,4-
difunctionalized-1,2,3-triazoles can be prepared using the 
Sharpless-Meldal copper-catalyzed azide-alkyne cycloaddition 
(CuAAC) ‘click’ reaction.  2,6-Bis(1-substituted-1,2,3-triazol-4-
yl)pyridine analogs are among the most widely studied and have 
previously been shown capable of coordinating many different 
transition metal ions and each of the fourteen commercially 
available trivalent lanthanide ions.  Because chelator identity itself 
can significantly influence the properties of its resulting 
coordination compounds, the goal of this study was to prepare the 
tridentate chelators 2,6-bis(1-benzyl-1,2,3-triazol-4-yl)pyrazine 
and 2,4-bis(1-benzyl-1,2,3-triazol-4-yl)pyrimidine using a click 
chemistry approach and compare their lanthanide ion 
coordination chemistry with the more common pyridine chelator 



analog.  The target chelators were prepared in 74% and 51% yield 
respectively using a one-pot tandem deprotection/substitution/ 
CuAAC reaction on 2,6-bis(trimethylsilylethynyl)pyrazine or 2,4-
bis(trimethylsilylethynyl)pyrimidine precursors.  Eu(III), Sm(III) 
and Tb(III) lanthanide complexes were prepared by reacting 
excess chelator with trivalent lanthanide triflate salts in 
tetrahydrofuran solvent, with yields of 79-89% for the pyrazine 
analogs and 70-88% for the pyrimidine analogs.  Following 
isolation by precipitation from the reaction solvent, products were 
characterized by HRMS and HNMR.  The UV-Vis emission 
properties of each complex were measured both in solution and 
in the solid state, and the influence of the differing center ring was 
determined by comparing the europium, samarium, and terbium 
triflate complexes of the analogous pyridine, pyrazine, and 
pyrimidine containing chelator analogs.  Details regarding chelator 
and coordination compound synthesis, spectroscopic 
characterization, and fluorescence trends regarding lanthanide 
ion antenna effect will be presented.   

  

28 Quality-by-Design as a Tool for Optimizing 
Formulation Development of Polymeric Microparticles 

 Susmit Mhatre, Anjali Rai, Cole Chandler, John Auden, 
Catherine Opere, and Somnath Singh 

 Department of Pharmacy Sciences, School of Pharmacy and 
Health Professions, Creighton University, Omaha, NE 

 

Introduction: Quality-by-Design (QbD) is a mathematical way of 
designing the development process of a product rationally based 
on its desired final quality. QbD models help in achieving desired 
critical quality attributes (CQAs) systematically by evaluating 
critical process parameters (CPPs). In this study, we employed 
QbD to develop polymeric microparticles loaded with H2S donor.  
Methods: “JMP Pro (16.1.0)” was used to generate the QbD 
design and run the analysis of the model. The CPPs identified for 
preparation of polymeric microparticles were polymer drug ratio, 
polymer surfactant ratio, quantity and viscosity of dispersion 
medium, and sonication energy in the coacervation step. Three 
key CQAs for microparticles were size, encapsulation efficiency, 
and release profile. A “Main Effects” screening (MES) QbD model 
was developed to identify the CPPs significant in determining 
CQAs. Thereafter, a “Central Composite design” (CCD) was 
developed to quantitatively establish the relationship between 
significant CPPs and CQAs.  
Results: The MES design recommended 15 formulation designs 
with variable values of CPPs. Microparticles were successfully 
prepared using a solvent-evaporation coacervation process. From 
their characterization, the polymer drug ratio and dispersion 
medium quantity were found significant (p=0.006 and p=0.022, 
respectively), while polymer surfactant ratio, dispersion medium 
viscosity and sonication energy, were critical but not statistically 
significant (p=0.237, p=0.141 and p=0.072, respectively). The two 
significant CPPs (polymer drug ratio and dispersion medium 



quantity) were used to further develop the CCD. 14 formulations 
were developed based on recommendation of the CCD. From 
their characterizations, polymer drug ratio was found to 
significantly affect the CQAs (p=0.017) while dispersion medium 
quantity was critical but not statistically significant (p=0.016). 
Moreover, polymer drug ratio also exhibited significant secondary 
interaction (p=0.019). 
Conclusion: For microparticles loaded with H2S donor, MES 
model identified polymer drug ratio and dispersion medium 
quantity as significant CPPs among others, while the CCD model 
established their quantitative relationship. 

  
29 Tanycytes in Preclinical Epilepsy 
 Huda Mian, Parisa Rafiei, Shruthi Iyer, Samantha Draves, 

Madeline Dunlay, Tim Simeone, and Kristina Simeone 

 Department of Pharmacology and Neuroscience, Creighton 
University 

 

Tanycytes are an important cell type of the third ventricle that 
contributes to the barrier between the CSF and the hypothalamus. 
The alpha tanycytes are located on the dorsal aspect of the third 
ventricle, and beta tanycytes are on the ventral aspect of the third 
ventricle. Tanycytes are cells that play a critical role in maintaining 
homeostasis and facilitating CSF movement. Seizures can induce 
injury, ectopic neurogenesis, and metabolic dysfunction. Here, we 
tested the hypothesis that the number and function of tanycytes 
will be altered in Kv1.1 knockout mice, a preclinical model of 
spontaneous recurrent seizures. We used immunohistochemistry 
and stereology to address this hypothesis. We stained for GFAP 
to determine the number of alpha and beta tanycytes, DCX to 
identify ectopic neurogenesis, and GLUT1, BLBP, and AQP4 to 
test differences in functional proteins. Our results showed that 
tanycyte expression was dysregulated in epileptic mice. 

  

30 The Utilization of Thioflavin T in Identifying G-
Quadruplexes in Human AZ RNA 

 Sara Mullenbach, Lindsay Nedungadi, and Juliane Strauss-
Soukup 

 Department of Chemistry and Biochemistry, Creighton University 
Omaha NE 

 

Riboswitches are components of noncoding regions of messenger 
RNAs (mRNAs) that, upon ligand binding, aid in the regulation of 
surrounding gene transcription. It is well established in previous 
literature that riboswitches are prevalent in bacteria, but the 
Soukup lab has been investigating a highly conserved eukaryotic 
RNA sequence that similarly displays high specificity and affinity 
for a specific ligand, conformational changes upon ligand binding, 
and ligand-dependent gene expression. Previous work of mine 
has investigated the kinetics of the binding of spermine, a natural 
ligand, to human AZ RNA utilizing isothermal titration calorimetry 
(ITC). Results indicated unexpected interruption of baseline data 



due to an additional unknown thermodynamic process, which led 
to the investigation of the role of G-quadruplex (G4) formation in 
the RNA strand. The aim of my research is to utilize Thioflavin T 
(ThT), a water-soluble fluorescence probe, to identify the 
presence of G4 structures in human AZ RNA which may impact 
metabolite/ligand binding.  

  

31 
The Effect of an 8-Week High- vs. Low-Velocity 
Resistance Exercise on Vastus Lateralis and Rectus 
Femoris Cross-Sectional Area and Echo Intensity in 
Older Adults 

 
Blake Murphy, Kelley G. Hammond, Leland Barker, Mae 
Grahek, Mikayla Grocki, Jacob A. Siedlik, and Mitchel A. 
Magrini 

 Department of Exercise Science and Pre-Health Professions, 
Creighton University 

 

Purpose: The purpose of this study was to examine the effect of 
a high- vs. low-velocity lower body resistance training (RT) 
program on m. vastus lateralis (VL) and m. rectus femoris (RF) 
cross-sectional area (CSA) and echo intensity (EI) in older adults 
(OA).  
Methods: Nineteen OA volunteered to complete an 8-week RT 
program and were randomly assigned into a high- (HV; n=10; 
Age=70±6 y) or a low-velocity RT group (LV; n=9; Age=74±7 y). 
Movement speed for each training and testing repetition was 
assessed using a linear position transducer during the concentric 
phase of the belt squat movement. The HV and LV were required 
to move at a mean velocity above 0.7m/s and between 0.25-0.3 
m/s, respectively. Load was adjusted to ensure movement speed 
was within appropriate ranges. Participants were provided velocity 
biofeedback of their concentric movement speed and encouraged 
to move the load as quickly as possible. One investigator recorded 
three panoramic ultrasound images of the RF and VL on the right 
thigh of each participant. Each muscle’s CSA and EI were 
analyzed offline and averaged to determine RF (RFCSA) and VL 
(VLCSA) CSA. The CSA of each muscle was derived from outlining 
the muscle, excluding as much subcutaneous fat and fascia as 
possible from the US images. The EI of the RF (RFEI) and VL 
(VLEI) was determined from the CSA images using gray scale 
ultrasonography on a scale of 0-255. The EI value was then 
corrected for subcutaneous tissue thickness using the pre-
established equation: Corrected EI = raw EI + (subcutaneous fat 
thickness (cm) × 40.5278). Separate 2 (condition) × 2 (time) 
repeated measures ANOVAs were run to examine any potential 
differences between groups and time points in RFCSA, RFEI, VLCSA, 
and VLEI. An independent samples t-test was run to examine the 
difference between average total exercise volume 
(repetitions/load) between groups (HV vs. LV). Hedges’ g effect 
size was used to estimate effect size.  
Results: There were no Condition × Time interactions or main 



effects for time in RFCSA (p=0.65), RFEI (p=0.79), VLCSA (p=0.73), 
VLEI (p=0.92). However, there was a significant main effect for 
time in VLCSA (PRE: 12.53 ± 3.93 cm2 vs POST: 14.64 ± 3.87 cm2, 
p=0.03, g = -1.07). Further, medium to large effect sizes were 
observed in the HV in RFCSA (PRE: 8.02 ± 1.73cm2 vs POST: 8.36 
± 1.50 cm2, g = -0.42), VLCSA (PRE: 12.87 ± 3.43cm2 vs POST: 
14.64 ± 4.22 cm2, g = -0.94), and VLEI (PRE: 89.80 ± 30.12 au vs 
POST: 80.85 ± 18.51 au, g = 0.73). Medium to large effect sizes 
were observed in the LV in RFCSA (PRE: 7.64 ± 2.36 cm2 vs POST: 
8.31 ± 2.11 cm2, g = -0.62), VLCSA (PRE: 12.14 ± 4.60 cm2 vs 
POST: 14.63 ± 4.00 cm2, g = -1.20). Volume completed between 
groups were not significantly different (HV = 47,490.25 ± 10,888 
vs LV = 45,705.93 ± 16171.50, p = 0.81, g = 0.27).  
Conclusion: Improvements in RF and VL CSA were discovered 
in both groups, with a significant increase in VLcsa when 
collapsed across groups between PRE and POST intervention. 
Additionally, the reduction in Vlei in the HV and LV from pre to 
post suggest the increase in VLcsa could be due to an increase in 
muscle tissue. 
Practical Applications: Clinicians, coaches, and practitioners 
can incorporate both HV and LV training techniques in exercise 
programing for older adults to produce an increase in lower body 
CSA and muscle size. 

  

32 
What are we Doing? Leveraging Best Evidence for 
Quantifying Intervention Fidelity to Define Dose-
Response to Physical Therapy. 

 Nolan Nomura, Brad Corr, Kimberley Scott, and Max Kurz 

 Department of Physical Therapy, Creighton University, Omaha, 
Nebraska 

 

Background: Optimal dosing of physical rehabilitation 
interventions that maximize lifelong functional outcomes for 
individuals with cerebral palsy (CP) is a known research priority. 
Rehabilitation interventions are complex, creating a potential 
challenge for delivering intervention consistently. Intervention 
fidelity is the extent that intervention occurs as intended. To 
accurately identify intervention dose-response relationships for 
rehabilitation treatment, intervention fidelity must be measured for 
intervention trials. Neurophysiology of Responders and Non-
responders with Cerebral Palsy (NCT04360395) is a clinical trial 
to investigate mechanisms that moderate the extent of clinical 
improvements for adolescents with CP following a gait training 
protocol. Our purpose was to develop a plan to accurately quantify 
intervention fidelity across multiple dimensions for this clinical trial. 
Methods: N=60 adolescents with CP will complete an 8-week (24 
sessions) physical therapy gait training intervention. Intervention 
fidelity will be measured across the 5 dimensions of the National 
Institutes of Health Behavior Change Consortium (NIH BCC) 
Fidelity Framework: Intervention Design; Provider Training and 
Delivery; and Participant Receipt and Enactment. Key intervention 



components were defined using the Template for Intervention 
Description and Replication (TIDieR) checklist (Intervention 
Design). Behavioral coding using software (Datavyu) provides a 
robust, accurate, quantitative measure of the extent that therapists 
delivered key intervention components consistently to participants 
in the clinical trial. A codebook was developed to define objective 
behaviors depicting key intervention components from the 
therapist (Provider Training/Delivery). A measure of engagement 
(Pediatric Rehabilitation Intervention Measure of Engagement) 
will be a proxy measure of participant receipt. Video-recorded 
intervention sessions will be coded to quantify the amount and 
quality of motor behaviors performed by individual study 
participants (Enactment). 
Impact: This is the first known study of intervention fidelity for a 
clinical trial investigating motor intervention for adolescents with 
CP. Results will inform intervention dose-response relationships 
for CP-specific interventions yielding best functional outcomes. 

  

33 Analysis of Anti-Xa Levels to Guide Enoxaparin 
Dosing in Trauma Patients 

Group Jessica Oloriz, Natalia Kunze, Landon Nguyen, and Stacey 
Dull 

 School of Pharmacy and Health Professions, Creighton University 

 

Purpose:  Trauma patients are at increased risk for venous 
thromboembolism (VTE).  There is variability related to timing of 
initiation of VTE prophylaxis, and selection and dosing of 
medications to prevent VTE.  Enoxaparin is considered the drug 
of choice for VTE prophylaxis in this population, and guidelines 
recommend using enoxaparin 40 mg twice daily for most trauma 
patients and adjusting this regimen using anti-Xa levels.  There is 
no protocol surrounding VTE prophylaxis initiation, selection, 
dosing, or monitoring at our institution, so we sought to 
characterize the enoxaparin prescribing practices and anti-Xa 
monitoring in our population. 
Methods:  We performed a retrospective chart review of adult 
trauma patients that received enoxaparin for VTE prophylaxis and 
had anti-Xa levels obtained between January 1, 2020 and March 
31, 2022.  The primary endpoint was the number of therapeutic 
anti-Xa levels upon first check.  Secondary endpoints included the 
number of anti-Xa levels obtained at incorrect times, patients with 
supratherapeutic or subtherapeutic anti-Xa levels, and patients 
with new VTE during hospital admission. 
Results:  Of 122 patient encounters reviewed, 70 (57.4%) were 
included in our analysis.  For the entire study population, 37 
(52.9%) initial levels were obtained incorrectly and could not be 
evaluated.  Of the 33 (47.1%) initial levels that were obtained 
correctly, 14 peaks and 19 troughs were obtained, and 10/14 
(71.4%) and 7/19 (36.8%) were within the desired therapeutic 
range, respectively.  Three (9.1%) levels were supratherapeutic 
while 13 (39.4%) levels were subtherapeutic.  Eight patients were 



found to have deep vein thrombosis while three patients had 
pulmonary embolism. 
Conclusion:  Over half of the anti-Xa levels were obtained 
incorrectly.  Most initial peak levels but not trough levels were 
within the desired therapeutic range.  Many initial levels were 
subtherapeutic thus exposing our patients to less than optimal 
doses of enoxaparin and potentially putting them at risk of 
developing VTE. 

  
34 Flower Evolution in Waterlilies 
 Jennifer Omann and Mackenzie L. Taylor 
 Department of Biology, Creighton University Omaha NE 

 

Flowers have two main functions. The first of these functions is 
enticing pollinators. One common way to do this is by having 
large, colorful flowers used as visual attractants. The other 
primary function of a flower is to provide an environment for the 
pollen grain to land and grow a pollen tube to grow to reach the 
egg. There is a trade-off for plants between flower size and 
facilitating fertilization, as larger flowers can mean longer 
distances for pollen tubes to grow. Flowers have evolved to have 
tremendous variation in size – the waterlily family, 
Nymphaeaceae, is a good example of this variation. Victoria 
flowers can reach a diameter of 25 cm, whereas Euryale flowers 
may only have a diameter of 5 cm. This variation has affected the 
size of floral structures – Victoria petals can be bigger than a 
whole Euryale flower. However, despite this variety in size, the 
flowers in core Nymphaeaceae (Victoria, Euryale and Nymphaea) 
remain similar in overall flower form. The goal of our study was to 
determine how overall flower size scales with the size of the 
female reproductive organs. We collected samples from species 
and cultivars of Nymphaea, Euryale and Victoria from six botanical 
gardens and measured morphological traits such as the diameter 
of the surface that is receptive to pollen, ovary size and size of the 
overall flower display. Data on morphological traits, especially 
from this family with variation in size but similar floral structure, will 
aid our understanding of flower evolution in general and the trade-
offs that lead to reproductive success. 

  

35 These Our Houses: An Examination of House vs. 
Home in Omaha 

 Jack Ossello 
 Department of English, Creighton University, Omaha NE 

 

This research project aims to produce a drama/documentary that 
explores the relationship between people living in homes and their 
actual physical dwellings. The documentary will have both 
homeowners and public housing members, and both will be asked 
a series of similar questions about their houses and whether or 
not they find comfort in defining their dwellings as “homes.” The 



goal of this project will be to discover whether or not social 
common ground can be found amidst the ideas of what a house 
and what a home means to certain people. These personal 
experiences will be combined with literary descriptions of houses 
from various works of fiction, from Tolstoy’s War and Peace to the 
Netflix anthology The House. This research will be done by 
interviewing homeowners of various distinctions of wealth in the 
Midwest and also by analyzing works on housing done by 
researchers and writers alike. I wish to find out whether or not 
these textual descriptions are in line with the thoughts of regular 
everyday people and whether or not these people share similar 
ideas about what their house means to them. It is my belief that a 
project of this kind cannot be done with a simple research paper. 
The goal of this project is to capture the thoughts of real people 
and hear from their own mouths just what they think about their 
homes, not just to read what others have said on the subject. 

  

36 Alternative Definitive Hosts for the Horsehair Worm 
Chordodes morgani 

 Ethan Over and John F. Shea 
 Department of Biology, Creighton University 

 

Horsehair worms [Phylum Nematomorpha] lay their eggs in water 
where they hatch into larvae that encyst in aquatic insects. After 
the insect metamorphizes into an adult, it transfers the cyst stage 
to the terrestrial environment where an arthropod definitive host 
consumes it. The parasite then matures, driving this host to find 
water so the parasite can emerge in water as a free-living adult. 
Previous studies have shown that the nematomorph, Chordodes 
morgani, uses mayfly larvae as its aquatic host and wood roaches 
(Parcoblatta spp) as its definitive host. The goal of this experiment 
is to determine if other closely related insects could act as 
definitive hosts for C. morgani. To test this, we exposed seven 
mantids (Stagmomantis carolina) to live mayflies presumed to 
harbor C. morgani cysts in July 2022. We also exposed four 
American roaches (Periplaneta americana), and 27 Dubia 
roaches (Blaptica dubia) to C. morgani cysts. Insects were reared 
until they died whereupon they were dissected and examined for 
worms. After six months, no mantids were found to be infected. 
To date, no American or Dubia roaches were found to be infected. 
If these closely related insects cannot serve as a definitive host 
for C. morgani, then this horsehair worm species exhibits high 
definitive host specificity. More research needs to be done to 
confirm this and determine if this is true for other species of 
Nematomorpha. 
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A Cross-Sectional Survey of Informatics Training 
Integrated into Postgraduate Year 1 Pharmacy 
Residencies  

 Catherine Palmer, Amen Mengistu, and Kevin Fuji 
 School of Pharmacy and Health Professions, Creighton University 

 

Objective: To describe the informatics training provided in first-
year post-graduate pharmacy residencies (PGY-1) in the United 
States (U.S.).   
Methods: Cross-sectional online survey study of residency 
program directors (RPDs) of PGY-1 programs that potentially offer 
a pharmacy informatics rotation based on publicly-available 
information (n=168). A customized survey was sent to each RPD 
asking about the following: if their PGY-1 offers a pharmacy 
informatics rotation and if they do, to provide information about the 
content and format of the rotation. If they did not offer an 
informatics rotation, they were asked about barriers to offering a 
rotation. All data was analyzed descriptively and reported out as 
frequency counts and percentages.  
Results: A 14.9% response rate (n=25) was obtained. Of the 
respondents, 19 programs (76%) offered an informatics rotation. 
For these 19 programs, the following skills/competencies are 
addressed: 1) information technology and automation (n=18, 
94.7%); 2) data analytics (n=17, 89.5%); 3) clinical decision 
support (n=17, 89.5%); 4) electronic health record workflow (n=17, 
89.5%); 5) medication use safety (n=14, 73.7%); 6) project 
management (n=12, 63.2%); 7) centralized and decentralized 
inventory (n=12, 63.2%); 8) hospital operations (n=12, 63.2%); 9) 
standards and best practices (n=11, 57.9%); 10) interface testing 
(n=11, 57.9%); 11) teaching (n=7, 36.8%); leadership and 
management (n=7, 36.8%); 12) literature review and evaluation 
(n=7, 36.8%); and 13) research (n=3, 15.8%). On average 1.5 
residents complete the informatics rotation each year and this 
number has stayed the same over time for most programs (n=11, 
57.9%). 
Conclusion: There may be a need to increase informatics 
exposure in Pharm.D. training before students complete a post-
graduate residency. While resources and need exist to support 
building skills in informatics, the number of residents participating 
in the rotation remained the same, indicating a relative lack of 
interest. Future research should examine resident interests and 
the reason there is not more interest in a growing area of practice.  
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Breaking the Mold: Dual Approach of Salt Formation 
and Amorphous Solid Dispersion for Improved Oral 
Drug Delivery 

 Panchabhai Neha, Tolman Justin, and Alekha Dash 
 School of Pharmacy and Health Professions, Creighton University 

 

Around 50% of new chemical drug molecules have poor aqueous 
solubility, impacting the bioavailability, efficacy, and overall safety 
of drugs. Pharmaceutical companies employ various formulation 
strategies to address these challenges, including salt formation 
and amorphous solid dispersions. This study aimed to combine 
these two approaches to increase the solubility profile of poorly 
water-soluble weakly basic model drugs: Clofazimine, haloperidol, 
and aripiprazole to a higher extinct. We have selected widely used 
industrial instruments like rotary evaporation and hot melt extruder 
for our study. The drug and the counterion (1:1 molar ratio) were 
dissolved in solvents and operated under appropriate parameters 
in a rotary evaporator. The highest soluble salt was then mixed 
with polymer, hot melt extruded, grinded, and analyzed to confirm 
the salt formation and solubility determination. Each drug was 
combined with ten different counterions based on the pKa 
difference between the drug and the counterion. The salt 
formation was confirmed using thermal and structural analysis. On 
the other hand, the solubility of crystalline salts prepared by rotary 
evaporator went up to 84 times for clofazimine mesylate, 2446 
times for haloperidol tartrate, and 351 times for aripiprazole 
tartrate as compared to their respective free base. These highly 
soluble crystalline salts were converted to amorphous form after 
their hot melt extrusion and therefore are expected to have higher 
solubility and dissolution. Salt formation using a dual approach 
proved to be an effective technique for solubility enhancement. 
Clofazimine mesylate was highly soluble because of the low 
molecular weight (96 gm/mol) and low pKa (-1.2) of 
methanesulfonic acid. The highest solubility of aripiprazole 
tartrate and haloperidol tartrate salts was due to the high aqueous 
solubility of tartaric acid (6 mg/mL). All the other salts were more 
soluble than the free form of the model drugs used in this study. 

  

39 Testing Quasar Accretion Disk Wind Models Using 
the SDSS Quasar Spectral Database 

 Jack Pereira, and Jack Gabel 
 Department of Physics, Creighton University, Omaha, NE 

 

Quasars are supermassive black holes billions of times the mass 
of the sun surrounded by a solar system sized accretion disk that 
outshines all the stars in its host galaxy combined. Approximately 
20% of quasars exhibit high velocity mass outflows as seen in 
blue-shifted absorption in the UV spectra. The UV spectra of 
quasars have broad, blue-shifted absorption lines, referred to as 
Broad Absorption Lines (BAL). The Accretion Disk Wind model 



predicts that these outflows are radiationally driven off the 
accretion disk and is the leading model for BAL. We have 
developed a comprehensive simulation that accounts for the 
dynamics of the radiation driven mass outflows and the physical 
conditions in the material produced by photoionization from the 
central emission source.  We compare predictions of the BAL 
profiles from these simulations with measurements from the Sloan 
Digital Sky Survey spectral database to test the accretion disk 
wind model. 

  

40 
Generation and Validation of PMS2 Knockout Cell 
Lines to Establish a Functional Mismatch Repair in 
vitro Model 

 Jocelyn N. Plowman, Samuel P. Anderson, Isabella T. 
Scavuzzo, and Holly A. Feser Stessman 

 Department of Pharmacology and Neuroscience, Creighton 
University, Omaha, NE 

 

Background: Lynch syndrome (LS) is the most common 
hereditary cancer affecting an estimated 1 in 279 people. LS is 
caused by germline heterozygous mutations in mismatch repair 
(MMR) genes. While themselves are not directly cancer-causing, 
mutations in these genes increase the number of somatic 
mutations over time, increasing cancer risk. PMS2 is the most 
frequently mutated gene. The pathogenicity or functional effect of 
most missense PMS2 variants is unknown leaving most classified 
as variants of uncertain significance (VUSs). There is a great need 
to re-classify PMS2 VUSs for improved clinical diagnostics and 
management. 
Hypothesis: We hypothesize that some PMS2 missense VUSs 
will have decreased MMR activity, which increases cancer risk 
over time. 
Experimental Design: We designed an in vitro assay by which 
PMS2 variants could be functionally assessed in a high-
throughput way. PMS2 knockout (KO) cell lines were generated 
in the HAP1 line using CRISPR/Cas9 to test specific transduced 
PMS2 missense variants’ MMR activity. CRISPR guide RNA 
introduced insertions and/or deletions at the target site in exon 7 
of the predominant transcript. Single cell clones were isolated and 
validated to confirm disruptive variants. PMS2 protein expression 
was validated by western blot. MMR function was quantified by 
survival after 6-thioguanine (6-TG) treatment. 
Results: Gene editing efficiency was high as ~40% of isolated 
clonal lines were confirmed to have PMS2 expression knocked 
down by western blot. Sanger sequencing failed to confirm PMS2 
mutation due to repeat regions near the target. Protein 
expression, cell morphology, and cell growth were considered to 
select KO lines (PMS2 MUT1 and MUT2) to test MMR activity. 
KOs were treated with 6-TG and are significantly more resistant 
to 6-TG than WT. 
Conclusion: We have validated PMS2 KOs and selected two for 



MMR activity testing. MUT1 and MUT2 are more resistant to 6-TG 
than WT, indicating deficient MMR activity. 

  

41 BubR1 Regulates Cardiac Development through 
CaMKII in Vivo 

Group Renju Pun, Sylar Takafuji, Rexton Suzuki, Aradhana Thapa, 
Michael Kim2, and Brian J. North1 

 Department of Biomedical Sciences1, Department of Medicine2, 
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Congenital heart defects (CHD) are the most common type of 
congenital defects and are found in 8/1000 births each year in the 
US. Aneuploidy, defined as an abnormal number of chromosomes 
in a cell, is the largest contributor to CHD. Defects during mitotic 
progression can lead to aneuploidy. For instance, mutations in a 
mitotic checkpoint protein BubR1 can lead to mosaic variegated 
aneuploidy (MVA). MVA patients display varied phenotypes 
including growth deficiency and shortened lifespan. In addition, 
some patients develop CHDs such as atrioventricular septal 
defects. To determine whether BubR1 regulates cardiac 
development we carried out timed matings to harvest heart tissue 
from wild type embryos at various times. We found that BubR1 
expression dramatically increases in the mouse heart through 
embryonic development. We engineered a conditional BubR1 
knockout mouse model using the Cre-lox system which allows for 
the generation of cardiac-specific BubR1 knockout animals when 
crossing our BubR1fl/fl mice to Nkx2.5-cre mice, which mediates 
deletion of BubR1 at E7.5. We did not observe any homozygous 
cardiac-specific BubR1 knockout mice in newborn litters, 
suggesting that loss of BubR1 in the developing heart is 
embryonic lethal. We observed that deletion of BubR1 in the 
embryonic heart leads to cardiac malformations including the loss 
of trabeculations and reduction in the size of ventricles. 
Immunofluorescence studies reveal that cardiac-specific BubR1 
knockout embryos have an increase in cell death as measured by 
the apoptosis marker cleaved-caspase 3. These embryos also 
show an increase in the apoptosis regulator CaMKII, whose 
upregulation has been previously tied to an increase in 
cardiomyocyte apoptosis. Therefore, we conclude that BubR1 
suppresses the expression of CaMKII in the developing heart to 
regulate apoptosis during cardiogenesis. Taken together, our data 
suggest that BubR1 is critical regulator for cardiac development in 
vivo, and its mutation or loss may contribute to the development 
of CHDs. 
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Diallyl Tetrasulfide, a Hydrogen Sulfide Donor, 
Mitigated Peroxide-induced Oxidative Stress in 
Bovine Retina ex vivo 
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Introduction: Exogenously administered hydrogen sulfide (H2S)-
donors can attenuate excitatory amino acid neurotransmission in 
bovine isolated retina, suggesting a neuroprotective role for this 
gas in the mammalian retina. Therefore, the goal of this study was 
to investigate the neuroprotective effect of the polysulfide H2S 
donor, diallyl tetrasulfide (DATTS) against oxidative damage 
induced by hydrogen peroxide (H2O2) in bovine isolated retina.  
Methods: Freshly isolated bovine eyeballs were incubated in 
oxygenated Krebs buffer solution (37oC) for 1h. H2O2 and/or 
DATTS were injected to eyeballs intravitreally as follows: Group I: 
control (normal saline); Group II-III: hydrogen peroxide (H2O2; 10-

5M; 10-4M); Group IV-XII: DATTS (10-7 M, 10-8 M, 10-9 M, 10-10 M) 
in the presence/absence of H2O2.  After an hour of incubation, 
eyeballs were dissected, and retinas isolated and fixed in formalin. 
Some of the fixed retinal samples were stained with hematoxylin 
and eosin (H&E) dye for light microscopic study whereas non-
stained samples were used for determination of apoptosis by 
TUNEL assay.  
Results: H2O2 (10-5M and 10-4M) elicited concentration-
dependent morphological changes in the ganglionic, inner 
plexiform, inner nuclear, outer nuclear and photoreceptor cell 
layers of the retina. For instance, H2O2 (10-5M and 10-4M) induced 
a significant (n=3, p<0.001) loss in photoreceptor cells layer by 
63% and 72%, respectively. The presence of DATTS partially 
attenuated the peroxide-induced loss in retinal integrity. These 
light microscopic observations were corroborated by TUNEL 
assay which showed significantly (n=3, p<0.001) higher average 
green fluorescence intensity (477±37% and 622±6.8%) for retinal 
samples treated with H2O2 (10-5M and 10-4M) than that of control 
group, respectively. Interestingly, the mean fluorescence 
intensities were attenuated significantly (n=3; p<0.001) by 
83±2.6%, 84±2.5%, 83±1.7%, 85±1.5% for H2O2 (10-4 M)-treated 
retinas in the presence of DATTS (10-10M, 10-9M, 10-8M, 10-7M) 
respectively.  
Conclusion: It is concluded that DATTS can attenuate apoptosis 
of retinal neurons from peroxide-induced oxidant stress, ex vivo. 
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Characterizing the Reinforcing Effects of 
Remifentanil/Ketamine Mixtures using Intravenous 
Drug Self-Administration Procedure in Rats 
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Pain is the leading reason for visiting a healthcare provider. 
Prescription opioids are considered the “gold standard” for 
treating pain; however, opioids have well-documented adverse 
effects (e.g., addiction, withdrawal, overdose, constipation) that 
limit their clinical use. Ultimately, there is a critical need for better 
medication options that relieve pain without adverse effects. One 
strategy for widening the therapeutic window of opioids is to 
combine them with non-opioid, pain-relieving drugs. Our lab 
found that ketamine enhances the pain-relieving effects of 
opioids, but it is unknown whether it might enhance other effects, 
such as those related to abuse liability. This research project will 
characterize the reinforcing effects of the opioid remifentanil and 
the non-opioid ketamine, alone and in mixtures, to determine 
their interaction. To do so, rats will be trained on a choice 
procedure in operant conditioning chambers in which they will 
select between a food pellet or a food pellet + intravenous 
infusion. The infusion will be either saline (control), remifentanil 
(opioid), ketamine (non-opioid), or remifentanil/ketamine 
mixtures. If ketamine does not enhance the reinforcing effects of 
remifentanil, then this would indicate that pain is selectively 
enhanced, suggesting that opioid/ketamine mixtures are 
advantageous for treating pain. 

  

44 Analysis of analgesic effect of recombinant Cbln1 in 
Amygdala 

 Siddhesh Sabnis, Pauravi Gandhi, Dinesh Gawande, and 
Shashank Dravid 

 Department of Pharmacology and Neuroscience, Creighton 
University 

 

The amygdala, being a central hub for processing and tuning pain 
signals, has been implicated in many debilitating chronic pain 
conditions. Persistent dysregulation of GluD1-Cbln1 excitatory 
signaling in the amygdala has been one of the underlying causes 
for the pain. Cbln1 restores the GluD1 receptors at parabrachio-
amygdalar synapses thus alleviating the pain in the inflammatory 
and neuropathic pain models, yet its role in producing analgesia 
remains elusive. In this study we aimed to examine the analgesic 
effect of Cbln1 via various routes of administration in the chronic 
inflammatory pain model and examined the physiological effect of 
the same in nociception. Administration of Cbln1 through intra-
cerebroventricular (icv; 1.5ug/1.5ul) and intra-central amygdalar 
(iCeA; 250ng/0.5ul) route in the inflammatory pain models were 
found to be highly effective in relieving pain. Our previous studies 
showed that Cbln1 increased the paw withdrawal latency in the 



CFA-injected GluD1 WT animals thereby reducing the pain in 
contrast, the paw-withdrawal latency wasn’t changed in the CFA-
injected GluD1 KO animals. This implies the GluD1 dependent 
action of Cbln1. To study the physiological role of Cbln1, we 
administered 250ng/0.3ul Cbln1 in normal wild type animals and 
found that administration increased the hypersensitivity and 
decreased the paw withdrawal threshold of these animals. This 
effect was seen to be completely abolished by the D-serine 
(30ug/0.3ul) when administered in combination with Cbln1. 
Moreover, D-serine by itself did not produce any significant effects 
when administered into CeA in control wild type animals. These 
results imply that D-serine potentially reduces the hypersensitivity 
caused by Cbln1 in wild type animals. The effect of D-serine was 
in the alignment with our previous results which showed that the 
D-serine blocked the analgesic effect of the Cbln1 in the CFA 
injected WT animals. In the ongoing studies we are exploring the 
dependency of the D-serine’s effect through GluD1. 

  

45 
Understanding the Role of PMS2 Missense Variants 
in Lynch Syndrome through 6-Thioguanine Functional 
Assays 

 Isabella Scavuzzo, Jocelyn Plowman, Evanjalina Matoy, and 
Holly A.F. Stessman,  

 Department of Pharmacology and Neuroscience, Creighton 
University 

 

Background: Lynch Syndrome (LS) is one of the most prevalent 
hereditary cancer syndromes. LS cases have a known cause: 
germline mutations in genes MLH1, MSH2, MSH6, and PMS2. 
These genes encode proteins that function in DNA mismatch 
repair (MMR). We plan to study PMS2 missense variants through 
MMR functional assays with the cancer drug 6-thioguanine (6-TG) 
to determine whether some PMS2 missense VUSs cause 
decreased DNA MMR activity, which is known to increase cancer 
risk. 
Significance: Individuals with loss-of-function mutations in the LS 
genes are at increased risk of cancer. Variants in PMS2 make up 
approximately 15% of LS cases however these variants are 
greatly understudied. According to ClinVar, 90% of identified 
PMS2 variants are classified as VUSs. 
Hypothesis: When treated with 6-TG, we expect to see the cells 
with functional MMR activity, the wild-type PMS2 cells, die and the 
cells with nonfunctional MMR activity, the knockout PMS2 cells, 
survive. 
Experimental Design: For this study, we aimed to design an in 
vitro assay to functionally assess PMS2 variants in a fast and 
high-throughput way. We first tested the human haploid HAP1 cell 
line with the model. However, it is important to test the model in a 
diploid MMR proficient line, so we selected the human colorectal 
cancer SW480 cell line to investigate MMR activity. It is also 



important to include a colorectal cell line in our model as it is the 
most common cancer diagnosis among individuals with LS. 
Results/Data: WT SW480 cells are sensitive to 6-TG, indicating 
they have functional MMR activity. This is similar to the results we 
have observed in the MMR proficient HAP1 cell line, making the 
results translational across MMR proficient lines. MMR function 
was quantified by survival after 6-thioguanine (6-TG) treatment. 
Conclusion: Optimal 6-TG dose and timing conditions to analyze 
MMR activity have been found through dose response assays. 
WT SW480 cells are sensitive to 6-TG. We plan to proceed by 
comparing viability of WT and PMS2 knockout (KO) cell lines in 
the SW480 cell line. 

  

46 
NCAM Expression is Higher in Skeletal Muscle of 
Healthy Older Adults Compared to Older Adults with 
Parkinson’s Disease 

 Lexie Tonnemacher, and Kelley Hammond PhD. 

 Department of Exercise Science and Pre-Health Professions, 
Creighton University 

 

Background: Immunohistochemistry (IHC) is a valuable tool for 
determining muscle cell (or myofiber) type from human 
biospecimens obtained using percutaneous biopsies of skeletal 
muscle. IHC offers valuable insight into adaptations that take 
place at the cellular level with aging and disease. Evaluation of 
myofiber size, type, and protein expression can provide evidence 
of motor unit reorganization in older adults with Parkinson's 
disease (PD) and age- matched, healthy older adults (OLD). 
Neural cell adhesion molecule (NCAM) is expressed by myofibers 
when they are denervated and need reinnervation by motor 
neuron of a nearby motor unit. If a myofiber fails to be 
reinnervated, it will undergo apoptosis (programmed cell death). 
The purpose of this study is to determine whether patients with 
PD are losing more fast twitch myofibers compared to healthy 
adults.  
Methods: Vastus lateralis muscle biopsy specimens collected 
from persons with PD (65 ± 9 yrs, n = 7; M=3, F=4) and older 
adults (65 ± 14 yrs, n = 2; M=2) for a previous study at the 
University of Alabama at Birmingham (UAB), for which 
participants gave written, informed consent allowing their samples 
and data to be used for future research as approved by the UAB 
Institutional Review Board. IHC was used to identify myofiber type 
and NCAM expression. 10X microscopic images were captured in 
a grid format and stitched together using the BZ-X800 Microscope 
(KEYENCE, Inc.) software to render one seamless image of the 
entire cross-section of the specimen. All markers were manually 
analyzed and counted using ImageJ (NIH) Software.  
Results: T-tests revealed no significant differences between PD 
and OLD in myofiber distribution (% Type II), total NCAM+ 
myofibers, or NCAM+ myofibers by type. Due to limited and 
unequal sample sizes, Hedges g was calculated to determine the 



magnitude of the effect of the differences in PD and OLD (Small ≤ 
0.19; Medium = 0.20 - 0.79; Large = > 0.80). PD had higher 
distribution of Type II myofibers (P>0.05; g = 1.4), and fewer Type 
II/NCAM+ myofibers(P>0.05; g =1.8), and fewer total NCAM+ 
myofibers (P>0.05; g =1.2).  
Conclusions: Our data indicate: 1) there appears to be a 
difference in the remodeling processes of healthy old compared 
to PD motor units, and 2) the present study should be repeated 
with a larger sample size to confirm our findings.  

  

47 A Domestic Violence Paradox: Catholic Teachings as 
Source and Solution 

 Gabrielle Tremblay 
 Department of Theology, Creighton University 

 

Sociological research shows that domestic violence against 
women is an institutional issue caused by patriarchal norms that 
create hierarchal power structures in the family, yet the Catholic 
Church has only addressed domestic violence on an individual 
level. This study shows that Catholic marriage practices and 
atonement theology create an even larger power disparity 
between married Catholic couples. Thus, for the Church to 
proactively address domestic violence, it must recognize these 
root causes rather than merely addressing the effects. 
Additionally, it has the power to change core beliefs and thus 
advocate for a proactive solution, which lies in shifting from a 
patriarchal family structure to equality in marriage, that is, family 
justice. 

  

48 Network Evolution and Chemical Speciation in Glass 
Materials Derived from Hybrid sol-gel Nanoparticles 

 Rebekah Vires, Sahrai Luna, Rachel Wayne, and Joel Destino 
 Department of Chemistry, Creighton University 

 

The development of hybrid sol-gel nanoparticles (NPs) has played 
a central role in advancing the additive manufacture, or 3D 
printing, of glass materials in geometries and compositions 
unimaginable by conventional melt quench techniques. In this 
presentation, we investigate how hybrid NP morphology 
influences glass-network formation towards improving precursor 
design and ultimately enabling the development of new glass 
systems. Our study explores three unique NP systems: (1) a 
mixture of encapsulated GeO2-SiO2 and SiO2 NPs, (2) a mixture 
of independent GeO2 and SiO2 NPs, and (3) independent GeO2-
SiO2 NPs. NP shape, size, and morphology were analyzed using 
electron microscopy and atomic force microscopy. The chemical 
composition of the NPs was probed by energy-dispersive X-ray 
spectroscopy Raman and Fourier-transform infrared 
spectroscopies were used to study chemical structures and 
bonding in the resulting NPs and glass networks. Initial findings 



from group (1) glasses suggest these methods can identify sub-
micron Ge speciation and glass phase separation. Ongoing 
studies will seek to apply these methods to the other NP systems. 
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Phasor Film Analysis of the Effect of Oxygen 
Availability on Squamous Cell Carcinoma Proliferation 
and Metabolism In Vivo 

 
Jake S. Wakahiro, Carter D. Cross, Megan K. Schulz, Greer L. 
Porter, Derek A. Remitar, Megan K. Schultz, Thien Q. Tran, 
George Varghese, Daniel H. Wood, Laura A. Hansen, and 
Michael G. Nichols 

 Department of Physics, Creighton University, Omaha, NE 

 

Squamous cell carcinoma (SCC) is a malignant tumor that occurs 
in epidermal skin cells and accounts for 20% of over 5 million 
annual new cases of non-melanoma skin cancer in the United 
States, killing 5.5% of those afflicted1. The Warburg hypothesis 
(1931) implied that cancer cells displayed significantly higher 
levels of glycolysis in favorable conditions for oxidative 
phosphorylation. Fluorescence lifetime imaging microscopy 
(FLIM) is an imaging technique that we used to image 
endogenous fluorophores, including NAD(P)H, to quantify 
metabolic differences in cancer cells. To improve our 
understanding of the effects of oxygen on SCC cell metabolism 
detectable by FLIM, we cultured SCC cell lines expressing low 
(SCC74A) and high (SCC74B) levels of human epidermal growth 
factor receptor 2 (HER2) in high (21%) and low (<2%) O2 
incubators. We hypothesized that differences in oxygen 
availability over an extended period would yield significant 
differences in SCC growth and energy production from glycolysis 
and oxidative phosphorylation. Hemocytometer counts revealed 
significantly faster growth in SCC74B grown under low O2 
compared to high O2, with no significant change in SCC74A 
proliferation. FLIM was performed twice a week on each cell line 
for several months. Prior to imaging, all cells were treated with 
AG825 HER2 inhibitor or a negative control to examine the effects 
of HER2 expression. Each sample was treated with either a 
negative control, FCCP mitochondrial uncoupler, or rotenone 
electron transport chain (ETC) inhibitor to assess utilization of the 
ETC. Type III ANOVA analysis of our data demonstrated 
significant differences in NADH intensity and bound fraction in 
SCC74B cells grown under low O2 compared to those grown 
under high O2, while no significant difference was observed 
between SCC74A cell lines grown under the same conditions. 
When treated with mitochondrial uncouplers, cells inhibited by 
AG825 displayed a lesser change in NADH intensity and bound 
fraction. Also, cells grown under low O2 displayed a less 
significant response to mitochondrial uncoupling than those grown 
under high O2. Our results suggest that NADH bound fraction and 



intensity are sensitive measures of the influence of HER2 
inhibition and oxygen availability on cell proliferation and 
metabolism. 

  

50 
Fluorescent Guided Morphometry in Nanoparticle-
Mediated Radiotherapy and Chemotherapy against 
Glioblastoma  

 Woolf, Jacob 
 Department of Physics, Creighton University 

 

Glioblastoma is a type of brain cancer that is overly aggressive 
and difficult to treat due to its chemoresistant and radioresistant 
properties. Metastasis is the process by which cells rapidly spread 
across the body from the primary tumor and accounts for 90% of 
all cancer-related deaths. It is crucial to find an anti-metastasis 
treatment method for improving prognosis. Patients with 
Glioblastoma are given 12-15 months to live due to poor tumor 
response. The current standard of care for Glioblastoma includes 
surgery, chemotherapy with Temozolomide (TMZ), and 
radiotherapy, but does not have a significant effect on the median 
survival rate. This project focuses on two Glioblastoma cell lines, 
T98G and U87, and uses a combination of nanoparticle-mediated 
radiation and TMZ. Nanoparticles, such as graphene and carbon 
quantum dots, are used as local radiosensitizers. Fluorescent 
morphology was used to monitor cell properties at various time 
points after treatment. Calcein dye stains the cytoplasm green, 
while Hoechst stains the DNA within the nuclei of the cell blue. 
The ImageJ software helped analyze the images and determine 
the effect of treatment on cell morphometry. Parameters such as 
circularity, mitotic cell count, and the ratio of the nucleus to 
cytoplasm were extracted from the image analysis. The 
preliminary results suggest that using fluorescent-guided 
morphometry could reveal parameters that are predictive of long-
term treatment outcomes. This provides the hope of better 
treatment options for Glioblastoma patients in the future. 

  

51 
Gaining Insight into Diabetes-Related Emergency 
Room Admissions in Hawai’i: Evidence from the State 
Emergency Department Databases (SEDD), 2014 – 
2016  

 Autumn Woolpert, Eun Ah Cho1, BA, and Alva O. Ferdinand2, 
DrPH, JD 

 
1University of Hawai’i John A. Burns School of Medicine Area 
Health Education Center; 2Texas A&M School of Public Health 

 

Diabetes mellitus is an ambulatory-care-sensitive condition that 
can be successfully managed in an ambulatory or primary care 
setting to prevent hospitalizations and decrease costs. The 
burden of diabetes mellitus in Hawai’i was assessed using clinical 
data from diabetes-related emergency department (ED) 



admissions among patients in Hawai’i’s unique patient population 
from 2014-2016. Trends in age, gender, race/ethnicity, insurance 
type, and income level among diabetes-related hospital 
admissions, rurality were analyzed using multivariate logistic 
regression. Statistically significantly increased odds for presenting 
to the ED with diabetes were observed in a multivariate model for 
patients who are Black (1.44), Hispanic (2.12), Asian/Pacific 
Islander (2.36), Native American (1.40), other races (1.51), on 
Medicare (2.56), Medicaid (1.43), private insurance (1.21), living 
in a zip code with a median income in every bracket, from small 
metropolitan (1.37) and micropolitan (1.23) counties. Results are 
consistent with previous literature and suggest a need for 
effective, culturally relevant interventions, continuity of care in 
ambulatory settings, clearer medical communication from 
healthcare professionals, and further resources in diabetes 
education and screening. Physician recruitment as well as 
allocation of primary care providers and diabetes specialists are 
essential in geographic regions of unmet medical needs. 
Disaggregated patient data are necessary for more nuanced 
characterizations. 

  

52 
Fascial Spaces and Communicating Apertures Found 
in the Neck. A Visual Learning Module of the 
Retropharyngeal Space 

 Michael Yip, Cara L. Fisher, Matthew Kling, and William Merbs 
 School of Dentistry, Creighton University 

 

Current day advancement and accessibility of medicine renders a 
fast-paced learning environment for medical professionals. 
Prospective students are provided with an abundance of materials 
pertaining to the complex existence of fascial spaces that make 
up the head and neck. However, this subject remains vague and 
difficult to visualize for the students. This may be due to historical 
disagreement on the nomenclature and having only cross-
sectional images, which prove inefficient in illustrating every 
aspect of a fascial space. This project focuses on the anatomical 
relationships of the retropharyngeal space (RPS) and its clinical 
importance to the spread of abscess and infection. The aim is to 
create a learning module of images health science students that 
can demonstrate the potential three-dimensional space that the 
RPS occupies in the superior neck. Directly injecting radiopaque 
ultrasound gel into a fresh-frozen cadaveric specimen, followed 
by freezing, the gel occupies the space that shares the same 
boundary as the RPS in a normal body. Cone-beam computed 
tomography (CBCT) images capture the entire boundary of the 
solidified gel and become the foundation of this learning module. 
Due to limited resources, the sample size of this study is 
insufficient. The experiment must be replicated using more 
specimens for an accurate representation of the RPS. With 
significant data, this can be of great aid for future medical 



professionals to diagnose and treat the pathway of RPS abscess 
and infection. 

  

53 
Lsd1 Knockout Promotes Atoh1-Mediated 
Conversion of Supporting Cells to Hair Cells in Mouse 
Cochleae 

 Jack Diers, Zhenhang Xu, June Li, Shu Tu, Yan Zhang, Litao 
Tao, and Jian Zuo 

 Department of Biomedical Sciences, School of Medicine, 
Creighton University 

 

Atoh1 is the master transcription factor dictating hair cell (HC) fate 
in the cochlea during development, and Atoh1 overexpression 
(OE) is sufficient to convert small numbers of supporting cells 
(SCs) to HCs at neonatal ages in mice. However, Atoh1 OE fails 
to convert SCs in adult mice, suggesting an age-related epigenetic 
barrier preventing Atoh1 from accessing the DNA and promoting 
the transcription of its target genes. One such protein associated 
with epigenetic repression is Lysine Specific Demethylase 1 
(Lsd1). Lsd1 is a histone demethylase that plays a key role in cell-
fate determination by silencing lineage-specific genes. In the 
cochlea, Lsd1 is a cofactor of the nucleosome remodeling and 
histone deacetylase (NuRD) complex, a multi-protein complex 
that epigenetically silences gene expression by deacetylation and 
demethylation of histones. We hypothesized that Lsd1 poses an 
epigenetic barrier to hair cell regeneration by the removal of 
activating methyl groups (H3K4me1), promoting a closed 
chromatin state inaccessible to Atoh1. Therefore, knockout (KO) 
of Lsd1 could create a more accessible chromatin state, allowing 
Atoh1 to access the DNA and promote the transcription of its 
target genes, driving further conversion of supporting cells to hair 
cells. Here we show that combining Atoh1 OE with Lsd1 KO leads 
to greater conversion of supporting cells to hair cells than with 
Atoh1 OE alone at postnatal day 7 (P7) in mouse cochleae. 
Additionally, Lsd1 KO alone does not promote conversion, 
suggesting that KO of Lsd1 plays a facilitative role in allowing 
Atoh1 access to its target genes. Lastly, using Cut&Run 
sequencing combined with single cell RNA sequencing we identify 
key components of a mechanism linking Lsd1 to Atoh1. 

  

54 Slip Kinematics and Neuromuscular Function in Older 
Adults: A Pilot Study 

 Abbi Bercich, Brooke Farmer, Mitchel Magrini, and Kelley 
Hammond 

 Department of Exercise Science and Pre Health-Professions, 
Creighton University 

 

Every year, 30-40% of individuals over the age of 65 experience 
a fall that can result in serious injuries such as a fracture, traumatic 
brain injury, and, in some cases, death. Older adults experience 
sarcopenia and other age-related neuromuscular changes which 
puts them at a high risk for falls as they become unsteady, 



uncoordinated, and off-balance. Multiple studies have analyzed 
the various characteristics that impact falling including gait 
variability, muscle activation, and neuromuscular function. 
However, there is a lack of information that can pinpoint the 
strongest factor that leads to falls in the older population. This 
reveals the purpose of the study as it is to evaluate the 
relationships in response to gait perturbance as it relates to 
kinetics and kinematics. 

  

55 
Role of Inflammation in the Degeneration and Repair 
of Inner Hair Cell Ribbon Synapses and Afferent 
Nerve Terminals Following Kainic Acid Excitotoxicity 
in a Neonatal Mouse Cochlear Explant Model 

 Elyssa Pereyra, Vijayprakash Manickam, Lyuda Batalkina, 
and Tejbeer Kaur 

 Department of Biomedical Sciences, Creighton University 

 

The sensory cells responsible for the detection of sound in 
hearing processes are called hair cells. Each of these sensory 
cells are innervated by spiral ganglion neurons to form ribbon 
synapses and transmit sound mechanical to electrical converted 
signals to the brain. Inner hair cell ribbon synapses are 
vulnerable to primary damage due to aging, noise trauma, and 
ototoxicity. Such synaptic damage takes place because of 
neurotransmitter glutamate excitotoxity. Such cochlear 
synaptopathy can lead to degradation of transmission of auditory 
information and hamper understanding of speech in noisy 
environments and is difficult to diagnose clinically. Studies done 
by the Kaur lab demonstrate that following noise exposure the 
damaged inner hair cell ribbon synapses can undergo natural 
repair (Kaur et al., 2019). Furthermore, following kainic acid 
(glutamate analog)-induced excitotoxic trauma there is an 
increase in inflammation within the cochlea (Wu et al., 2020). 
The role of this inflammation in the degeneration and repair of 
inner hair cell synapses following excitotoxic trauma remains 
unclear. We examined the role of inflammation in kainic acid-
induced excitotoxicity and synaptopathy in a neonatal mouse 
cochlear explants by inhibiting inflammation through 
glucocorticoids such as dexamethasone. Kainic acid (0.5 mM) 
treatment alone for 2 hours resulted in a rapid loss of inner hair 
cell ribbon synapses and peripheral dendrites. Dexamethasone 
(200μM) and kainic acid (0.5 mM) co-treatment for 2 hours 
preserved the loss of ribbon synapses, while inhibition of 
glucocorticoid receptors with RU486 (100μM) reversed the 
protective effects of dexamethasone after kainic acid-induced 
excitotoxicity. These data suggests that inflammation may 
promote inner hair cell synaptic loss during excitotoxic trauma 
and that it can be targeted with anti-inflammatory drugs to 
prevent cochlear synaptopathy and neuropathy.  
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For a finite group G with integer-valued character table and a 
prime p, we show that almost every entry in the character table 
of GʅS_N is divisible by p as N∞. This result generalizes the 
work of Peluse and Soundararajan on the character table of S_N. 
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Former U.S. President James Madison once wrote, “religion [and 
government] will both exist in greater purity, the less they are mixed 
together.” Despite the 200-year time difference between today and 
when Madison wrote his letter, the issue of church-state separation 
is still in discussion both in America and much of the world. After all, 
religion has been the source of many conflicts and influential in much 
of world history – including the functionality of many governments. 
Thus, understanding the relationship between the functionality of 
and interactions between these informal and formal institutions is of 
grave importance. Despite this, literature on the interactions of 
states and religions does not take this into consideration, nor the 
cognitive or epistemic effects on society. Such an analysis would 
provide a more complete understanding of the roles of states and 
religions and potential associated costs and benefits that may ensue 
on society and its members when the roles of these two institutions 
overlap than is currently present in the literature. Thus, in this paper, 
I will show that when states intervene in the exchange of ideas, they 
will remove a critical source of epistemic diversity, limit competition, 
and encourage path-dependency among individuals’ epistemic 
dispositions. I will show this by developing a model that examines 
and applies concepts of shared mental models (Shugart et al. 2020), 
social norms, customs, and expectations (Bicchieri 2017), epistemic 
vulnerability and ignorance (Gilson 2011), and tolerance in order to 
understand the institutional relationship between states and 
religions and their independent and combined effects on a society’s 



epistemic/cognitive diversity. By applying this model to current and 
past issues of religion around the world, I develop a stronger sense 
of how to maximize cognitive diversity, in respect to states and 
religions, to create the greatest society for social change and human 
flourishing. 
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Hyperglycemia is a problem for patients in critical care areas.  
Hyperglycemia in patients can increase harm to the patient, 
especially when their disease process overwhelms the body, such 
as with sepsis.  Control of blood sugar is an important quality of care 
measurement to reduce patient morbidity and mortality. While the 
American Diabetes Association (ADA) and the American 
Association of Clinical Endocrinologists (AACE) recommend that all 
patients in a critical care area be placed on insulin drips, this is not 
a requirement for all patients.  With a global pandemic and nursing 
shortages everywhere, it is important to find ways to maintain the 
standard of care for our patients and still reduce the workload of the 
nursing staff, to limit turnover.  The purpose of this project was to 
standardize the use of subcutaneous insulin in a patient population 
within an intensive care unit (ICU), to reduce nursing workload and 
still maintain standards of care for hyperglycemia.  An algorithm was 
developed and implemented for patients in severe sepsis and septic 
shock within the ICU.  Using the IOWA model for evidence-based 
practice change, the algorithm was implemented to gage the impact 
it could have on patient’s blood glucose.  Although there was 
minimal compliance with the algorithm, the data collected outlines 
numerous processes and protocols that should be enhanced to 
minimize hyperglycemia in intensive care patients, while preventing 
hyperglycemia.  
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The Hepatitis C Virus (HCV) is considered one of the most fatal 
infectious diseases in America (CDC, 2016).  However, studies have 
reported that nearly 61% of HCV-related deaths are preventable 
which highlight the need for HCV screenings (US DHHS, 2016). This 
quality improvement study takes place in a North Omaha, Nebraska 
safety net clinic with a purpose of implementing a screening toolkit 
to increase screening, assessment, and referral for the treatment of 



HCV within an underserved community.  The integration of the HCV 
Screening Toolkit in a safety net clinic exemplified an increase in 
provider knowledge surrounding HCV which subsequently led to an 
increase of HCV screenings in eligible patients from 1.05% pre-
implementation to 39.36% post-implementation.  This quality 
improvement study exemplifies the impact of the HCV Screening 
Toolkit in a safety net clinic and how its integration assists in 
achieving the World Health Organization’s overarching goal of 
eradicating HCV by 2030.   
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Recently, our collaborators demonstrated that certain 
psychopharmaceuticals alter sterol composition in neurons, 
astrocytes, and mouse embryos when exposed during development. 
These drugs cause an increase in 7-DHC and a reduction in 
desmosterol levels. Given the prevalence of neurological disorders 
associated with developmental deficiencies, novel in vivo model 
systems are needed to improve the understanding of how commonly 
prescribed drugs impact fetal body and nervous system 
development. Zebrafish are ideal for screening pharmaceutical 
effects on vertebrate development. Zebrafish and humans express 
many of the same proteins and possess highly conserved genes 
necessary for sterol synthesis. The zebrafish model was utilized to 
test the hypothesis that exposure to pharmaceuticals alters 
cholesterol biosynthesis and disrupt whole-body and brain 
development. Wildtype zebrafish were treated with one of three 
commonly prescribed psychopharmaceuticals, aripiprazole, 
cariprazine, and trazodone. AY9944, which inhibits DHCR7, was 
used as a positive control. Vehicle-treated fish were also used as 
controls. Our experimental design is to apply drug to fish one day 
before endogenous cholesterol synthesis begins which begins at 4 
days post fertilization (dpf). Drug and vehicle treatments at 1µM 
were applied at 3dpf and continued until 5dpf. Control and treated 
fish were evaluated at the 5 dpf point. Zebrafish were then assessed 
for sterol synthesis, morphology, behavior, gene expression, and 
Immunohistochemical staining of the brains. Exposure to 
cariprazine, aripiprazole, trazodone, and AY9944 led to significantly 
altered 7-DHC and cholesterol precursor levels compared to control-
treated zebrafish. RT-PCR confirms disrupted 7DHC gene 
transcription in drug treated fish compared to untreated fish. 
Morphometric analyses demonstrated significant physiological 
differences between the groups. Significant differences in behavior 
between the treated and control groups were observed. 
Immunohistochemical analyses show abnormal neuronal 



development. These data suggest that commonly prescribed 
pharmaceuticals may have a significant impact on fetal cholesterol 
synthesis, development, and brain function leading to abnormal 
behavior.  

  

6 Structural Analysis of OAZ RNA in Neurospora Crassa 
9:05-9:20 

AM Caitlin Sousley, Emma Curran, and Juliane Strauss-Soukup 

HARPER 
2046 Department of Chemistry and Biochemistry, Creighton University 

 

Riboswitches are segments of non-coding RNA that bind cellular 
metabolites to alter expression of a downstream gene. This is 
accomplished by the riboswitch interacting with a specific ligand 
which induces a structural change that can then alter transcription, 
translation, or RNA processing of the downstream gene responsible 
for producing more of the metabolite. Riboswitch regulatory behavior 
in bacteria has been largely documented. However, eukaryotic 
riboswitch behavior pertaining to biosynthesis of polyamines 
remains uninvestigated. Polyamines are organic molecules that 
interact with DNA, RNA and proteins to influence cell growth, 
proliferation, and DNA stability. Therefore, understanding riboswitch 
structure and riboswitch-ligand specificity will greatly improve the 
targeting and reprogramming of polyamine biosynthesis using non-
natural compounds and synthetic riboswitches for medicinal and 
biotechnological applications. The potential eukaryotic riboswitch 
(OAZ RNA) is high conserved across a variety of organisms. 
Previous work in the Soukup lab has found strong evidence for the 
presence of a riboswitch in the mouse OAZ1 RNA by studying 
riboswitch-ligand conformational changes. The goal of my work is to 
investigate the OAZ RNA from Neurospora crassa. In-line probing 
(ILP) is being used to characterize the structural interactions 
between the OAZ RNA from Neurospora crassa and various 
polyamines like spermine and spermidine. Specifically, ILP is used 
to identify changes in the secondary structure of the riboswitch in the 
presence of varying concentrations of polyamine ligands. By using 
varying concentrations of the polyamine and different types of 
polyamines, it is possible to determine whether the OAZ RNA 
demonstrates riboswitch characteristics. Further experiments will 
aid in examining conformational changes, binding affinity, and ligand 
specificity for this potential riboswitch.  

  
7 

Group 
Cognitive Behavioral Physical Therapy in Chronic 
Musculoskeletal Conditions: A systematic Review 

9:25-9:40 
AM 

Abbis Jaffri, PT, MS, PhD, Ryan Greenfield PT, DPT, and Sean 
Kelley PT, DPT 

HARPER 
2046 

Department of Physical Therapy, School of Pharmacy and Health 
Professions, Creighton University 



 

Objective: To critically assess the literature focused on the effect of 
cognitive behavioral physical therapy (CBPT) or psychological 
informed physical therapy interventions on psychological and 
physical symptoms associated with chronic musculoskeletal 
conditions. 
Data Sources: A search of electronic databases including PubMed, 
CINHAL, psychological and behavioral sciences, SPORTdiscus, 
and Scopus was completed between January 2000 to January 2023 
Study Selection: Randomized control trials (RCTs) with an 
outcome of interest including the VAS (visual analog scale), FABQ 
(fear avoidance belief questionnaire), ODI (modified Oswestry 
Disability index), Tampa Scale for Kinesiophobia, and any other 
physical function outcome were included in this study. The PEDro 
scale was used to assess the methodological quality of included 
studies with two independent reviewers rating each study. Studies 
with a PEDro score greater than 4/10 were included. 
Data Extraction: Data from the included studies were extracted by 
2 independent reviewers. The data included study design, 
participant characteristics, inclusion and exclusion criteria, type of 
intervention, outcomes, and primary results. 
Data Synthesis: Nineteen RCTs were included in this systematic 
review that included one study on Knee osteoarthritis (O.A), eight 
studies with chronic low back pain (CLBP) patients, four studies with 
chronic neck pain (CNP), and two studies with patellofemoral pain 
(PFP). No superiority of CBPT was observed for improving pain and 
function knee OA. For the CLBT patients, disability improved in 7/8 
studies and pain improved in 5/8 studies, four studies reported fear, 
and all had improved fear avoidance when in CBPT group compared 
to controls. For the PFP studies, one study showed immediate 
improvements in pain and disability compared to the control group 
but no difference at 6 months, while the other study is still ongoing 
and awaiting results. All four CNP studies showed improvements in 
pain in the groups receiving CBPT, only three of the studies looked 
at disability with all three indicating that the addition of CBPT was no 
better than the control at improving disability, two of the studies 
looked at kinesiophobia or pain related to fear and both studies 
found improvements with CBPT compared to the control group.  
Conclusion: Practitioners may utilize CBPT in chronic 
musculoskeletal conditions for improving pain, disability, and fear 
avoidance belief. High-quality RCTs following CONSORT guidelines 
are required to further evaluate the efficacy of CBPT and determine 
optimal clinical pathways for addressing pain, disability and fear 
developed because of chronic musculoskeletal conditions.  

  

8 
Impact of Running Biomechanics Differences on Bone 
Mineral Density Changes following ACL-R: A 
Preliminary Study 

9:45-10:00 
AM 

Renee Kawecki, Brooke Farmer, Joan Lappe, Tami DenOtter, 
Kimberly Turman, and Terry Grindstaff 



HARPER 
2046 

Department of Physical Therapy, Creighton University School of 
Pharmacy and Health Professions, Omaha, NE 

 

Purpose: Following anterior cruciate ligament (ACL) reconstruction 
there is an increased risk of knee osteoarthritis. Alterations in knee 
joint loading during running is a common impairment and potential 
risk factor for knee osteoarthritis. Bone mineral density (BMD) 
changes after ACL reconstruction are thought to be due to the 
disease process, however the connection with joint loading during 
running is not fully understood. The purpose of this preliminary study 
was to determine differences in bone density and running 
biomechanics between healthy subjects and subjects post-ACL 
reconstruction. 
Methods: Five participants (2 males, 3 females; age=18.0±1.7 
years, height=174.5±14.6cm, mass=72.9±19.2kg, Time post-
surgery=10.2±3.5 months) with a history of unilateral ACL 
reconstruction and five healthy participants (3 males, 2 females 
age=16.4±2.1 years, height=175.8±12.6cm, mass=65.2±13.4kg) 
volunteered for this study. Proximal tibia BMD was quantified via 
pQCT. Running biomechanics were captured utilizing an 
instrumented treadmill and a motion capture system. Differences 
between limbs were calculated as a percent difference (limb 
symmetry index [LSI]). Differences between groups were quantified 
using independent samples t-tests.  
Results: Individuals with a history of ACL reconstruction 
demonstrated significantly lower LSI values for proximal tibia BMD 
(p= 0.01; healthy 97.1±1.4%; ACL= 86.5±6.5%). There were no 
significant differences between groups in LSI values for peak vertical 
ground reaction forces (p= 0.31; healthy 95.9±3.0%; ACL= 
99.7±7.2%), peak knee joint angles (p= 0.48; healthy 97.0±3.4%; 
ACL= 104.4±22.3%), or peak knee external knee flexion moments 
(p= 0.48; healthy 86.2±8.9%; ACL= 94.4±31.0%).  
Conclusions/Significance: The results of this study suggest that 
despite significantly decreased proximal tibia BMD in individuals 
following ACL reconstruction there were not significant differences 
in running biomechanics that would contribute to bone density 
changes. Future studies should determine the underlying cause of 
decreased tibia bone density following ACL reconstruction.  
 

  

9 Mechanism of Aminoglycoside Transport into the 
Vestibular System 

10:05-10:20 
AM RA Vignesh, Kylee M.Sutton and Peter S Steyger 

HARPER 
2046 

Translational Hearing Center, School of Medicine, Creighton 
University, Omaha, NE 

 
Aminoglycoside antibiotics are widely used to treat life-threatening 
bacterial infections, yet they are toxic to the kidney and inner ear, 
resulting in hearing loss and vestibular deficits. Although preclinical 
studies have described the distribution and toxic side-effects of 



gentamicin in the inner ear, little is known about the molecular 
mechanisms that enable aminoglycosides to cross the blood-
labyrinth barrier (BLB) and enter the inner ear, particularly into the 
vestibular end-organs. Furthermore, the molecular mechanism and 
cellular pathways by which gentamicin crosses the vestibular 
perilymph-endolymph barrier to reach the endolymphatic 
compartment (and enter hair cells) remains unknown. There are 
three primary candidate vestibular pathways into endolymph, via the 
elongated transitional cells, the cuboidal dark cells or the epithelial 
canalar cells. We propose to establish a reliable, validated in vitro 
method to study the vestibular uptake of gentamicin. These in vitro 
models will allow us to mechanistically test hypotheses to identify 
which molecular mechanisms are involved in gentamicin trafficking 
into the endolymphatic compartment using confocal microscopy, 
enzyme-ligand immunosorbent assays (ELISAs) and mass 
spectrometry (UHPLC-MSMS) to determine endolymph-like fluid 
levels of gentamicin.  
Impact: Understanding the mechanisms by which aminoglycosides 
are transported into endolymph will allow to identify druggable 
targets using small molecules or RNAi to ameliorate ototoxicity to 
prevent or ameliorate hearing loss in most vulnerable population 
such as neonates and children learning to listen and speak, as well 
as those over 65 years of age that are more susceptible to drug-
induced hearing loss. 
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1 
Determining Differentially Expressed Genes in 
Lipopolysaccharide Stimulated Cochlea through Single 
Cell RNA Sequencing 

1:45-
2:00PM Emily Daffer, Annemarie Shibata1, and Peter Steyger2 

HARPER 
2045 

1Department of Biology, and 2Creighton Translational Hearing Center 
Creighton University, Omaha NE 

 

Ototoxicity resulting in permanent hearing loss due to the use of 
aminoglycoside antibiotic treatments for bacterial infection is recorded 
in 20-50% of patients. We propose that gene expression analysis of 
cochlea of animals in an inflamed state with and without treatment with 
aminoglycoside antibiotics will reveal important information about 
differentially expressed genes (DEGs) that underlie ototoxicity causing 
hearing loss. To being to investigate DEGs in a mouse model system 
for aminoglycoside-induced hearing loss, we first generated and 
analyzed DEGs in the cochlea of mice in an inflammatory state 
compared to uninflamed controls. The inflamed mouse model involves 
the induction of systemic infection with a gram-negative bacterial 
immunogen, lipopolysaccharide (LPS). Two groups of mice received 
intravenous tail vein injections of either saline solution or LPS (1 
mg/kg). After 24 hours, mice were sacrificed, and cochlea were 
immediately dissociated for single cell sequencing. The single cell 
sequencing library was used for identifying cell type markers and 
DEGs. Gene expression in the cochlear samples were analyzed 
through single cell sequencing using the 10x Genomics software. 
Results from the single cell sequencing analysis will be validated 
through RNA isolation and qRT-PCR. These experiments will be 
followed by treatments with LPS and aminoglycoside antibiotics single 
cell RNA sequencing to further explore mechanisms of ototoxicity.  

  

2 “How Did You Know?” Realizing Gender Identity through 
Memorable Messages 

2:00-
2:15PM Obinna Okoye 

HARPER 
2045 Department of Communication Studies, Creighton University 

 

Historically, gender has been introduced to many as a binary. At birth, 
the individual is most likely taught to see gender through the lens of a 
cisgender man or woman. Along with this, they were most likely 
expected to abide by the social and cultural values and expectations 
that came with it (Eccles et al. 1993, Eagly, 1987; Williams and Best, 
1990; Corrigal and Konrad, 2007). This perspective of gender has 
been commonly confused with biological sex, which is what one is 



assigned with at birth (Eccles et al. 1993, Eagly, 1987; Williams and 
Best, 1990; Corrigal and Konrad, 2007). These misunderstandings 
have led to misconceptions and discrimination against members who 
are outside of the traditional definition of the binary. Most of this has 
stemmed from misunderstanding, relying on assumption to dictate 
what constitutes as a man or woman (Martin, Ruble & Szkyrablo, 
2004).  
Research has shown that through the memorable messages found in 
narratives and social observation, what one hears (Cooke Jackson & 
Rubinsky, 2017; Kellas et al., 2020; Bandura, 1977) and sees can 
impact how they live their lives. I used these theories to investigate 
how their experiences not only shaped how they understood gender 
identity, but also how they came to realize their own.  
In my results, I found that narratives, social observation, and the 
messages that came out of them played a role in how one developed 
their gender identity. Most of the narratives and observation that 
influenced how they came to this conclusion came from (1) community 
and environmental observation, (2) education and extra-curricular 
activities, (3) the media and marketing they observed, and (4) 
interpersonal relationships that affirmed their gender identity or taught 
them more about gender as a spectrum.  

  

3 Alteration of Behavior in Aquatic Snails due to Larval 
Infections of Paragordius Varius 

2:15-
2:30PM 

Jackson Snyder, John Shea, SJ, Ph.D., Chantal Nguyen, and Ben 
Hanelt 

HARPER 
2045 Department of Biology, Creighton University 

 

Paragordius varius is a freshwater species of horse hairworm in the 
parasitic phylum Nematomorpha. Its complex lifecycle entails using 
midge larvae as the paratenic host, which transfers the cyst stage from 
the aquatic to the terrestrial environment after metamorphizing into 
adult midges. These are then consumed by the cricket definitive host 
where P. varius matures into adults. P. varius then manipulates the 
behavior of the cricket, causing it to enter water where the fully 
developed worms emerge, mate, and lay eggs which hatch into larvae 
that encyst in midges, completing the life cycle. P. varius larvae can 
also encyst in aquatic snails, but it is unclear if snails can serve as a 
viable infection route to the definitive host. We hypothesize that if 
aquatic snails can serve as a paratenic host for P. varius, then infected 
snails will spend more time above the surface of the water, and thus 
be more likely to be consumed by a definitive host. Preliminary studies 
found evidence implying such an effect on the behavior of infected 
snails during the hours of 8am – 10am. In this study, we use distance 
above the waterline and activity of infected and uninfected snails in a 
2.5-hour period to determine if infected snails are manipulated by P. 
varius. We use EthoVision software to track snail movement in an 
aquarium. If P. varius manipulates the behavior of snails, then infected 
snails will be more active, and/or will spend more time above the water 
line than uninfected snails. If aquatic snails serve as paratenic hosts 



for P. varius, then this represents another example of parasite 
manipulation of the host to facilitate the parasite’s life cycle. 
Additionally, P. varius should persist longer in the environment 
because snails can overwinter and live longer than midges. 

  

4 Prisons: A Balance Between Public and Private Provision 

2:45-3:00 
PM Keith Marshall 

HARPER 
2045 

Menard Family Institute for Economic Inquiry, Heider College of 
Business, Creighton University 

 

The American prison system has been wrought with scandal from 
overcrowding, poor living conditions, correctional misconduct, and 
ineffective programs. Much of the outrage has been directed toward 
private prisons due to their profit seeking model of corrections. By 
seeking profits, people believe that prison companies are extracting a 
rent from society in the form of taxpayer dollars in return for a low-
quality service. However, if it is true that prison companies are making 
a profit from a low-quality service, then they are being contracted in 
such a way that enables this. This implies that if profit incentives were 
properly aligned, private prison companies could provide a quality 
service for the public.  
How best might incentives be properly aligned? Oliver Hart and his 
colleagues created a model as to when a public good would be most 
optimally provided by the private or public sectors. They applied this 
model to prisons, coming to the conclusion that they should not be 
provided privately due to the disproportionate reduction in quality to 
the reduction in costs (Hart et al 1997).  
Hart’s model is quite comprehensive, featuring a fifteen-equation proof 
analyzing the costs and benefits associated with public or private 
ownership. However, real world prison systems and some contract 
theory beg a critique of the application of this model. Ronald Coase 
argues in “The Nature of the Firm” that the formation of firms emerges 
from a need to reduce transaction costs to create or provide an 
otherwise costly good or service (Coase 1937). Therefore, the implicit 
ground for the services of a private firm rather than the government 
services is a reduction in transaction costs which is also shown in 
Hart’s model. French and Brazilian prison models both provide 
alternatives to Hart’s strategy. Instead of considering prisons as one 
lump service, each individual service of prisons is contracted or 
publicly provided as to fit each country’s objectives.  

  

  



5 
A Qualitative Study Examining the Perspectives of PGY-
2 Informatics Residency Program Directors about 
Informatics Training in Pharmacy    

1:45-
2:00PM Chloe Matsuda, and Kevin Fuji 

HARPER 
2046 School of Pharmacy and Health Professions, Creighton University 

 

Objective: To explore post-graduate year 2 (PGY2) pharmacy 
residency program directors’ (RPDs) perspectives on the current state 
and future needs of informatics training for the pharmacy profession.    
Methods: Qualitative case study design in which RPDs were identified 
through the ASHP Residency Directory and personally invited via 
email. Interviews were conducted via Zoom or phone call. After all 
interviews were conducted and transcribed, content analysis was 
performed to identify themes through open and inductive coding, 
categorization of common codes, and formation of overarching 
themes. 
Results: Two themes emerged from X interviews conducted thus far, 
with additional RPDs still being interviewed. The first theme is: 
Informatics pharmacists need both clinical aptitude and an interest in 
acquiring technical skills. There is a common misunderstanding that 
residents need coding or programming experience. Directors are 
looking for problem solvers that are eager to build upon or obtain 
computer science- and information technology-oriented skills. The 
second theme is: PharmD programs are not adequately equipping 
students with a foundational knowledge base and skill set in 
informatics. RPDs described a great need for improvement in 
the training of students to meet the technology-centric demands of the 
healthcare field. Multiple learning modalities should be used including 
a mix of didactic lectures and hands-on projects that establish 
introductory knowledge and skills. Implementing informatics education 
into the required pharmacy curriculum will benefit all students. Not 
every student wants to become an informaticist, but every student will 
interact with technology in their career. 
Conclusion: Healthcare technology continues to advance, and 
pharmacists must be trained to be prepared to engage with these 
advancements in their daily practice. Future research is needed to 
determine the most effective methods for ensuring all pharmacists 
receive adequate informatics education and training. 

  

6 Thermodynamics of an Interaction between Gene 
Silencing Proteins 

2:00-
2:15PM Grace Jaworski and Lynne Dieckman 

HARPER 
2046 Department of Chemistry and Biochemistry, Creighton University 

 To fit inside the cell nucleus, DNA condenses around histone protein 
octamers into structural units called nucleosomes. The level of 



compaction of nucleosomes determined whether genes encoded in the 
DNA are expressed or silenced. The process of packaging DNA 
immediately following replication is called replication-coupled 
nucleosome assembly. This process requires two major proteins: 
proliferating cell nuclear antigen (PCNA) and chromatin assembly 
factor 1 (CAF-1). PCNA is the eukaryotic sliding clamp protein that 
binds to and surrounds DNA during replication. It plays a critical role in 
almost all aspects of DNA metabolism by recruiting and coordinating 
the activity of several other proteins also involved in these processes. 
CAF-1 is a histone chaperone protein that is recruited to the replication 
fork by PCNA and functions by depositing histones onto newly 
synthesized DNA at silenced regions of the genome. Although the 
interaction between CAF-1 and PCNA is critical for the proper silencing 
of genes, it is unknown how these two proteins interact to allow 
replication-coupled nucleosome assembly to occur. The goal of my 
work is to characterize the thermodynamics of the interaction between 
CAF-1 and PCNA using isothermal titration calorimetry (ITC). Thus far, 
I have measured the thermodynamics of a known interaction between 
PCNA and CAF-1. I have also identified a novel interaction site on each 
protein using a qualitative protein-protein binding assay. I am currently 
working toward determining the thermodynamics of this novel 
interaction. Understanding how PCNA and CAF-1 interact at the 
thermodynamic level will provide insight into how the recruitment of 
CAF-1 to the replication fork by PCNA relates to nucleosome 
assembly.  

  

7 Irregular Behavior and Neurological Function in CPT 2 
Deficient Zebrafish Larvae 

2:15-
2:30PM 

Carly Baker, Aaron Marta, Nathan Zimmerman, Rochelle 
Wickramasekara, Holly Stessman, Segewkal Heruye, Timothy 
Simeone, and Annemarie Shibata 

HARPER 
2046 

Department of Biomedical Sciences, Creighton University School of 
Medicine 

 

The Carnitine palmitoyltransferase 2 (CPT 2) protein transports long 
chain fatty acids (LCFA) into the mitochondrial matrix for β-oxidation; 
CPT 2 deficiency, however, prevents lipids from being properly utilized 
as an energy source. CPT 2 deficiency is a rare genetic disorder 
characterized by symptoms ranging from muscle pain and weakness 
to respiratory and liver failure, as well as early death. A case study of 
an individual with CPT 2 deficiency associated with the lab presented 
symptoms of seizures during childhood and schizophrenic-like 
behaviors during early adulthood. The relationship between metabolic 
disorders and improper nervous system development and function is 
not well understood. A CPT 2 knockdown model system was created 
in zebrafish by injecting a morpholino into a 1-cell stage embryo and 
experiments were carried out at 5 days post fertilization. The behavior 
of the larvae was analyzed using the ViewPoint ZebraBox system 
which tracked the swimming patterns during light and dark periods. 
Predisposition to seizures was tested using a MED64 
electrophysiology system with the addition of a convulsant followed by 



an anticonvulsant. qRT-PCR was performed to characterize changes 
in mitochondrial and neuronal genes between controls and knockdown 
larvae. Behavioral experiments showed significantly reduced activity in 
light and dark periods in CPT 2 knockdown fish. Electrophysiology 
analysis indicated higher electrical activity, even prior to convulsant 
addition, and showed an increased tendency to severe seizure activity 
in knockdown larvae. qRT-PCR assays indicate a significant change 
in gene expression of mitochondrial genes associated with LCFA 
transport and neuronal genes associated with schizophrenia and other 
neurological diseases. This work indicates fatty acids and a functioning 
carnitine shuttle system during development are essential for proper 
nervous system function.  

  

8 
Respiratory Chemoresponses in Kv1.1 Ko Mice, A 
Preclinical Model of Sudden Unexpected Death in 
Epilepsy (Sudep) 

2:45-3:00 
PM 

Shruthi Iyer, Samantha Draves, Stephanie Matthews, Shelby Herr, 
Cameron Booth, Mary Yeh, Timothy Simeone, and Kristina 
Simeone 

HARPER 
2046 

Department of Pharmacology and Neuroscience, Creighton University 
School of Medicine, Omaha, NE 

 

Sudden unexpected death in epilepsy (SUDEP) is one of the leading 
causes of death in epilepsy. Evidence suggests that right before 
SUDEP, patients experienced generalized convulsive seizure followed 
by repeated apnea. Failure to autoresuscitate from apnea-induced 
hypoxic and hypercapnic(H-H) blood gas fluctuations resulted in death. 
H-H fluctuations activate the hypothalamic chemosensing orexin 
neurons that project to brainstem respiratory nuclei to restore 
breathing. Thus, chemoreception dysfunction might be at the 
heart of autoresuscitation failure in SUDEP. We have previously 
reported that the Kv1.1 KO (KO) mice, a model of SUDEP, have 
increased seizures, apnea, chronic hypoxia, progressively worsening 
blood gas instability and an increase in the orexin neurons as they 
approach sudden death. Blocking orexin receptors reduced their 
apneas and increased longevity. This suggests an augmented 
orexinergic influence on chemoresponses in these mice. We 
hypothesize that, a) As KO mice approach SUDEP, they have impaired 
chemoresponse to H-H challenges. b) Blocking orexin receptors will 
improve chemoresponses. 
Using whole-body plethysmography, wildtype (WT) and KO mice were 
subjected to either an intermittent hypoxia (6% O2) test, or hypoxia-
hypercapnia (9% CO2, 6% O2) test, or an anoxia-autoresuscitation test 
(97% N2, 3% CO2). In response to intermittent hypoxia, and hypoxia-
hypercapnia, chemoresponse in older, high-SUDEP risk KO included 
higher tidal volume, peak expiratory flow and minute ventilation, 
compared to WT controls. When tested for anoxia-autoresuscitation, 
11/13 older WT mice were able to autoresuscitate and survive. 
However, 9/12 older, high-SUDEP risk KO mice failed to 
autoresuscitate and died. In a younger cohort, both WT and KO were 
able to autoresuscitate. Blocking orexin receptors with TCS1102 



(100mg/kg) improved autoresuscitation and survival in a majority 
(12/14) of high-SUDEP risk KO mice. This suggests that ventilatory 
chemoresponses and autoresuscitation is impaired in high SUDEP-
risk KO and an exaggerated orexin response maybe contributing to 
autoresuscitation failure in this preclinical SUDEP model. 
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1 Quadriceps Strength Asymmetries Best Predict Bone 
Mineral Density Post ACL-R 

8:45-9:00 
AM 

Rachel Bergen, Brooke Farmer, Joan Lappe, Tami DenOtter, 
Kimberly Turman, and Terry L. Grindstaff 

HARPER 
2045 

Department of Physical Therapy, Creighton University, Omaha, NE  

 

Purpose: There is a known rapid decline in distal femur and proximal 
tibia bone mineral density (BMD) following anterior cruciate ligament 
reconstruction (ACL-R). The purpose of this study was to determine 
differences in proximal tibia BMD following ACL reconstruction and to 
identify clinical correlates associated with changes in tibia BMD 
following ACL-R. 
Methods: Forty participants (16 Female, 24 Male), 20 post ACL-R 
(age: 17.3+2.0 years, height: 178.1+11.4 cm, mass: 73.8+13.3 kg, 
12+4.3 months post-surgery) and 20 healthy (age: 16.9+2.6 years, 
height: 178.4+11.3 cm, mass: 69.2+14.7 kg) were recruited for this 
study. Outcome measures included quadriceps strength, jumping 
biomechanics, BMD of the proximal tibia assessed using pQCT, and 
blood samples associated with bone and cartilage health (vitamin D, 
calcium, phosphorus, alkaline phosphatase, and MMP-3). 
Results: Individuals following ACL-R demonstrated significant 
asymmetries (P< 0.001; d=1.12) in trabecular volumetric BMD (12% 
difference between sides) of the tibia compared to healthy individuals 
who demonstrate relatively symmetrical trabecular volumetric BMD 
values (4-5% difference between sides). Clinical factors that were 
significantly related to deficits in tibia trabecular volumetric BMD 
included symmetrical quadriceps strength (r=0.73) and time since 
surgery (r=0.42). Only quadriceps strength was a significant predictor 
(R2=0.57, P < 0.001) of BMD and other clinical variables did not add to 
the model including time since surgery (r=0.42, P=0.03), drop vertical 
jump landing forces (r= 0.31, P= 0.10), and Vitamin D status (r= -0.05, 
P= 0.43).  
Conclusion: There was a significant difference in trabecular 
volumetric BMD between limbs of ACL reconstruction participants. 
Symmetrical quadriceps strength is the clinical factor that best predicts 
trabecular volumetric BMD. Future research should assess different 
rehabilitation protocols and their impact on bones density post-
treatment and interventions to mitigate the risk of post traumatic knee 
OA.  

  

  



2 
Transcriptomic Changes in a Derepressed Isogenic 
Mutant of Pseudomonas Aeruginosa may impact 
Imipenem Susceptibility 

9:00-9:15 
AM Shawn Freed Jr, and Nancy Hanson 

HARPER 
2045 

Department of Medical Microbiology and Immunology, Creighton 
University 

 

Background: Isogenic mutants are tools to evaluate specific genetic 
changes after selective pressure. What is not considered are off-target 
genetic changes that could impact the phenotype evaluated. A clinical 
isolate of Pseudomonas aeruginosa, PS164, challenged with 
ceftazidime was used to create the AmpC overexpression isogenic 
mutant, 164CD. It was reported that factors other than OprD, AmpC, 
and overexpression of mexCDJ-oprM were involved in the 164CD 
susceptibility to imipenem (Wolter 2005). These data suggested other 
genetic alterations in the genome were selected during ceftazidime 
challenge. The purpose of this study was to investigate differential 
transcriptomic expression between the parent and its isogenic mutant.  
Methods: MICs were determined by E-test. Transcriptome analysis 
was performed by SeqCenter and expression data evaluated between 
the same strain with and without sub-lethal imipenem treatment or 
compared to PAO1. oprD expression was validated by RT-qPCR. 
Whole genome sequencing (WGS) was performed using Illumina 
Miseq.   
Results: oprD RNA expression was decreased by 5-fold for both 
isolates when compared to PAO1. However, the imipenem MIC for 
both isolates was 2 µg/ml. Altogether, 259 genes were differentially 
expressed between the untreated parent and isogenic mutant when 
compared to PAO1. When treated with imipenem and compared to 
each other, 56 genes were differentially expressed between PS164 
and 164CD, including a nitrous-oxide reductase operon, capB, and 
tonB. Genes associated with nitrate/nitrite respiratory metabolism and 
stress response were downregulated in both PS164 and 164CD 
isolates treated with imipenem. 
Conclusion: More transcriptional differences were observed in the 
untreated isolates than the imipenem treated isolates, indicating a 
strong selective pressure from antibiotic challenge. These data also 
suggest factors other than decreased oprD and overexpression of 
ampC play a role in imipenem susceptibility and prior selective 
pressures of isolates may impact the expression of these factors upon 
exposure to antibiotics.  

  

  



3 Impact of COVID-19 on Pharmacists in Community 
Pharmacies in Nebraska: A Mixed Methods Study 
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Objective: To examine the impact of COVID-19 on work and personal 
wellbeing from the perspective of pharmacists practicing in community 
pharmacies in Nebraska. 
Methods: An explanatory sequential mixed methods design was used. 
The design consists of two phases. The first phase was quantitative 
data collection and analysis of a survey sent electronically from 
November 2022-January 2023 to pharmacists working in pharmacies 
in the state of Nebraska. The survey was a hybrid of researcher-
developed items to meet study needs and the validated Abbreviated 
Maslach Burnout Inventory (aMBI). The subsequent qualitative phase 
was conducted to follow up and help confirm/explain the quantitative 
findings.  This study was approved as exempt by the Creighton 
University IRB in November 2022. Data was analyzed using 
descriptive and inferential statistics in IBM SPSS Statistics version 27.  
Results: A response rate of 12.3% (n=339) was obtained. Of these 
339 responses, 38 individuals indicated they were not currently 
practicing in Nebraska and an additional 78 respondents did not 
complete the entire survey, leaving 223 full responses in the dataset. 
Mean age of the respondents was 44.8 years with an average of 18.7 
years in practice. The majority were female (n=139, 62.3%) and White 
(n=205, 91.9%). Most respondents (n=113, 50.7%) practiced in a 
community pharmacy followed by hospital (n=72, 32.3%), and worked 
an average of 38.9 hours per week. Almost 45% of respondents 
reported they considered leaving their current employer during the 
pandemic and more than 37% reported they considered leaving the 
profession of pharmacy. Over 62% reported that support staff in their 
pharmacy quit their jobs during the pandemic. When asked how the 
pandemic impacted their pharmacy, 80.7% of respondents cited 
“Staffing shortage” as one of the largest contributing factors impacting 
their work environment. The average burnout score on the aMBI was 
13.4 (moderate burnout) for the Personal Accomplishment construct, 
5.55 (moderate burnout) for the Depersonalization construct, and 
10.91 (moderate to high burnout) for the Emotional Exhaustion 
construct. Most respondents (56.5%) reported high burnout for 
Emotional Exhaustion, with over a third of respondents also reporting 
high burnout for Personal Accomplishment (37.2%) and 
Depersonalization (33.6%). For the qualitative phase, semi structured 
interviews of 20-30 minutes duration were conducted with 10-15 
pharmacists. The interview sampling frame were respondents who 
said ‘Yes’ for interview in the survey and practice in a community 
pharmacy.  
Conclusions: Pharmacists across multiple practice settings faced 
workplace issues during the pandemic which impacted their mental 
and physical health. A high Emotional Exhaustion score on the aMBI 



by more than half of respondents shows that pharmacists are 
emotionally overextended and exhausted from their work. Findings can 
be used by pharmacist employers/owners to re-examine workforce 
shortages affecting pharmacists and their profession. Resources to 
support pharmacist wellbeing and prevent burnout need to be provided 
by employers and pharmacy professional organizations. Future 
research should examine which of these resources or combination of 
resources is most impactful.  

  

4 
Targeted reduction of excessive mitochondrial 
superoxide rescues hippocampal plasticity and memory 
without affecting seizures 
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AM 

Segewkal H. Heruye, Stephanie A. Matthews, Kristina A. Simeone, 
Peter J. West, and Timothy A. Simeone 
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Temporal lobe epilepsy (TLE) is often comorbid with substantial 
cognitive impairment. Oxidative stress and reduced mitochondrial 
respiratory chain complex I (MRCI) function has been found in human 
TLE resected brain tissue and mouse model of TLE. The Kv1.1 
knockout (KO) mice, a preclinical model of TLE, also display cognitive 
deficits and reduced hippocampal long-term potentiation. Thus, we 
hypothesize that: excessive mitochondrial reactive oxygen species 
(ROS) contribute to impaired hippocampal-mediated memory in KO 
mice which can be rescued with a mitochondrial-targeted antioxidant. 
Mice (WT and KO) were habituated to the arena prior to Novel location 
recognition (NLR) and Novel object recognition (NOR) test which were 
used to test memory. Anxiety was evaluated by measuring thigmotaxis 
and seizures were monitored with video-electroencephalogram. Short- 
and long-term plasticity (STP and LTP) were determined in CA1 
stratum radiatum of ventral hippocampal slices from WT and KO mice 
using planar multielectrode arrays. Levels of mitochondrial superoxide, 
a prominent ROS, were assessed using MitoSox Red. A two-way 
ANOVA with Tukey’s post-hoc test was used with p< 0.05 considered 
significant. Levels of mitochondrial superoxide were significantly 
higher in KO hippocampus. In vivo, KO discrimination indices for NLR 
and NOR indicate significant impairment compared to WT. Sub-
chronic treatment with MitoQ rescued KO cognitive performance. In 
addition, MitoQ abolished the excessive MitoSox Red signal. 
Behavioral measures of anxiety in each in vivo treatment group were 
not significantly different. MitoQ had no effect on seizure frequency, 
severity, and burden. Ex vivo, STP and LTP were impaired at the CA3-
CA1 synapse in KO slices. Acute perfusion of MitoQ onto slices and 
sub-chronic treatment with MitoQ reduced superoxide levels and 
rescued KO STP and LTP to WT levels. Our data indicates that 
mitochondrial superoxide contributes to hippocampal-dependent 
memory impairment in epileptic KO mice. Treatments specifically 
targeting mitochondrial superoxide indicate the impairment can be 
reversed (despite presence of pathology). 



5 Exploring the Functional Niche of Long Non-coding RNA 
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Aminoglycoside antibiotics are a subset of antibiotics frequently 
prescribed in clinical practice because of their effectiveness and 
relative low cost when treating severe infection. Ototoxicity and 
permanent hearing loss are recorded in 20-50% of patients with 
bacterial infections following treatment with aminoglycosides. This 
damage is exacerbated by infection--induced inflammatory responses 
in the cochlea. To develop novel treatments for the alleviation or 
inhibition of these inflammatory responses associated with ototoxicity, 
we must better understand the molecular mechanisms behind pro-
inflammatory pathways--in the inner ear. Preliminary data shows that 
inflammatory responses in both animal models and in auditory cell 
lines involve regulation of gene expression by long noncoding RNA 
(lncRNAs). My in vitro data demonstrates that differential expression 
of lncRNAs in House Ear Institute of Corti 1 (HEI-OC1) as well as 
Mouse Distal Convoluted Tubule (MDCT) cells auditory cells occurs 
following exposure to bacterial lipopolysaccharide (LPS). HEI-OC1 
cells were unstimulated or stimulated with different concentrations of 
LPS, a portion of the gram-negative bacterial cell wall. Data suggests 
that at least lincRNA-Cox2 is significantly overexpressed when 
auditory cells respond to LPS as compared to controls. We 
hypothesize that differentially expressed lncRNAs, like lincRNA-
Tnfaip3, may play a role in proinflammatory responses and that 
blocking these responses will reduce inflammation and 
ototoxicity seen with aminoglycoside treatment. To test this 
hypothesis, in vitro and in vivo methods will be used. A more robust 
understanding of the mechanisms of inflammation in the cochlea and 
the mechanisms of ototoxicity could provide therapeutic targets for the 
treatment or prevention of hair cell death and hearing loss following 
antibiotic delivery for ear infections. Given the number of children 
treated globally with aminoglycosides each year, there is a clear and 
present need to understand the mechanisms of aminoglycoside-
induced ototoxicity. 

  

6 Can China Reverse the Damage of the One-Child Policy? 
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 In 2021 the People's Republic of China formally revised its family 
planning guidelines to a three-child policy. The policy change was in 
light of a dramatic population decline, a gender imbalance of nearly 34 



million more men, and a workforce decline due to a right shift in the 
general population's age. China attempts to mitigate the damage of the 
previous one-child and two-child policies through economic reform and 
social benefit programs. This project analyzed the program's predicted 
impact and the potential barriers China will face during its attempt to 
reverse its self-inflicted 40 years of damage. In addition, exploring the 
social shift caused by the previous family planning policies brings to 
light the realities of corruption, crime, and abuse currently impacting 
China and surrounding East Asian countries. 
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Prion diseases are invariably fatal neurodegenerative disorders that 
occur in a variety of mammalian species, including humans. 
Peripherally acquired disease-causing prions (PrPSc) invade the CNS 
via defined neuroanatomical pathways that involve the lymphoreticular 
system, autonomic nervous system, and spinal cord tracts. PrPSc 
induces a conformational change in the endogenous normal prion 
protein (PrPC) into more PrPSc, proliferating and causing cellular 
dysfunction and death. Transport of PrPSc has been approximated as 
slow axonal transport, but the methods utilized in these studies have 
low sensitivity and measure both inoculum PrPSc and newly replicated 
PrPSc, confounding the observed rates. The role of PrPC in this process 
is also unknown. To more accurately measure PrPSc transport, we 
utilized highly sensitive protein misfolding cyclic amplification (PMCA) 
to measure hamster PrPSc transport in the mouse sciatic nerve (ScN), 
a hamster prion replication deficient system. We also purified and 
fluorescently labeled PrPSc and imaged particles in live mouse ScN 
explants to directly measure and record PrPSc transport using two 
photon confocal microscopy. After PMCA, we failed to detect hamster 
PrPSc in uninoculated mouse sciatic nerve (ScN) 24 hours (post 
infection) p.i. but PrPSc was detected in the inoculated ScN and lumbar 
spinal cord (SC) 24 hours p.i. Based on the distance from the 
inoculation point to the lumbar SC, PrPSc transport rate was calculated 
as at least 25 mm/day, well above established slow transport rates 
(0.3-8 mm/day). Fluorophore conjugated PrPSc was successfully 
imaged and tracked in live ScN explants, and multiple timeseries were 
recorded on multiple axonal segments throughout the ScN. Analysis of 
PrPSc recordings using the ImageJ plugin Trackmate, and recorded 
velocity rates were consistent with fast axonal transport. These data 
suggest that PrPSc can use a fast axonal transport mechanism, having 
implications for the neuronal pathogenesis and the treatment of prion 
disease. 
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Orexins are excitatory neuropeptides produced in the lateral 
hypothalamus. There are two forms of orexin, orexin-A and orexin-B, 
that bind to two different subtypes of G-protein coupled receptors: 
orexin receptor-1 (OX1R) and orexin receptor-2 (OX2R). Orexins are 
implicated in regulating many different biological processes including 
sleep-wake cycles, feeding behaviors, among others. Research 
suggests that orexin receptors may be involved in learning and 
memory, although the specific contribution is not fully known. The 
mechanism of memory consolidation explored in this study are sharp-
wave ripple (SPW-ripple) complexes, a type of network oscillation 
found in the hippocampal CA1 region. This study explores how OX1R 
modulates SPW-ripple characteristics: including SPW frequency, 
duration, and amplitude; ripple inter-ripple interval, frequency, and 
duration. Multi-electrode array electrophysiology was used to 
determine the effects of the OX1R on sharp-wave ripples in 
hippocampal slices ex vivo at baseline and following bath application 
of the orexin receptor-1 antagonist N-(2-Methyl-6-benzoxazolyl)-N'-
1,5-naphthyridin-4-yl urea (SB-334867; SB). SB treatment decreased 
SPW frequency, amplitude, and duration. In addition, SB decreased 
the frequency of ripple events. These results suggest that the 
neuromodulator orexin contributes to shaping the spontaneous SPW-
ripple complexes, specifically by permitting more events of larger 
magnitude, which are associated with memory consolidation.  

  

9 Local Delivery of Soluble Fractalkine Peptide Repairs 
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Background: Cochlear ribbon synapses between inner hair cells 
(IHCs) and spiral ganglion neurons (SGNs) are susceptible to damage 
and/or loss due to acoustic trauma. Such damaged synapses can 
repair spontaneously in mouse (Kaur et al., 2019, Kim et al., 2019 and 
Shi et al., 2015) and guinea pig (Shi et al., 2013 and Hickman et al., 
2021). However, mechanisms implicit in synaptic repair are unknown. 
We have demonstrated a critical role for fractalkine signaling (CX3CL1-
CX3CR1) in synaptic repair after acoustic trauma where in the 
presence of fractalkine receptor (CX3CR1) on cochlear macrophages 
the damaged synapses recover however, in the absence of CX3CR1 
synaptic repair is impaired (Kaur et al., 2019). Here we examined if 



fractalkine ligand (CX3CL1 or FKN), expressed by IHCs and SGNs, is 
also necessary for synaptic repair and whether transtympanic delivery 
of FKN isoforms (membrane or soluble) repairs cochlear synapses 
after acoustic trauma.  
Methods: FKN wild type (WT) and knockout (KO) mice (5-6 weeks of 
age) of both sexes were exposed for 2 hours to a synaptopathic noise 
level of 93 dB SPL at 8-16 kHz octave band.  Hearing function was 
assessed prior to, at 1 and 15 days after noise exposure. Following 
function assessment at 1 day after trauma, mice were unilaterally 
trans-tympanically (TT) injected with 5µl volume of either vehicle 
(sterile Poloxamer 407), control peptide, membrane bound FKN 
peptide (mFKN, 312 amino acids (aa)), soluble FKN peptide (sFKN, 83 
or 80 aa). The degree of hearing recovery was measured at 15 days 
post exposure then the mice were euthanized, isolated cochleae were 
processed for multilabel fluorescent immunohistochemistry to examine 
hair cells, ribbon synapses, and neurons.  
Results: Absence of FKN does not affect hearing function and IHC 
synapse density in steady state. However, at 15 days after acoustic 
trauma FKN KO mice displayed significant elevation in hearing 
thresholds whereas FKN WT mice showed nearly complete recovery 
of elevated hearing thresholds. Auditory brainstem response (ABR) 
peak 1 amplitudes were reduced and ~ 50 % synapses were lost in 
both exposed FKN WT and KO mice. Remarkably, FKN WT and KO 
mice that were TT injected with the sFKN peptide (80 aa, 50 ng/µl) at 
1 day after acoustic trauma showed significant recovery of hearing 
thresholds and ABR wave 1 amplitudes to baseline levels and 
increased IHC synapse density when compared to mice injected with 
vehicle, control peptide or mFKN. FKN ELISA detected the presence 
of sFKN (80 aa) peptide inside the cochlea up to 24 hours at 1/10th of 
the total concentration (250 ng) injected into the middle ear. 
Conclusions: Together, these data imply that intact endogenous 
fractalkine signaling axis plays a critical role in synaptic repair and that 
soluble isoform of FKN is most effective to repair cochlear synapses 
after acoustic trauma compared to the membrane bound isoform.  

  

10 Tanycytes in Preclinical Epilepsy 
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Tanycytes are an important cell type of the third ventricle that 
contribute to the barrier between the CSF and the hypothalamus. The 
alpha tanycytes are located on the dorsal aspect of the third ventricle, 
and beta tanycytes are on the ventral aspect of the third ventricle. 



Tanycytes are cells that play a critical role in maintaining homeostasis 
and facilitating CSF movement.  
Seizures can induce injury, ectopic neurogenesis, and metabolic 
dysfunction. Here, we tested the hypothesis that the number and 
function of tanycytes will be altered in Kv1.1 knockout mice, a 
preclinical model of spontaneous recurrent seizures. We used 
immunohistochemistry and stereology to address this hypothesis. We 
stained for GFAP to determine the number of alpha and beta 
tanycytes, DCX to identify ectopic neurogenesis, and GLUT1, BLBP, 
and AQP4 to test differences in functional proteins. Our results showed 
that tanycyte expression was dysregulated in epileptic mice. 
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Background: Affecting an estimated 10-15% of all people, noise-
induced hearing loss (NIHL) remains a major cause of disability 
worldwide. Despite this high prevalence, there are no FDA-approved 
drugs to treat or prevent NIHL, a problem further compounded by the 
expense and risk associated with the novel drug development process. 
To circumvent these obstacles, we performed a high-throughput 
screen (HTS) of previously FDA-approved drugs for otoprotection and 
identified oseltamivir (Tamiflu), a neuraminidase inhibitor currently 
approved for the treatment of influenza, as a promising candidate. 
Oseltamivir was additionally shown to reduce cisplatin-induced hair 
cell death in an ex vivo assay of P3 FVB mouse cochlear explants with 
low toxicity and high potency, further bolstering its hypothesized 
otoprotective potential. Given these results, we hypothesized that 
oseltamivir treatment in vivo could mitigate hearing damage following 
traumatic noise exposure. 
Methods: Baseline hearing ability was established in 6–8-week-old 
FVB mice through measurements of auditory brainstem response 
(ABR). Mice were then subjected to a noise challenge consisting of a 
2-hour period of exposure to 100 dB SPL noise covering a 8-16 kHz 
octave band. Twice daily treatment with oseltamivir (10 mg/kg, 50 
mg/kg, and 100 mg/kg) or carrier via oral gavage was initiated either 
24- or 48-hours following noise exposure and continued for either three 
or five days. ABR and wave 1 threshold shifts were measured 14 days 
following treatment.  
Results: Oseltamivir, a high-ranking candidate from HTS screening, 
exhibited low toxicity (TI >220) and high potency (IC50 450 nM) in 
cochlear explants. In vivo, 100 mg/kg oseltamivir treatment 
significantly protected hearing in noise-exposed mice with an average 
reduction of ABR threshold shift of 20-25 dB SPL when initiated 24 
hours post-noise exposure; no protection was seen when treatment 
was initiated 48 hours following exposure. Mice treated for five days 
exhibited no improvement over the three-day treatment group. 



Moreover, oseltamivir-treated mice experienced significant protection 
of wave 1 amplitude at 80- and 90-dB SPL.  
Conclusions: Oseltamivir emerged as a possible otoprotective 
compound in our initial HTS and cochlear screens. In vivo, oseltamivir 
treatment rescued multiple indicators of hearing function in mice when 
given for three days starting 24 hours after traumatic noise exposure, 
suggesting a window of opportunity for treatment following acoustic 
trauma. While its mechanism of action as an otoprotective agent 
requires further research, favorable ABR and wave 1 amplitude results 
suggest that oseltamivir treatment may protect against cochlear 
synaptopathy in the setting of traumatic noise exposure. Combined 
with its widespread availability and regulatory approval, our results 
suggest oseltamivir is a potential candidate for drug repurposing to 
prevent noise-induced hearing loss. 

  

12 Boys to Men: How Communication Forms Understanding 
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Using the method of grounded theory, I explored how young adult cis-
gender men talk about, understand, and interpret the modern feminist 
movement. More specifically, I analyzed how young cis-gender men 
interpret and talk to each other about the feminist movement, as well 
as the messages they received growing up regarding the movement. I 
interviewed cis-gender men aged 19-24 (n=19) about their 
experiences growing up, along with how they talk about the movement 
today. I produced themes by using Owen’s (1984) articulation of 
thematic analysis via recurrence, repetition, and forcefulness. Seven 
themes surrounding communication regarding the feminist movement 
emerged- “passive” feminist, role in conversation, everyone treated 
equal, strong female figures, limited power, women are powerful, and 
rare conversation. The findings demonstrated that men are hesitant to 
participate in the feminist movement even though they would identify 
themselves as feminist because they feel as if there is a “box” they 
must fit into. Instead, they choose to stay quiet as it is easier, which is 
why the conversation in their peer groups are rare. They also believe 
that women’s voices matter more concerning women’s rights. Above 
all, young cis-gender men have received messages about women and 
women’s rights through the female figures in their life. These findings 
suggest that men don’t see a specific place in which they can speak 
on women’s rights and when pushed to talk about women’s rights they 
lean on close friends to provide that space. These findings also convey 
to how much female figures affect how young men grew up viewing 
women and women’s rights today. We can use this information to 
encourage young cis-gender men to speak up, as well as, how 
interfering at a young age can change how one might think about 
women’s rights.  
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Background: Cardiac arrest causes complete loss of cerebral blood 
flow, leading to global ischemic stroke. Global ischemia causes 
selective, delayed neurodegeneration of hippocampal CA1 pyramidal 
neurons, driving deficits in learning and memory. The delay between 
neuronal insult and cell death is consistent with a role for alterations in 
gene expression. Our RNA-sequencing and Ingenuity Pathway 
analysis (IPA) performed on hippocampal CA1 of rats subjected to 
global ischemia reveals upregulated gene expression within 48HR 
related to the ‘triggering receptor expressed on myeloid cells-1 
(TREM1) signaling’ and ‘neuroinflammatory signaling’. TREM1 is an 
innately expressed myeloid cell surface receptor involved in immunity 
and inflammation. TREM1 has a proinflammatory role in peripheral 
conditions including myocardial ischemia and sepsis, and in cerebral 
focal ischemia, suggesting a role for TREM1 in neuroinflammation; 
however, the role of TREM1 in global ischemia pathology remains 
unclear. This research will also assess the neuroprotectiveness of 
TREM1 inhibitory peptide LR12 in the context of global ischemia. LR12 
is derived from TREM-like transcript-1 and functions as a free-floating 
decoy receptor, scavenging potential TREM1 ligands and preventing 
activation of the membrane bound receptor. Here, we hypothesized 
that TREM1-mediated neuroinflammation promotes global ischemia-
induced neurodegeneration and inhibition of TREM1 will attenuate 
neuronal loss and hippocampal dysfunction.  
Significance: Current approved therapies for cardiac arrest only 
address the acute cardiovascular event – there are no approved 
interventions to prevent the long-term neurological deficits following 
global ischemia. Contributing to this lack of therapy is the gap in 
knowledge regarding molecular mechanisms driving global ischemia 
pathology. Understanding these molecular mechanisms is essential 
for development of novel therapeutic strategies to attenuate global 
ischemia-induced neurodegeneration and cognitive deficits.  
Methods: Global ischemia is induced in rats via 4-vessel occlusion 
(4VO). RNA-seq and Ingenuity Pathway Analysis (IPA) were 
performed on hippocampal CA1 to measure changes in gene 
expression after ischemic insult. To validate the RNA-seq data, RT-
qPCR and Western blot analyses were performed on CA1 lysate 
collected 3, 6, 24, and 48HR after 4VO to measure mRNA and protein 
expression of TREM1 and associated inflammatory targets after global 
ischemia. To quantify the relationship between global ischemic insult 
and TREM1 activation / signaling, rats were treated with TREM1 
inhibitory peptide LR12 immediately after 4VO. CA1 lysate collected 3-
48HR later was used for RT-qPCR and Western blot analyses to 
determine the effect of LR12 on mRNA and protein expression of 



TREM1 and associated targets. Coronal sections taken 7d after 4VO 
were used for histological analyses (Toluidine Blue, Fluoro Jade C 
staining) to measure the effect of LR12 on neurodegeneration 
following global ischemia.  
Results: RT-qPCR and Western blot analyses of CA1 reveal TREM1 
expression is upregulated within 3HR of global ischemia, and 
maintained at a higher level for 48HR. Additional targets downstream 
of TREM1 activation and signaling were also differentially expressed 
within 3-48HR of ischemic insult, including: signaling partners (DAP12 
(TYROBP), SYK), signal transduction targets (STAT3), and 
inflammatory cytokines (IL-1b, IL-18, IL-6). These results establish that 
TREM1-mediated neuroinflammatory signaling occurs following global 
ischemia. Histological analyses of hippocampal CA1 reveal that LR12 
administration attenuates loss of intact Toluidine Blue positive cells 
and reduces Fluoro Jae C positive degenerative neurons. Western blot 
analyses also reveal that LR12 administration was able to attenuate 
increased expression of TREM1 and associated inflammatory targets. 
These results show that LR12, a TREM1 inhibitory peptide, is able to 
attenuate TREM1-mediated neuroinflammation and minimize global 
ischemia-induced neurodegeneration. 
Conclusions: This research establishes the role of TREM1-mediated 
neuroinflammatory signaling in global ischemia pathology and 
identifies TREM1 inhibition as a valuable approach for attenuating 
global ischemia-induced neurodegeneration.  
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Cancer is a leading cause of death in the United States, responsible 
for over 600,000 deaths in 2020 alone. This reality is a consequence 
of the resistance of many cancers to therapeutic interventions. One 
such cancer is glioblastoma, a common malignant form of brain 
cancer. Conventional treatment for glioblastoma entails surgery 
followed by a combination of chemotherapy and radiation. While such 
treatment provides limited success, modern developments have 
created a new mode of therapy, radioimmunotherapy, where radiation 
is combined with immunotherapy. An ongoing project at the 
Translational Biophysics Laboratory at Creighton University examines 
the cellular effects of radioimmunotherapy on glioblastoma. A currently 
studied immunotherapeutic is Ipilimumab, an IgG monoclonal antibody 
specific for cytotoxic T-cell antigen-4 that increases cytotoxic T-cell 
growth and proliferation. Current investigations in the lab examined the 
effects of varying combinations of ipilimumab and radiotherapy on two 
glioblastoma cell lines, T98G and U87. Fluorescence imaging, in 
conjunction with fluorescent dyes Hoechst and Calcein, was used to 
observe morphometrical changes in the nucleus and cytoplasm of cell 



lines 0-48 hours after treatment. ImageJ software was then utilized to 
analyze these changes by quantifying parameters such as cell 
circularity, mitotic cell ratio, and nucleus/cytoplasmic ratio. These 
parameters, in turn, provided early (days instead of weeks as in 
chlonogenic assays) assessment of the effectiveness of ipilimumab-
based radio-immunotherapy against glioblastoma cells, in view of 
future adaptation for patient-specific radiotherapy.  
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Background: Cannabis is the most widely used illicit drug in the 
United States and regular use has been linked to deficits in attention 
and memory. However, the effects of regular use on motor control are 
less understood. 
Methods: Eighteen users and 23 nonusers performed a complex 
finger movement task during magnetoencephalography. Time-
frequency windows during motor planning and execution phases were 
imaged using a beamformer and whole-brain functional connectivity 
was computed using the dynamic imaging of coherent sources 
approach, with the primary motor cortex (M1) as the seed. Whole-brain 
maps were examined for condition (complex/simple), time window 
(planning/execution), and group effects. 
Results: There were no group differences in task performance (e.g., 
reaction time, accuracy, etc.). Independent of condition, users 
exhibited stronger beta desynchronizations during movement 
execution relative to the motor planning phase in the right dorsolateral 
prefrontal cortex (DLPFC), right insula, left superior parietal cortex, and 
left postcentral gyrus compared to nonusers. Additionally, functional 
connectivity analyses showed that nonusers maintain the same degree 
of coherence between M1 and DLPFC in both conditions, while users 
exhibited a greater degree of coherence during the complex condition. 
By contrast, users exhibited similar coherence between M1 and 
parietal cortex across both conditions, while connectivity between 
these regions decreased in nonusers as task difficulty increased.  
Conclusions: We observed differences in the neural dynamics 
serving motor control in regular cannabis users compared to nonusers, 
suggesting users may employ compensatory processing in higher-
order motor areas in conjunction with altered connectivity to 
adequately perform a complex motor sequencing task.  
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1 
Design and Development of a Concussion Protocol 
in a Rural Healthcare Setting: A Quality 
Improvement Project 

 Erin Anderson 
 College of Nursing, Creighton University  

 

Purpose: The purpose of this project is to implement a 
standardized concussion training and protocol for providers at 
a rural primary care clinic affiliated with a critical access hospital 
who care for young athletes who suffer a potential concussion. 
Learning Objective: Identify a concussion and appropriate 
Return to Play steps using the Acute Concussion Evaluation 
(ACE). 
Strength of Evidence: Annually, an estimated 1.7 to 3 million 
recreational or sports-related concussions occur with half 
believed to be either not reported or not detected. Concussions 
can have lifelong effects including cognitive impairments and 
mental health problems such as anxiety and depression; 
therefore, the Centers for Disease Control (CDC) developed the 
HEADS UP concussion training which incorporates the 6-Step 
Return to Play Progression Tool and the Acute Concussion 
Evaluation (ACE) tool to guide providers in diagnosing 
concussions in clinical settings. Implementation of standardized 
methods are needed to facilitate safe return to daily routines 
while avoiding deleterious outcomes of mis- or undiagnosed 
brain injury. The rural clinic and critical access hospital currently 
lacks standardized provider training and methods to evaluate 
these injuries. The ACE tool and the 6-Step Return to Play 
Progression Tool were not currently being used by this clinic 
and its providers. 
Implemented Practice Change: The implemented practice 
change is using the HEADS UP tool to train providers on 
concussions and the need for the slow and systematic Return 
to Play for young athletes with the use of the Acute Concussion 
Evaluation. 
Evaluation Methods: The outcome of this project is 
standardization of care of concussion with use of the HEADS 
UP concussion tools by educating providers on use of the ACE 
and ACE Care Plan in the primary care clinic. 
Results: Project in progress, data collection completion in 
December. 

  

  



2 
Developing a Diocesan Vitality Index to Explore 
Leadership Styles Employed by U.S. Catholic 
Bishops in Top-Performing Latin-rite Dioceses from 
2000-2020 

 Daniel Brandenburg 

 Department of Interdisciplinary Studies, College of Professional 
and Continuing Education, Creighton University 

 

This dissertation presents the development of a diocesan vitality 
index and exploration of the leadership styles employed by 
Catholic bishops in the top-performing Latin-rite dioceses in the 
United States from 2000-2020. In the literature review, I 
explored three primary factors affecting the leadership of 
Catholic bishops: (a) Ecclesial foundations, (b) how to 
objectively measure what constitutes a “healthy” or top-
performing diocese, and (c) leadership styles.  
I selected a mixed-methods approach with four steps: (a) 
Qualitative focus groups and interviews to understand key 
variables of diocesan health, (b) quantitative testing to hone a 
model and better understand correlations, (c) quantitative 
analysis of a MLQ-5x survey administered to 177 ordinaries, 
and (d) qualitative interviews with a dozen bishops who raised 
vitality scores in a sustained manner.  
This research resulted in a reliable way to compare dioceses 
and track performance over time. Findings include: (a) No top 
scoring dioceses are larger than 44th in size rank, indicating 
smaller dioceses are healthier and easier to turn around, (b) 
18% of ordinaries have no effect on the score, and up to 45% if 
we include minimal positive or negative impact (c) 16% of 
ordinaries had diminishing scores of their diocese, with the 
trend worsening since 2014, (d) in the last 2-3 years of an 
ordinary's tenure, vitality scores tend to dip. There was a high 
prevalence of laissez-faire leadership among current ordinaries 
(N = 54), at the 75th percentile. The correlation between 
transformational leadership and diocesan scores on the vitality 
index was positive, though not statistically significant, r = .13, p 
= .36.  
I discuss avenues for future research, along with possible best 
practices and criteria for bishops and for seminary formators 
entrusted with the leadership development of future pastors. 

  

3 
Pharmacogenomics Education in U.S. Doctor of 
Pharmacy Programs: A Cross-Sectional Survey 
Study 

 Megan Geesaman, Sarah Goldsmith, and Kevin Fuji 

 School of Pharmacy and Health Professions, Creighton 
University  

 
Objective: To describe the extent to which pharmacogenomics 
content is integrated into Pharm.D. curricula in the United 
States (U.S.). 



Methods: Cross-sectional online survey study of accredited 
Pharm.D. programs in the U.S. (n=142) conducted from March 
2022-June 2022. The survey was developed using a set of 30 
pharmacogenomics competencies mapped to foundational 
genetics concepts or an Entrustable Professional Activity (EPA) 
domain.  Respondents were asked to indicate if the 
competencies were addressed in their curriculum. Additional 
survey items asked about timing and types of courses that 
pharmacogenomics content is presented. A customized e-mail 
was sent to either faculty with pharmacogenomics expertise or 
the program Dean describing the study and inviting them to 
participate through an embedded Qualtrics link. Survey data 
was exported to IBM SPSS Statistics Version 27. Quantitative 
data was analyzed descriptively and reported as frequency 
counts and percentages.   
Results: A total of 44 programs completed the survey (31.0% 
response rate), with varying response rates for individual items. 
Of the 30 pharmacogenomics competencies, only four were 
addressed by over 90% of respondents. Content was primarily 
provided in the P2 (n=31, 73.8%) or P3 (n=31, 73.8%) years, 
followed by P1 (n=24, 57.1%) and P4 (n=10, 23.8%) years. 
Content was integrated most often into a required course (n=33, 
78.6%), followed by standalone elective course (n=18, 42.9%), 
standalone required course (n=16, 38.1%), specialized elective 
APPE (n=9, 21.4%), and as part of an elective course (n=8, 
19.0%).   
Implications/conclusions: While pharmacogenomics 
education is being provided in all Pharm.D. programs, the 
content provided is inconsistent across programs. Survey 
results and perceptions of respondents indicate that there is 
room for growth and a need to examine optimal ways to provide 
this education.  

  

4 
Attribution-Retraining Intervention for Occupational 
Therapy students: A summary of Quantitative and 
Qualitative Findings  

 McKenna Laferriere, OTS and Julia Shin, EdD, OTR/L 

 Department of Occupational Therapy, School of Pharmacy and 
Health Professions, Creighton University  

 

Background: In a doctoral OT educational curriculum, a series 
of fieldwork experiences (Level I, Level II, and Doctoral 
Experience Component) are systematically completed to help 
students transform into independent, effective OT practitioners.  
According to attribution theory, some OT students may be more 
prone to hopelessness, burnout, and repeat failures during 
fieldwork than others – based on how they identify and interpret 
the causes of everyday events (Alarcon et al., 2009; Andonian, 
2017; Schunk et al., 2014). OT students preparing for fieldwork 
can be retrained on their attributional reasoning skills, which has 
the potential to influence their fieldwork experiences and 



outcomes. 
Objective: The purpose of this pilot study was to investigate the 
effectiveness of an evidence-based attribution retraining 
program in yielding positive fieldwork readiness for OT 
students. 
Methods: 19 occupational therapy students were randomly 
assigned to the experimental group (n=11) and the control 
group (n=8). The experimental group received a 2-hour 
attribution retaining intervention while the control group 
received a 2-hour general advisement.  All participants 
completed Demographics, General Self-Efficacy Scale (GSE), 
and Cognitive Style Questionnaire-Short Form (CSQ-SF), 
which were comparative and descriptively analyzed pre and 
post intervention. Responses from the attribution retraining 
workbook were thematically analyzed.  
Results: Preliminary quantitative findings did not reveal 
statistically significant findings based on GSE and CSQ-SF 
(Internality, Globality, Stability, Self-Worth, and Negative 
Consequences scores). Significant results were revealed 
during the thematic analysis of the responses to the open-
ended questions in the attribution retraining workbook.  
Conclusion: The themes that emerged from the qualitative 
data point to the potential in how the attributional retraining 
program may influence student perception of constructive 
feedback, adaptive responses, and recognition of proactive and 
open communication to promote healthy fieldwork student-
educator relationships.  Recommendations for future research 
include (a) enrolling students that exhibit extreme, unhealthy 
attribution style and assessing outcomes pre and post 
intervention, (b) developing and implementing qualitative 
measures based on attribution theory that closely reflect the 
unique contexts of fieldwork experiences and clinical education, 
and (c) replicating the study with a larger sample size.  

  

5 
Institutional and Individual Demographics and 
Distribution of AACP Walmart Scholars Program 
Participants  

 Emily Mason and Kevin Fuji 

 School of Pharmacy and Health Professions, Creighton 
University, Omaha, NE 

 

Objective: To describe institutional and individual 
characteristics of participants in the AACP Walmart Scholars 
Program. 
Methods: Retrospective study design in which the following 
data was documented for the institutions of students and faculty 
mentors participating in the AACP Walmart Scholars Program 
from program inception in 2005 to the final year of the program 
in 2021: a) institution type (public vs. private); b) geographic 
location (Northeast, Midwest, South, or West); and c) Carnegie 
classification. The following data is being documented for the 



students and faculty participants: a) gender; b) number of 
students each faculty participant mentored over the entirety of 
the program timeline; c) number of students who became 
mentors themselves; and d) if students ever obtained a faculty 
position. Descriptive statistics will be used to report out 
frequencies and percentages. Institutional and individual 
demographics will be descriptively compared to the distribution 
of pharmacy programs and graduates.   
Results: There were a total of 1,203 student and faculty 
participants in the program from 2005-2021. Data collection and 
analysis is ongoing.   
Conclusions: There are current efforts to replace the AACP 
Walmart Scholars Program. Study findings have implications for 
how to ensure appropriate representation of program 
participants. There is a need to develop the next generation of 
pharmacy academicians and ensuring that students in a wide 
range of programs have opportunities to experience this area of 
practice is key for supporting a diverse workforce.  

  

6 
Progress on Representation of Diversity, Equity, 
and Inclusion Content on Doctor of Pharmacy 
Program Websites 

 Celina Ortega-Gonzalez and Kevin T. Fuji 

 School of Pharmacy and Health Professions, Creighton 
University 

 

Objective: To evaluate a one-year trend in diversity, equity, and 
inclusion (DEI) content included on pharmacy program 
websites from 2022 to 2023.  
Methods: Cross-sectional study design utilizing a structured 
website review to compare the presence of DEI content on the 
program websites of fully accredited Pharm.D. programs in the 
United States (U.S.) (n=138) from 2021-22 to 2022-23. 
Information was collected about the presence of DEI content 
(classified as present vs. not present) and the number of clicks 
to reach DEI content. Data about program demographics (e.g., 
public vs. private, geographic location) was previously 
documented. Data was analyzed descriptively with frequency 
counts and percentages and compared across demographics 
using chi-square tests. Chi-square tests were used to compare 
presence of DEI content across years. All tests used a 
significance level of p≤0.05.  
Results: In 2022-23, a total of 94 pharmacy programs (68.1%) 
had DEI content present on their website, a significant increase 
from 2021-22 (n=69, 50.0%) (p<.001). Of these 94 programs, 
54 (57.4%) were in public institutions compared to 40 (42.6%) 
in private institutions (p=.021). There were also significant 
differences in the geographic distribution (p=.012) with the 
Midwest having the highest percentage of programs with DEI 
content (n=27, 87.1%), followed by the West (n=21, 80.8%), 
Northeast (n=16, 61.5%), and South (n=30, 56.6%). The mean 



number of clicks to reach DEI content was 1.95. 
Conclusion: Websites are public-facing portals for 
representing the values of a pharmacy program. Pharmacy 
programs have made significant strides in only one year in 
providing DEI content and resources to current and prospective 
students. Future research should focus on the optimal ways to 
organize and present DEI content. Reasons for differences by 
program demographics and ways to mitigate these differences 
should also be explored.  

  

7 Female Representation on Editorial Leadership 
Teams of High-Impact Pharmacy Journals 

 Jessica Scherer and Kevin Fuji 

 School of Pharmacy and Health Professions, Creighton 
University 

 

Objective: To examine changes in female representation on 
editorial leadership positions for high-impact pharmacy journals 
from 2016 to 2023.   
Methods: A cross-sectional study design was used to examine 
trends in female representation across high-impact pharmacy 
journals. Gender distribution of editorial board composition was 
collected for the top seven journals by impact factor in the 
Journal Citation Reports database category of “Pharmacology 
and Pharmacy”. Each journal website was reviewed in February 
2023 and category of leadership and gender was documented 
for each member of the editorial leadership team. Leadership 
was categorized into three groups: 1) editor-in-chief; 2) editorial 
leadership (e.g., associate editor); and 3) editorial and/or 
advisory board.  Gender was categorized into male or female 
based on name, photograph (if one was present), or via Google 
search. Multiple chi-square tests were used to compare overall 
editorial leadership gender distribution of the seven pharmacy 
journals for 2023. A p-value of <0.0238 was considered 
significant for this analysis. Chi-square tests were also used to 
compare the leadership groups in 2016 to 2023 with a 
significance level of p<0.05.   
Results: Half of the editors-in-chief (n=4) were female, along 
with 38% (n=22) of editorial leadership members, and 36% 
(n=139) of editorial board members. Analyses comparing 
gender distribution across each pharmacy journal were all non-
significant. Compared to 2016, gender distribution in 2023 was 
also similar with the exception of editorial leadership members 
which decreased from 65% to 36% (p=.0167).  
Conclusions: Results indicate a need to push for purposeful 
recruitment of female pharmacist leaders. Findings of continued 
inconsistent gender distribution from journal to journal suggest 
that improvement may also be needed across uninvestigated 
pharmacy journals. Supporting women early in their careers is 
key to developing necessary leadership skills, thus facilitating 
more leadership roles with women. Therefore, further 



investigation must be made examining best methods of 
supporting early leadership development. 

  

8 
Development of a Survey Instrument to Assess 
Occupational Therapists’ Experience with Survivors 
of Human Trafficking in the United States 

Group Sarbinaz Bekmuratova, Yongyue Qi, Emily Schmit, and 
Ashlynn Castellón 

 Department of Occupational Therapy, Creighton University 

 

Background: Human trafficking (HT) is an evil which is 
occurring across the United States (U.S.) and affects various 
individuals in different ways. In 2021, 10,359 HT situations 
involving 16,554 individual victims were reported to the U.S. 
National HT Hotline. Healthcare providers are frontline 
professionals who can assist to identify and rehabilitate victims 
and survivors of HT. There is a growing literature that 
demonstrate the role of various healthcare professionals in anti-
trafficking movement. Occupational therapists (OTs) have 
significant potential role in rehabilitating the survivors of HT yet 
are most underutilized healthcare professionals in supporting 
healing journey of survivors. Very limited studies have shown 
that survivors of HT have various occupational deficits as a 
result of their traumatic experience in which OT’s would be the 
best professionals to meet their needs, however, there is not 
much known if and how OT’s currently assist survivors of HT in 
their practice. Additionally, there are no currently existing and 
standardized research survey instruments that measure the 
role OTs currently fill in the rehabilitation of survivors of HT. 
Therefore, to bridge the gap in knowledge this study sought to 
develop a novel instrument that potentially could be used in 
future research to capture the experiences of OT’s in assisting 
survivors of HT.  
Methods: To ensure that he development of the instrument was 
informed by the current body of literature in this area, the 
research team utilized various databases to search literature 
including the databases such as APA PsycInfo, CINAHL, 
Google Scholar, MEDLINE among others.  The key terms used 
for locating articles were HT, sex trafficking, modern day 
slavery, trafficking, labor trafficking, healthcare, forced labor, 
exploitation, child trafficking, and modern slavery. The key 
terms which were used for OT were: OT intervention, OT, OT 
treatment, therapeutic interventions, therapy, intervention, and 
treatment. Database settings were also modified to only return 
peer-reviewed, scholarly articles. Researchers explored 60 
existing literature articles, however, no survey to measure OT’s 
experience with survivors of HT was found to exist. Therefore, 
the research team developed a novel online survey instrument 
informed by the existing literature from other healthcare 
disciplines on this subject matter and principal investigators’ 
expertise in this area. Survey content was continuously 



discussed and refined within the team. 
Results: The initial survey instrument was pilot tested with two 
individuals representing OT faculty from multiple pathways and 
the survey was then modified based on pilot tester feedback. A 
42-question survey consisting of 26 quantitative questions and 
16 qualitative questions was developed. This survey consists of 
a demographic section and three key domains. Each 
quantitative question utilizes a 4-point Likert scale ranging from 
“Strongly Disagree” to “Strongly Agree.” The domains were 
knowledge, self-efficacy, and interprofessional collaboration. 
The knowledge domain captures OT’s prior knowledge of 
trafficking regarding what it is, who it involves, and how 
survivors of HT portray their experiences to healthcare 
professionals. The self-efficacy domain captures OT’s 
perceptions of confidence in various aspects of care for 
survivors of HT. The interprofessional collaboration domain 
describes OT’s perceptions of collaborating with survivors of HT 
and other healthcare professionals to provide client-centered 
care. These domains were reflective of gaps in existing 
literature and can be utilized to provide valuable insights for 
informing evidence-based practice to continue expanding OT’s 
role within the care of survivors of HT. Researchers are 
currently in the process of distributing this survey instrument in 
an online format through the Qualtrics platform in order to 
collect data on the observed gaps in existing literature 
surrounding survivors of HT. 
Discussion: The development of this survey instrument in this 
study will contribute to the OT field as no such instrument 
currently exists. Second, testing this instrument will help us to 
potentially validate the survey, and other researchers in the OT 
field may replicate similar studies using this survey instrument. 
By measuring various domains included in the survey, the 
instrument will help identify areas that OTs are impacted in their 
work with survivors of HT. Overall, this study will inform future 
OT practice by paving the way for the provision of improved 
client-centered care to survivors of HT in the future. The results 
of this survey in practice may also shape future OT education 
as curriculum may need to be adapted to increase student 
awareness of HT and what skills OT’s need to best provide care 
in this emerging practice area. 
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Implementation of Education and Instagram for 
Reducing Sexually Transmitted Infections in 
Adolescents in a Rural Midwest High School 

 Erica D. Van Surksum, RN, BSN, DNP candidate, and 
Amanda J. Kirkpatrick, PhD, RN 

 College of Nursing, Creighton University 

 
Nature and Scope of the Project: Sexually transmitted 
infections (STIs) are a national concern, especially among 
adolescents. Adolescents and young adults account for half of 



the twenty-six million new cases of STIs each year (CDC, 2021; 
Shannon & Klausner, 2018). Literature suggests this is due to 
increased likelihood of risky behaviors, such as unprotected sex 
and multiple sex partners (Shannon & Klausner, 2018). The 
purpose of this quality improvement project is to improve 
adolescent knowledge and preventative STI behaviors through 
multi-modal in-class and social media education in a rural Iowa 
high school over a 10-week period. Objectives of the project 
include:  
1. Measure self-reported baseline sexual health knowledge and 
behaviors among high school adolescents’ pre-intervention.  
2. Deliver STI prevention education to high school adolescents 
through a multimodal in-class lecture and social media content 
focused on prevention, identification, and long-term 
complications of STIs.  
3. Identify 4-week in-class lecture attendance and frequency of 
Instagram site access over a 10-week period.  
4. Evaluate change in high school adolescents’ self-reported 
sexual health knowledge and behaviors and their intention to 
incorporate knowledge gained into their daily life and behaviors 
post-intervention. 
Synthesis and Analysis of Supporting Literature: Literature 
supports the need for STI education to improve sexual health 
attitudes, knowledge, and behavior among adolescents. 
Incorporating nurses in STI education is one evidence-based 
strategy in reducing risky sexual behavior, and ultimately 
preventing STIs (Borawski et al., 2015). Utilizing technology, 
such as Instagram, is a meaningful tool to provide adolescents 
with reliable and confidential STI information (Widman et al., 
2018; Yager & O’Keefe, 2012).  
Evaluation Criteria: Students’ sexual knowledge and 
behaviors will be assessed pre- and 6-weeks post-intervention 
using an adapted anonymous electronic survey.  Survey 
questions are a combination of self-developed and adapted 
questions from the Survey of Current Knowledge on Sexual 
Diseases and Sexual Behavior (Drago et al., 2016). Paired t-
tests will be performed to assess any improvements in students’ 
sexual knowledge and/or risky behavior after participating in the 
intervention.  
Outcomes and Recommendations: Outcomes and 
recommendations are pending. This project is in progress and 
will be completed by the time of the MNRS conference. 

  
  



10 
Secondary Analysis of Rural Type 1 Diabetes 
Children’s Hypoglycemic Events Enrolled in a 
Telehealth Intervention 

 Natalie Begley, Beth Overturf, Amy Abbott, Emily 
Knezevich, Julia Shin, Vanessa Jewell, and Yongyue Qi 

 College of Nursing, Creighton University 

 

Background: Type 1 diabetes (T1D) is a chronic disease 
requiring rigorous management. Hypoglycemia, blood glucose 
< 70 mg/dL, is associated with a six-fold increased risk of death, 
and successive events impaired can lead to seizures and death. 
Occupation-based Coaching (OBC) has potential to help 
manage T1D and decrease risk of hypoglycemia. 
Purpose: To determine the 7-day average time spent in 
hypoglycemia in rural-dwelling T1D children from continuous 
glucose monitor (CGM). 
Methods: In a 12-week telehealth OBC study, weekly 
telehealth coaching sessions on diabetes management were 
conducted via telehealth. During the study, individualized CMG 
reports of glucose levels were collected from T1D children (n-
14; 7 in each the Control Group and the Intervention Group 
[usual care plus coaching]). Seven-day blood glucose levels 
were averaged by group. 
Results: The 7-day average % time <70 mg/dL ranged from 
0.6-2.5 to 1.7-2.5 for the Control and Intervention groups, 
respectively. The 7-day average % time <54 mg/dL ranged from 
0-0.5 to 0.3-0.8 for the Control and Intervention groups, 
respectively. No statistically significant differences were noted 
between groups for hypoglycemia (p=.349), severe 
hypoglycemia (p=.251), or within the Intervention group over 
time for hypoglycemia (p<.440) or for severe hypoglycemia 
(p=265). The Control group had less % time in range than the 
Intervention group (59.6% vs. 63.8%) indicating worse glycemic 
control at baseline. 
Conclusions: The control group had better glucose control at 
baseline and less variation for % time-in-range contributing to 
no between group differences being detected. Wide variation 
among the OBC T1D participants, also contributed to a lack of 
differences noted within the Intervention group. A larger study 
controlling for baseline hemoglobin A1c is needed. Nurses must 
design and test tailored interventions to decrease time patients 
spend in hypoglycemia and educate patients and their 
caregivers to recognize signs and symptoms of hypoglycemia 
and the need for early, and often rapid intervention. 
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