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SCHEDULE 

Location: I. Dodd Wilson (IDW) Bldg, Rm 226 (2nd floor auditorium), 
UAMS 

Thursday, Oct. 27th

7:00 PM SCCSOT 2022 Regional meeting begins 

Dinner service will begin at 7 PM, catered by The Root Café  

Please feel free to eat inside the auditorium or mingle in the atrium 

7:20 PM Welcome remarks by SCC-SOT Vice President, Jia-Long Fang, PhD 

7:25 PM Remembrance for the late Dr. Hari Mehendale by Martin Ronis, PhD 

7:35 PM Keynote lecture: Andrew J. Morris, PhD, University of Arkansas for 

Medical Sciences, Little Rock, AR 

“PFAS: Biomonitoring, health risk assessment and mechanisms of 
toxicity.” 

8:40 PM Student/Postdoc mixer begins in auditorium 

Friday, Oct. 28th

Pre-8:15 AM Breakfast at home or hotel 

8:15 AM Second day of meeting begins 

8:30 AM Welcome remarks by Mark Williams, PhD 
Dean and M. Jocelyn Elders, MD, Chair in Health Promotion and 
Disease Prevention, Fay W. Boozman College of Public Health, UAMS 

8:35 AM Additional remarks by Mitch McGill, PhD, SCC-SOT President 

8:40 AM Keynote lecture: Udayan Apte, PhD, DABT, University of Kansas 

Medical Center, Kansas City, KS 

“Molecular targets of PFAS in the liver.” 



4 
 

 
 

Platform Session – Graduate Students 
 
9:40 AM Nandini Bidarimath, Southern University and A&M College, Baton 

Rouge, LA.  
 
“Diesel particulate-mediated regulation of SUMO proteins: Possible 
role in inflammasome activation and apoptosis in lung epithelial 
cells.” 
 

10:00 AM Amelia Craze, University of Mississippi, Oxford, MS. 
 
“Extraction technique comparison of oxidative potential results for 
fine particulate matter (PM2.5) filters collected in Arkansas.” 
 

10:20 AM Druthi Mutyala, Southern University and A&M College, Baton Rouge, 
LA. 
 
“Regulation of 19S proteasome units in E-cigarette vapor condensate 
challenged lung cells.”  
 

10:40 AM 
 

BREAK 
 
 

Platform Session – Postdoctoral Fellows 
 
11:00 AM Prathyusha Bagam, PhD, National Center for Toxicological Research, 

US FDA, Jefferson, AR.  
 
“Cardiotoxicity assessment of HESI reference compounds using 
human iPSC-CMs.” 
 

11:20 AM Me-Kyoung Choi, PharmD, National Center for Toxicological Research, 
US FDA, Jefferson, AR. 
 
“Development and physiologically-based pharmacokinetic modeling 
for tenofovir in healthy, pregnant, and pediatric populations.” 
 

11:40 AM 
 

Elysia A. Masters, PhD, National Center for Toxicological Research, 
US FDA, Jefferson, AR.  
 
“Examination of the effect of black cohosh on the efficacy of 
risedronate on bone mineral density in an ovariectomized rat model.”  
 

12:00 PM Lunch and poster session in auditorium/foyer 
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1:30 PM Trainee’s choice keynote lecture: Derek Haseltine, MEd, Fannie 

and John Hertz Foundation 
 
“Navigating Career Uncertainty and Successful Transition Planning.” 
 

2:30 PM Presentation of trainee awards by Jia-Long Fang, PhD, Vice President 
SCC-SOT 
 

2:45 PM Closing remarks by Mitch McGill, PhD, President SCC-SOT 
 

3:00 PM Meeting adjourned 
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IN MEMORIAM 
 

 

Harihara M. Mehendale, PhD 
 
Professor and Kitty DeGree Endowed Chair of Toxicology, 
College of Pharmacy, University of Louisiana at Monroe  
 
Dr. Hari Mehendale passed away on Thursday, October 
13, 2022, at the age of 80. He was a member of the SCC-
SOT and the national SOT organization for many years. 
 
Dr. Mehendale was a giant in the field of toxicology. In his 
51-years long career, he trained countless graduate 
students and postdoctoral fellows who have become 
leaders in the field of toxicology today. Indeed, anyone 
who is lucky enough to have known him can likely recall 
the long procession of eager trainees who trailed behind 
him at every conference. He was also Principal 
Investigator on at least six grants from the National 
Institutes of Health, including 4 R01s and a T32; published 
268 papers in highly respected journals; and received 
numerous awards, including the prestigious Distinguished 
Scholar Award from SOT. 
 
Not only was Dr. Mehendale an accomplished scientist 
and avid supporter of his trainees, he was also a devoted 
husband to his wife of 56 years, Rekha; a loving father to 
his son and daughter; and a proud grandfather to his four 
grandchildren. He is deeply missed.  
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KEYNOTE SPEAKERS 
 

 

Andrew J. Morris, PhD 
 
Professor of Pharmacology and Toxicology, University of 
Arkansas for Medical Sciences  
 
Research Investigator, Central Arkansas Veterans 
Administration Healthcare System 
 
Dr. Morris is a world leader in cardiovascular and lipid 
research. His laboratory identified and characterized 
numerous genes involved in the synthesis and metabolism 
of phosphatidic acid, a major intermediate in the synthesis of 
triglycerides and membrane phospholipids and a well-known 
lipid second messenger. Among them was PLPP3, which is 
now known to be a major heritable risk factor for coronary 
artery disease. His group was the first to demonstrate that 
PLPP3 is protective against atherosclerosis. In support of 
these studies, they have developed numerous state-of-the-
art methods to measure lipids and have become experts in 
mass spectrometry in the process.  
 
Recently, Dr. Morris has turned this technical analytical 
expertise toward the measurement of environmental 
chemicals pertinent to human health, including PFAS. In 
addition to this regular research, he currently serves as 
director of the bioanalytical monitoring laboratory for VA 
Millenium Cohort and Million Veteran Program studies.  
 
Dr. Morris earned his undergraduate degree at the 
University of Bristol and his doctorate at the University of 
Birmingham. He then completed postdoctoral training at 
UNC-Chapel Hill. He has published hundreds of peer-
reviewed papers; held numerous R01, S10, and P30 grants 
from the National Institutes of Health; and has received 
additional support from the VA.  
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Udayan Apte, PhD, DABT 
 
Professor of Pharmacology, Toxicology, and 
Therapeutics, University of Kansas Medical Center  
 
Dr. Apte is a highly respected expert in liver injury and 
repair. As a postdoctoral fellow, he played a major role in 
the characterization of Wnt/β-catenin signaling in 
hepatocyte proliferation. His research group in Kansas 
then went on to develop the now-popular incremental 
dose model of acetaminophen-induced acute liver failure 
in mice to explore the fundamental mechanisms of liver 
repair. They have also published seminal studies on the 
paramount role of Hepatocyte Nuclear Factor 4-alpha 
(HNF4α) in the regulation of liver regeneration.  
 
In addition to his work on liver repair, Dr. Apte has had a 
long-standing interest in the effects of PFAS in the liver 
and has published several influential papers on the topic.  
 
Dr. Apte earned his PhD with Hari Mehendale, PhD, at 
the University of Louisiana at Monroe. During that time, 
he was an active student member of the SCC-SOT. He 
then completed postdoctoral training at Texas A&M and 
the University of Pittsburgh Medical Center. He has 
published 91 peer-reviewed research articles in high 
impact journals in the fields of toxicology and hepatology. 
He has also received multiple R01 and R56 grants from 
the National Institutes of Health. Finally, he is board-
certified in toxicology by the American Board of 
Toxicology.  

 

 



9 
 

 

 

Derek Haseltine, MEd  
 
Director, Hertz Fellowship Program, the Hertz Foundation 
 
Trainee’s Choice! Don’t miss out! 
 
Mr. Haseltine has nearly 20 years of experience in higher 
education with a focus on career development and 
counseling for graduate, medical, and health professions 
students. Most recently, he was the founding director of the 
Baylor College of Medicine Career Development Center. 
Prior to that he held similar appointments helping students 
and postdocs prepare for their future careers at the Johns 
Hopkins University, Washington University in St. Louis, and 
the University of Maryland. He is a highly sought-after 
speaker on career preparation for scientists and clinicians 
in-training. 
 
Mr. Haseltine earned his undergraduate degree in health 
and human performance from the University of Maryland 
and his master’s degree in educational psychology from the 
University of Texas at Austin. 
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Diesel Particulate-mediated Regulation of SUMO Proteins: Possible Role in 

Inflammasome-activation and Apoptosis in Lung Epithelial Cells. 

N. Bidarimath, A. Abubakar, S. Batra. Department of Environmental Toxicology, Southern 

University and A&M College, Baton Rouge, Louisiana, USA 

Diesel particulate matter (DPM) is one of the anthropogenic air pollutants emitted during the 

combustion from heavy-duty diesel engines in agricultural, construction, marine, and mining 

industrial settings. Exposure to diesel particulate extract (DPE) has been shown to cause 

inflammation, immunomodulation, and other pulmonary pathological conditions. Recent studies 

have demonstrated the possible role of reversible post-translational modification-

SUMOylation/DeSUMOylation in inflammasome activation and apoptosis. However, a precise 

mechanism interlinking DPE-mediated SUMOylation with inflammasome activation and 

apoptotic cell death remains unclear. In this regard, DPE-challenged human alveolar epithelial 

cells (A549) were used to determine the transcriptional levels of SUMO conjugating proteins; 

deSUMOylases; NLRP3 inflammasome components; and pro-apoptotic and caspase family 

proteins. Interestingly, DPE-exposure increased mRNA levels of-SUMO1, SUMO2/3, and 

SENP7; NLRP3 inflammasome components-NLRP3, ASC, CASP1; and proapoptotic initiator 

(CASP8, CASP9) and executioner (CASP3) components in A549 cells. However, 

deSUMOylase-SENP3 did not show any marked change in DPE-challenged cells. Interestingly, 

ASC neutralization in DPE-exposed A549 cells rescued the translation of CASP1, CASP8, and 

CASP3. Our findings suggest a parallel apoptotic pathway that may involve the activation of 

procaspase-8 via its recruitment through the pyrin domain of ASC resulting in apoptotic cell 

death. Detailed in vitro and in silico studies are in progress to elucidate the molecular 

mechanisms in detail. 

Category: Student 
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Extraction Technique Comparison of Oxidative Potential Results for Fine 

Particulate Matter (PM2.5) Filters Collected in Arkansas.  

 

A. Craze, C. Bartle, and C. Roper. Department of BioMolecular Sciences, University 

of Mississippi, Oxford, MS, USA 

 

Fine particulate matter (PM2.5) is a complex mixture of air pollution 2.5 microns or smaller in 
aerodynamic diameter that has been hypothesized to cause detrimental health effects and 
induce oxidative stress. Filters are used to collect PM2.5, however, particles must be removed 
from filters prior to analysis. There is no standardized method of filter extraction, which has been 
documented to potentially cause method biases. The objective of this study was to extract 
evenly split PM2.5 filters in different solvents to determine if the extraction method used impacts 
the chemical composition and oxidative potential of PM2.5. This study utilized previously 
collected filters from the Arkansas Department of Environmental Quality at four locations during 
the same 24-hour collection period for days across multiple seasons. Black carbon data was 
collected before filters were quartered prior to sonication in: 1) methanol 2) DCM, 3) DI water or 
4) 0.9% saline. Oxidative potential for each filter quadrant extract was determined using the 
dithiothreitol (DTT) assay. Chemical analysis was performed using ICP-MS to characterize 
elements present, including, Pb, Sr, Cd, Fe, Ni.  Preliminary data from all winter dates (January 
4th, 16th, 22nd, and February 9th and 27th, 2012) identified that significant differences in DTT 
consumption (nmol/min/m3) occurred between extraction methods. We anticipate that the 
complex mixtures present in PM2.5 will lead to significant differences, not only in DTT assay 
results, but also in the chemical composition based on the extraction solvent. Use of samples 
across seasons allows insight on compositional and oxidative potential changes in PM2.5 from 
factors such as meteorological events, human behavior, and agricultural processes.  
 
Category: Student 
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Regulation of 19s Proteasome Units in E-Cigarette Vapor Condensate Challenged Lung 
Cells 
 
D. Mutyala1, R. Begum1, S. Thota1, D. Kambiranda2 and S. Batra.1 1Department of 
Environmental Toxicology & 2Agriculture Research and Extension Center, 
Southern University and A&M College, Baton Rouge, LA, USA 
 
Cigarettes and other tobacco-based products are addictive. Recent studies have shown 
the harmful effects of e-cigarettes on youth and adults alike.  The findings from our 
laboratory demonstrate an important role of inducible catalytic subunits of 20S 
proteasome (immunoproteasome) in E-cig vapor condensate (ECVC) induced 
inflammation/cellular homeostasis. However, ubiquitin-mediated degradation of proteins 
requires several preparatory steps: a) substrate binding and commitment, b) gate (19S) 
opening of 20S proteasome, c) unfolding and translocation of the substrate, and d) 
deubiquitylation (to maintain Ub homeostasis), which have not been well studied in 
ECVC-exposed cells.  Using e-cig vapor condensate (tobacco flavor; TF-ECVC-w/wo 
6mg/ml nicotine) challenged human lung epithelial cells (A549), we observed a 
significant increase in the transcription  of 19s regulatory subunits-Rpn10, Rpn-11, and 
Rpn-13 along UCHL-5. While Rpn10 is associated with the degradation of proteins with 
single chains of K48-linked ubiquitin, Rpn13 has been shown to retard the degradation of 
various single-chain substrates in earlier studies. While proteins with multiple short 
ubiquitin chains can be targeted more efficiently for degradation by proteasomes through 
the ubiquitin-like domain, when bound by Rpn13. On the contrary, deubiquitylating 
enzymes-UCHL-5 cleaves 'Lys-48'-linked polyubiquitin chains, while Rpn11 possesses 
isopeptidase activity in the proteasome. Overall, our findings provide evidence about the 
important role of 19S receptor subunits in ECVC-induced ubiquitin-proteasome system 
and proteostasis. Further studies are in progress to identify detailed mechanisms for the 
specific role of 19S subunits in ECVC-challenged lung epithelial cells. 
 
Category: Student 
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Cardiotoxicity Assessment of HESI Reference Compounds Using Human IPSC-CMs 

P. Bagam and L. Pang. Division of Systems Biology, National Center for Toxicological 

Research,3900 NCTR Road, Jefferson, AR 72079. 

Human induced pluripotent stem cell cardiomyocytes (hiPSC-CMs) are increasingly used in pre-

clinical in vitro cardiac toxicity testing. Combined with various high-throughput assay platforms, 

hiPSC-CMs have the potential to enhance drug-induced cardiotoxicity detection and prediction, 

particularly of those cannot be easily identified with the current preclinical safety evaluation in 

animals due to species differences. Moreover, patients with prolonged exposure to numerous 

drugs, e.g., anthracyclines, tyrosine kinase inhibitors, and drugs that disrupt ion channel 

trafficking, often exhibit some late onset cardiotoxic effects. As hiPSC-CMs have been proposed 

for chronic cardiotoxicity evaluation, recently, the Health and Environmental Sciences Institute 

(HESI) Stem Cell Working Group initiated a blinded study to evaluate the predictability of current 

hiPSC-CM in vitro assays for detection of chronic cardiac toxicity. 12 well-characterized 

cardiotoxins with different mechanisms (Doxorubicin, Erlotinib, Sunitinib, Pentamidine, 

Vinblastine, Vincristine, Vinorelbine, Nilotinib, Endothelin-1, Milrinone, Arsenic trioxide, and 

BMS-98604) were selected, coded, and tested at multiple sites including the National Center for 

Toxicological Research (NCTR) using different platforms following the same drug preparation 

protocol. The compounds were uncoded after all the raw data had been sent to HESI for 

statistical analysis. Herein, we summarize the results of this test site for the responses of iCell2 

cardiomyocytes (FCDI, FujiFilm Cellular Dynamics) to the 12 compounds over 144 hours of 

exposure. Dynamic changes of impedance parameters including cardiomyocytes viability, 

beating amplitude, beating rate, and beating rhythm were recorded using the xCELLigence 

RTCA Cardio instrument (Agilent). Overall, most of the HESI reference compounds exhibited 

some cardiotoxic effects on iCell2 cardiomyocytes; only arsenic trioxide and milrinone showed 

little changes on impedance parameters. Arsenic trioxide was tested at relatively low 

concentration and the positive inotropic effect of milrinone cannot be detected with less mature 

iPSC-CMs in conventional 2D culture. The results of this study indicate that drug screening for 

chronic cardiotoxicity using a hiPSC-CM impedance assay can potentially provide useful 

information to be used for cardiotoxicity prediction; however, further mechanistic studies are 

needed to identify the related electrophysiological, structural, energetic, and contractility 

changes of cardiomyocytes upon chronic drug exposure. 

Category: Postdoc 
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Development of Physiologically-Based Pharmacokinetic Modeling for Tenofovir in 

Healthy, Pregnant, And Pediatric Population  

M. Choi, P. Gonnabathula, K. Fairman, and M. Li. Division of Biochemical Toxicology, 

National Center for Toxicological Research, U.S. FDA, Jefferson, AR 

Tenofovir disoproxil fumarate (TDF) is listed as an essential medication by the World Health 

Organization and plays a crucial role in the therapeutic management of HIV and Hepatitis B 

Virus. Interest in repurposing approved antiviral agents, particularly TDF, increased to address 

the urgent need for COVID-19 therapeutic. TDF has been studied in several clinical trials 

because it interferes with SARS CoV-2 ribonucleic acid-dependent polymerase. Children of all 

ages are susceptible to COVID-19 infection. Nevertheless, the dosage regime of TDF for 

children under 2 years of age and nursing mothers has not been established. There are some 

drawbacks to the current approaches for calculating perinatal dosages, which frequently use 

adult dosing and empirical formulation. Physiologically-based pharmacokinetic (PBPK) modeling 

allows for the prediction of drug exposure in perinatal periods, which often have limited clinical 

studies due to ethical, regulatory, and technical restrictions. The PBPK model can fill such gaps 

by accounting for age-dependent physiological differences. The aim of the study was to predict 

the pharmacokinetics of TDF in pediatrics using PBPK modeling and rationalized pediatric dose 

selection based on PBPK models and allometric scaling. The developed PBPK models for 

healthy adults, pregnant women, and pediatric models were comparable to the observed clinical 

data. For pediatrics, the predicted AUCtau was comparable for both PBPK and allometry. The 

PBPK model framework could be helpful to further investigate TDF in various populations and 

predict effective dosages to treat patients with COVID-19. (Support: Perinatal Health Center of 

Excellence Fund) 

Category: Postdoc 
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Examination of the Effect of Black Cohosh on the Efficacy of Risedronate on Bone 
Mineral Density in an Ovariectomized Rat Model 

 
E.A. Masters1, A.L. Inselman1, J. Moore1, R. Agarwal2, A. Gassman3, G. Kuijpers3, R. 
Beger1, K. Delclos4, S. Swift5, L. Camacho4, M. Vanlandingham4, D. Sloper1, N. Nakamura1, 
G. Gamboa Da Costa6, K. Woodling4, M. Bryant7, R. Trbojevich7, Q. Wu4, F. McLellen7, D. 
Hansen1, and D. Christner2 
 
1Division of Systems Biology, National Center for Toxicological Research (NCTR), U.S. 
Food and Drug Administration (FDA), Jefferson, AR. 2Office of New Drug Products, 
Center for Drug Evaluation and Research (CDER), U.S. FDA, Silver Spring, MD. 3Division 
of Urology, Obstetrics & Gynecology, CDER, U.S. FDA, Silver Spring, MD. 4Division of 
Biochemical Toxicology, NCTR, U.S. FDA, Jefferson, AR. 5Office of Dietary Supplement 
Program, Center for Food Safety and Nutrition, U.S. FDA, College Park, MD. 6Office of the 
Center Director, NCTR, U.S. FDA, Jefferson, AR. 7Office of Scientific Coordination, NCTR, 
U.S. FDA, Jefferson, AR.  
 
Black cohosh is a top-selling, dietary supplement that has been marketed to relieve the 
vasomotor symptoms of menopause. Postmenopausal women are also frequently prescribed 
bisphosphonates, such as risedronate, to prevent osteoporotic bone loss. For those women 
using both compounds, potential pharmacodynamic interactions are unknown. The aim of the 
study was to determine whether use of black cohosh can affect the ability risedronate to protect 
against estrogen deficiency-mediated bone loss using an established model of postmenopausal 
osteoporosis. Female Sprague-Dawley rats (n=230) at six months of age underwent bilateral 
ovariectomy or sham surgery, followed by 24 weeks of treatment with either vehicle, ethinyl 
estradiol, risedronate, black cohosh, or combination of risedronate and black cohosh, at low or 
high doses. Bone mineral density (BMD) of the femur, tibia, and lumbar vertebrae was 
measured by dual-energy X-ray absorptiometry (DEXA). Body weight was measured weekly 
and endpoint organ weight was recorded at week 24. Body weights in the vehicle control and 
treatment groups were increased vs. estradiol and sham surgery groups from week 0 through 
week 24. At week 24, BMD in the high estradiol, high risedronate and combined black cohosh 
and risedronate treatment groups were significantly increased compared to vehicle control. 
However, no statistically significant differences were observed with black cohosh treatment 
alone, nor did the combination of black cohosh and risedronate treatment significantly increase 
BMD compared to risedronate treatment alone. Ultimately, the combination with black cohosh 
with risedronate did not negatively impact the positive BMD-enhancing properties of the 
bisphosphonate. Continued work should investigate bone histomorphometry and biomechanical 
testing to explore additive or synergistic effects of combined black cohosh and risedronate in the 
prevention of post-menopausal bone loss. 
 
Category: Postdoc 
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Poster board: 1 

Is RPT6 Proteasome Subunit a Novel Target During Renal Cold Storage and 

Transplantation? 

D. Bhattarai1, G. Venugopal1, and N. Parajuli.1,2 1Department of Pharmacology and 

Toxicology and 2Division of Nephrology, University of Arkansas for Medical Sciences, 

Little Rock, AR, USA 

Previously, we reported that the rat renal cold storage (CS) and transplantation (CS+Transplant) 

induce proteasome dysfunction in renal grafts 1-day post-surgery; however, the mechanism of 

this dysfunction is not known. To study this, we characterized the subunit levels of proteasome 

complex using renal homogenates and western blots under denatured and non-denatured 

conditions. First, we evaluated the effect of CS+Transplant on the protein levels of catalytic 

subunits (β1, β2, and β5) of the proteasome by SDS-PAGE western blot. SDS-PAGE western 

blots showed a reduced level of β5 subunit of the proteasome after CS+Transplant. We also 

evaluated the levels of ATPase subunits (Rpt5 and Rpt6) of the proteasome. In addition to the 

predicted Rpt6 band (~49 kDa), higher- (~60 kDa) and lower-molecular-weight (~25 kDa) bands 

were detected after CS+Transplant, but there was no change on Rpt5 subunit level. 

Interestingly, non-reducing western blots for Rpt6 revealed aggregated proteasome complexes 

after CS+Transplant; whereas β5 proteasome subunit levels were unchanged. Phosphatase 

treatment of renal extracts depleted the higher-molecular-weight band of the Rpt6 subunit in the 

CS+Transplant group, suggesting that the aggregation of Rpt6 was associated with 

phosphorylation. While Rpt6 post-translational modifications (PTMs), such as phosphorylation, 

are needed for proteasome assembly and activity, it is not known whether Rpt6 PTMs contribute 

to proteasome dysfunction in the context of CS+Transplant. Kinase pathway activation, such as 

CaMKIIα- and p38MAPK-phosphorylation, are known to modulate proteasome function. Our 

results using rat kidney homogenates and SDS-PAGE western blots showed that p38MAPK 

was activated following CS, and the activity increased in a time-dependent manner. In humans, 

p38MAPK activity was increased in rejected renal grafts. Altogether, our results suggest that 

CS-mediated activation of the p38MAPK pathway may contribute to Rpt6 

phosphorylation/aggregation, which then leads to compromised proteasome function and renal 

damage following CS+Transplant.  

Funding source: NIH-R01DK123264 (NP), AHA-19TPA34850057(NP), UAMS-Barton Pilot 

Award (NP) 

Category: Postdoc/Non-faculty/Non-student trainee 
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Poster board: 2 

The Effect of Juvenile Chlorpyrifos Exposure on Decision Making in Adolescent Rats 

S.K. Broadaway, A.K. Ross, C.A. Taylor, P. Threat, S.X. Guo-Ross, and R.L. Carr. Center 

for Environmental Health Sciences, Department of Comparative Biomedical Sciences, 

Mississippi State University, Starkville, MS, USA  

Exposure of children to low levels of chlorpyrifos (CPF) has been associated with persistent 

behavioral problems including attention deficit hyperactivity disorder (ADHD) and decreased 

cognitive abilities. However, these types of effects have not been recapitulated in clinical animal 

models. A rendition of the Iowa Gambling Test (IGT), geared towards rodents, has been used to 

quantify risk-taking behaviors such as those associated with ADHD. The objective of this study 

was to determine if risk-taking behavior in the rat IGT is altered by repeated exposure to CPF. 

Daily from 10-16 days, 10 day old male and female rat pups were orally administered either corn 

oil, CPF (0.25, 0.5, or, 0.75 mg/kg), or 0.02 mg/kg PF-04457845 (PF), a specific inhibitor of fatty 

acid amide hydrolase (FAAH). FAAH is inhibited following CPF exposure so PF was included for 

comparison to behavior altered by CPF. On days 32-41, rats were tested with 12 trials per day 

(120 total decisions). The maze consisted of 2 empty arms and 2 arms containing either food 

(advantageous arm) or quinine-treated food (disadvantageous arm). The decisions of the rat 

were scored based on food/quinine arm selections and the subsequent decisions. In terms of 

improved performance as testing progressed, male CPF- and PF-treated rats performed better 

than controls but this was not observed in females. Upon encountering a quinine-treated food, 

treated males had a reduced rate of returning to the same arm thereby increasing the chance of 

a correct selection. However, the high CPF- and the PF-treated females selected the 

advantageous arm more often than female controls and had an increased rate of selecting that 

arm. 

Category: Student 
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Poster board: 3 

Study of the Roles of Cytochrome P450 (CYPs) in the Metabolism and Cytotoxicity of 

Perhexiline 

S. Chen1, Z. Ren1, X. Qin2, F. Li2, and L. Guo.1 1Division of Biochemical Toxicology, 

National Center for Toxicological Research/ U.S. FDA, Jefferson, AR, USA. 2Center for 

Drug Discovery, Department of Pathology & Immunology, Baylor College of Medicine, 

Houston, TX, USA.   

Perhexiline is a prophylactic antianginal agent developed in the 1970s and used worldwide.  

Although therapeutically it remained a success, the concerns of its severe adverse effects 

including hepatotoxicity caused the restricted use of the drug, and eventually its withdrawal from 

the market in multiple countries.  In the clinical setting, cytochrome P450 (CYP) 2D6 is 

considered as a possible risk factor for the adverse effects of perhexiline. However, the role of 

CYP-mediated metabolism in the toxicity of perhexiline, particularly in the intact cells, remains 

unclear.  Using our previously established HepG2 cell lines that individually express 14 CYPs 

(1A1, 1A2, 1B1, 2A6, 2B6, 2C8, 2C9, 2C18, 2C19, 2D6, 2E1, 3A4, 3A5, and 3A7) and human 

liver microsomes, we identified that CYP2D6 plays a major role in the hydroxylation of 

perhexiline.  We also determined that CYP1A2, 2C19, and 3A4 contribute to the metabolism of 

perhexiline.  The toxic effect of perhexiline was reduced significantly in CYP2D6-overexpressing 

HepG2 cells, in comparison to the control cells.  In contrast, overexpression of CYP1A2, 2C19, 

and 3A4 did not show a significant protective effect against the toxicity of perhexiline.  Pre-

incubation with quinidine, a well-recognized CYP2D6 inhibitor, significantly attenuated the 

protective effect in CYP2D6-overexpressing HepG2 cells.  Furthermore, perhexiline-induced 

mitochondrial damage, apoptosis, and ER stress were also attenuated in CYP2D6-

overexpressing HepG2 cells.  These findings suggest that CYP2D6-mediated metabolism 

protects the cells from perhexiline-induced cytotoxicity and support the clinical observation that 

CYP2D6 poor metabolizers may have higher risk for perhexiline-induced hepatotoxicity. 

Category: Postdoc/Non-faculty/Non-student trainee 
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Poster board: 4 

Cd8+ T Cells Stimulate Renal Sodium Transporters Contributing to Salt-Sensitive 

Hypertension 

K. Deck, Y. Guo, L. Benson, S. Mu. Department of Pharmacology and Toxicology, College 

of Medicine, University of Arkansas for Medical Sciences, Little Rock, Arkansas 

Impaired salt handling by the kidneys acts as one source of hypertension, but the exact identity 

of this kidney defect remains unknown. As established recently, T cells acts as an important 

contributor to the pathogenesis of hypertension. In this regard, our laboratory has reported that 

CD8+ T cells (CD8Ts), when adoptively transferred from salt-sensitive hypertensive to 

normotensive mice, stimulate Sodium Chloride Cotransporter (NCC). Through this stimulation, 

sodium retention occurs, and salt-sensitive hypertension develops. However, whether other 

sodium transporters within the nephron are also affected by hypertensive CD8Ts remains 

uncharacterized. In the results of in vivo studies, we found that the kidneys of mice receiving 

adoptive transfer of hypertensive CD8Ts demonstrated higher expression of NKCC and γENaC, 

but not αENaC or βENaC, compared to the kidneys from sham adoptive transfers which only 

received saline. In the results from in vitro studies, we further found that in charcoal-stripped co-

culture conditions, pre-activated CD8Ts stimulate higher expression of ENaC subunits and 

ENaC-mediated sodium retention in M1 cells. However, these effects are masked in normal 

culture conditions or with additional corticosteroids. Overall, our results suggest that, as a 

potential kidney defect, hypertensive CD8Ts strongly stimulate NCC and NKCC in the kidney to 

mediate excessive salt retention. Although the stimulation to ENaC exists, this effect might be 

masked in physiologic conditions. 
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A Physiologically Based Pharmacokinetic/Pharmacodynamic Model for the Pregnant 

Population Using Labetalol as a Case Study for an In-House UGT2B7 And UGT1A1 

Ontogeny Equation  

K. Fairman1, M. Choi1, P. Gonnabathula1, M. Li1, A. Lumen.1,2 1Division of Biochemical 

Toxicology, National Center for Toxicological Research, U.S. Food and Drug 

Administration, Jefferson, AR, USA, 2Current Affiliation: Amgen, One Amgen Center 

Drive, Thousand Oaks, CA, USA 

Hypertensive disorders in pregnancy are the leading cause of pregnancy deaths in the United 

States. Many physiological changes occur during gestation; therefore pharmacokinetics (PK) 

may need to be reassessed for pregnant women to ensure that drug dosing regimens are still 

safe and efficacious. Still, pregnancy is frequently an exclusion criterion in clinical trials due to 

ethical concerns which leads to data scarcity. An increase in the research conducted for this 

population, using non-invasive methods such as Physiologically based pharmacokinetic (PBPK) 

modeling, is needed. PBPK modeling can served as a tool to predict drug PK in various life-

stages. Moreover, PBPK modeling can help to explore and identify knowledge and data gaps in 

PK parameters. In this project, we aimed to generate a pregnancy population model that 

predicts PK and pharmacodynamic (PD) variations in labetalol which is primarily eliminated by 

UGT1A1 and UGT2B7. The PK simulation at the 2nd and 3rd trimester captured >65% and 

>95% of the observed data points, respectively, for pregnant women within 2 average fold-error 

with 30% parameter variance. PD simulation contained 100% of points for pregnant women at 

the 3rd trimester within 1.5 absolute average fold error. The framework for this model and UGT 

equations can be used to evaluate additional drugs primarily metabolized by UGT1A1 and 

UGT2B7 to confirm the validity of the equation. 
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SS-31 Attenuates Doxorubicin-Induced Cardiomyoblast H9C2 Cell Senescence 

J. Fan and H. Zhang. Department of Pharmacology and Toxicology, University of 

Arkansas for Medical Sciences. Little Rock, AR, USA. 

Doxorubicin (DOX) is an anthracycline chemotherapy agent effective in treating a wide range of 

cancers, but it causes a dose-related cardiotoxicity that can lead to acute atrial and ventricular 

arrhythmia, as well as chronic cardiomyopathy and heart failure. Low dose of DOX induces 

cardiomyocyte senescence. However, there is no effective treatment of DOX-induced cell 

senescence and cardiomyopathy. We studied the mitochondrial targeted tetrapeptide SS-31 

(elamipretide) effect on a DOX-induced cardiomyoblast H9C2 cell senescence model using low 

concentration (100 nM) DOX in 3 hours treatment followed with 48 hours culture. 1 µM SS-31 

treatment (same time with and after the DOX treatment) partially reversed the DOX-induced 

Senescence Associated β-galactosidase staining (SA β-gal staining), the gold standard 

senescence. Moreover, SS-31 attenuated the other senescence markers induced by DOX, 

including retarded H9C2 cell growth; enlarged H9C2 cell size; increased p21 protein level; 

increased senescence-associated secretory phenotype marker IL-1β, IL-6 and TNFα. Our 

results uncover the mitochondrial targeted tetrapeptide SS-31 prevents the DOX-induced H9C2 

cell senescence. This study suggests the SS-31 can reverse this clinically important 

complication of DOX-induced cardiac cell senescence and cardiac aging. (Funding: This work 

was supported by AHA 19CDA34660311, Bronson Foundation Grant Award to H.Z.) 
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Development and Application of a Remdesivir PBPK Model for Modeling-Based Dose 

Recommendations in the Pediatric Population  

P. Gonnabathula, M. Choi, M. Li, K. Fairman. Division of Biochemical Toxicology, National 

Center for Toxicological Research, U.S. FDA, Jefferson, AR 

COVID-19 commonly affects the elderly population than other age groups. However, children 

are also vulnerable and have a high risk for exposure due to school activities and social 

developmental needs. Consequently, some children can experience serious health problems 

from COVID-19, such as multisystem inflammatory syndrome. Drugs for COVID-19 are often 

used “off-label” without a clear determination of safe and efficacious dosing for the pediatric 

population. Furthermore, drug-drug interaction (DDI) risks in these populations are not well 

studied, yet many proposed COVID-19 treatments consist of drug combinations. Remdesivir is 

the only treatment approved for pediatric patients under 12 years old, but the patient must be > 

28 days old and weigh at least 3 kilograms. Linear scaling of adult dosing per body weight to 

perinatal life-stages can lead to overdosing or underdosing. Physiologically based 

pharmacokinetic (PBPK) modeling is a computational approach that accounts for the dynamic 

physiological changes evaluates drug pharmacokinetics to inform appropriate dose adjustments. 

The objective of this study is to develop a pediatric PBPK model of remdesivir to treat COVID-19 

for young children. Pediatric simulations of remdesivir indicated that pediatric patients ≥ 40 kg 

can be administered the adult dose whereas pediatric patients weighing 2.5 to < 40 kg, a 

weight-based remdesivir dosage regimen is appropriate, which correlated with the FDA 

approved dose. The model framework will be used to estimate appropriate dosing and predict 

risks of potential DDIs in the perinatal period for small molecule drugs repurposed for COVID-

19. 
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Are Heat Shock Proteins Directing Cold Storage Induce Renal Damage? 

G. Venugopal1, D. Bhattarai1, T. Haystead3, L.A. Macmillan-Crow1, and N. Parajuli.1,2 
1Department of Pharmacology and Toxicology, and Division of Nephrology, University of 

Arkansas for Medical Sciences, Little Rock, AR, USA, and 2Department of Pharmacology 

and Cancer Biology, Duke University, Durham, NC, USA. 

Renal cold storage (CS) is considered to be a risk factor for long-term transplant outcome. The 

precise molecular mechanisms responsible for CS related renal damage are largely unknown. 

Using a clinically relevant rat model of renal CS (18-h) and transplant (CS+Transplant), our 

laboratory reported that CS increases proteasome dysfunction, impaired protein homeostasis, 

and renal injury in the grafts 1 day post-surgery. In this study, we aimed to identify and target 

the mechanisms by which CS induces proteasome dysfunction and graft injury during 

CS+Transplant. We tested the hypothesis that the stress-inducible heat shock protein 72 

(HSP72) plays an important role in maintaining proteasome function during CS+Transplant. 

Strikingly, CS+Transplant increased Hsp72 dramatically, and this induction appeared to be non-

protective because renal damage was exacerbated. To investigate the effects of Hsp72 

induction during CS+Transplant, we treated isolated rat kidneys with HS-72, a selective inhibitor 

of Hsp72 (100 μM), in CS solution (18-h CS) followed by transplantation. Excitingly, treating 

kidneys ex vivo with HS-72 restored proteasome function and improved renal function after 

CS+transplant. To assess if renal proteasome function plays important role in graft survival, rat 

kidneys were isolated and flushed with Bortezomib (BTZ), a proteasome inhibitor, and the 

kidneys were transplanted (no CS exposure). Our application of BTZ to donor rat kidneys prior 

to transplantation (no CS) increased renal dysfunction (increased serum creatinine levels) after 

transplantation. Altogether, these results suggest that proteasome function is needed during CS 

to prevent renal injury in the transplants and Hsp72 negatively regulates proteasome/graft 

function during CS+Transplant. (Funding: R01 DK123245 (Nirmala Parajuli); AHA 

19TPA34850057 (Nirmala Parajuli); Barton Pilot Award (Nirmala Parajuli).) 
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Lack of Platelet Glycoprotein Ibα Enhances Radiation Toxicity 

R. Hamzah1, J. Ware2, R. Pathak3. 1Division of Radiation Health, 2Department of 

Pharmaceutical Sciences, 3Department of Physiology and Biophysics, College of 

Medicine, University of Arkansas for Medical Sciences, Little Rock, AR. 

Background: Total body irradiation (TBI) can activate platelets. Activated platelets bind to 

immune cells and endothelial cells and generate platelet microparticles (PMPs) triggering 

inflammation. As platelet membrane glycoprotein Ibα (GPIbα), the major ligand-binding subunit 

of the GP Ib-IX-V complex, releases into circulation via PMP and contribute to platelet–mediated 

inflammation, we hypothesized that the absence of functional GPIbα would alter radiation-

induced platelet activation and inflammation.  

Methods: We measured expression of platelet activation markers and PMP generation in WT-

C57BL/6 mice and a dysfunctional GPIbα mouse model designated as hIL-4R/Ibα mice (in 

which endogenous GPIbα were replaced with a non-functional α-subunit) following 2 Gy TBI. In 

addition, we collected platelet from irradiated mice and activated with thrombin to determine 

whether radiation differentially alters platelet activation between 2 strains.  

Results: We observed platelet activation following TBI, activation of irradiated platelets with 

thrombin, and PMP generation are significantly different in hIL-4R/Ibα mice as compared to WT-

C57BL/6 mice.   

Conclusions: This data suggests that the lack of platelet GPIbα alters PMP generation and 

platelet activation and that GPIbα-mediated interactions may play a critical role in limiting 

radiation damage. Therefore, the platelet GP Ib-IX-V axis could be a novel target for radiation 

protection. 
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The Role of Reactive Oxygen Species (ROS) and Ethanol Metabolism in Regulation of the 

Bone Growth Plate 

H. Hang1, C. Del Valle–Ponce de Leon1, A. Denys1, K.B. Pedersen1, L. Suva2, J-R Chen3, 

M.J. Ronis.1 1LSUHSC - New Orleans, LA, USA. 2Texas A&M, College Station, TX, USA. 
3UAMS, Little Rock AR, USA. 

Alcohol consumption during development is associated with osteopenia and short stature. We 

have observed significant reduction in columnar chondroblasts in mice with whole body or PRX-

Cre-Lox knock down of NOX4 in bone marrow mesenchymal stem cells (P< 0.05) and reduced 

trabecular bone volume in these mice prior to puberty (P<0.05).  Metabolism of ethanol (EtOH) 

results in formation of acetate via acetaldehyde. We hypothesized that EtOH toxicity in bone 

may be mediated, in part, by acetate. We compared 50 mM EtOH and 5 mM acetate on 

differentiation of chondroblast precursor cell line ATDC5 in vitro. In ATDC5 cells cultured with 

chondroblastogenic medium, both EtOH and acetate inhibited Alcian Blue staining of cartilage 

and significantly (P < 0.05) downregulated marker genes associated with chondroblast 

differentiation (Ihh), (Acan) and (Col1a2). In an in vivo we further compared 4 days of binge 

EtOH and 4 days of saline in male C57Bl6/J mice. We isolated femur shaft RNA and performed 

qRT-PCR. Relative to PBS, expression of the chondrocyte marker Col2a1 mRNA was 

downregulated by EtOH (P = 0.04) and acetate (P = 0.03). The osteoblast marker Col1a2 was 

also downregulated (P < 0.05) for both EtOH and acetate). Both, increased mRNA of the 

osteoclast marker Calcr (P<0.05). In conclusion, in addition to ROS, acetate imitates the 

deleterious effects of EtOH on genes involved in chondroblast and osteoblast differentiation and 

function, but not osteoclast differentiation. (Funded by R37 AA018282 (MJR) and R25 

GM12119-01). 

Category: Student 

 

 

  



28 
 

Poster board: 11 

Overexpression of Somatostatin Receptor-2 or -3 Alters the Proteins that Contribute to 

Cancer Progression: A Quantitative Proteomics Approach  

E. Larrey1,2, S.D. Byrum3, R. Pathak.1 1Division of Radiation Health, Department of 

Pharmaceutical Sciences, College of Pharmacy, University of Arkansas for Medical 

Sciences, Little Rock, AR, USA. 2Department of Information Science, University of 

Arkansas at Little Rock, Little Rock, AR, USA. 3Department of Biochemistry and 

Molecular Biology, College of Medicine, University of Arkansas for Medical Sciences, 

Little Rock, AR, USA. 

Background: Somatostatin receptor-2 (SSTR2) and SSTR3 are frequently overexpressed in 

many types of cancer. We determined whether overexpression of SSTR2 or SSTR3 to a non-

tumorigenic cell line contribute to cellular oncogenic transformation. 

Methods: Human Embryonic Kidney 293 (HEK-293) cells were stably transfected with human 

SSTR2 or SSTR3 and proteomics analysis was performed to reveal biological pathways and 

predictive proteins in cellular oncogenic transformation. The data was normalized using VSN 

and statistical analysis was performed using Linear Models for Microarray Data (limma) with 

empirical Bayes (eBayes) smoothing to the standard errors. Proteins with an FDR adjusted p-

value < 0.05 and a fold change > 2 were considered to be significant. 

Results: As compared to HEK-293, SSTR2 overexpressing cells exhibit a significant alteration in 

598 proteins (332 upregulated and 266 downregulated), while SSTR3 overexpressing cells 

show a significant change in 543 proteins (283 upregulated and 260 downregulated). Our 

findings show that overexpression of SSTR2 or SSTR3 alter the expression of proteins and the 

upstream regulators that promote cancer progression. These proteins drive growth, 

angiogenesis and metastasis of malignant tissues. 

Conclusion: Our study provides additional information for further mechanism and therapeutic 

avenues to improve patient outcomes in clinical practice. 
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Actein Contributes to Black Cohosh Extract-Induced Genotoxicity in Human TK6 Cells 

Y. Le¹, X. Li¹, S. Chen², K.G. Ning¹, X. Guo¹, C.G. Wu³, M.G. Manjanatha¹, and N. Mei¹  

1Division of Genetic and Molecular Toxicology, National Center for Toxicological 

Research, US FDA, Jefferson, Arkansas, USA. 2Division of Biochemical Toxicology, 

National Center for Toxicological Research, US FDA, Jefferson, Arkansas, USA. 
3Botanical Review Team, Office of Pharmaceutical Quality, Center for Drug Evaluation 

and Research, US FDA, Silver Spring, Maryland, USA. 

Black cohosh extract (BCE) is one of the most popular botanical products for relieving 

menopausal symptoms. However, recent studies indicate that BCE is not only ineffective for 

menopausal therapy but also induces genotoxicity through an aneugenic mode of action (MoA). 

In this study, the cytotoxicity of five constituents of BCE was evaluated in human lymphoblastoid 

TK6 cells. Among the five constituents, actein (up to50μM) showed the highest cytotoxicity and 

was thus selected for further genotoxicity evaluations. Actein caused DNA damage 

proportionally to concentration as evidenced by the phosphorylation of the histone protein 

H2A.X (γH2A.X) and resulted in chromo-somal damage as measured by the increased 

percentage of micronuclei (%MN) in cells. In addition, actein activated DNA damage response 

(DDR) pathway through induction of p-ATM, p-Chk1, and p-Chk2, which subsequently induced 

cell cycle changes and apoptosis. Moreover, both BCE and actein increased intracellular 

reactive oxygen species (ROS) production, decreased glutathione levels, and activated the 

mitogen-activated protein kinases (MAPK) signaling pathway. N-acetylcysteine, a ROS 

scavenger, attenuated BCE- and actein-induced ROS production, apoptosis, and DNA damage. 

These findings indicate that BCE- and actein-induced genotoxicity is mediated, at least partially, 

through oxidative stress. Taken together, our data show that actein is likely one of the major 

contributors to BCE-induced genotoxicity. 
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Application of Maternal Fetal Physiologically Based Pharmacokinetic (PBPK) Model to 

Predict Fetal Exposure to Antipsychotic Drugs 

M. Li, K. Fairman, P. Gonnabathula, M. Choi, A. Lumen. Division of Biochemical 

Toxicology, National Center for Toxicological Research, US FDA, Jefferson, AR, USA 

Perinatal life-stages, such as neonates, infants, young children, pregnant and postpartum 

women, are traditionally excluded from the clinical trials leaving these populations data sparse. 

Drugs often do not have well established dosing regimens in these life stages, yet are 

prescribed for use off-label. Antipsychotics and mood stabilizers are reported to be widely used 

during pregnancy. There are concerns and debates for birth defects following the use of 

antipsychotics during the first trimester. PBPK modeling is a useful computational tool to predict 

drug disposition during pregnancy by incorporating both the drug-specific properties and time-

varying maternal fetal physiological changes. The objective of this project is to develop and 

apply maternal fetal PBPK modeling for antipsychotics to predict fetal exposure for the use of 

these drugs during pregnancy. A maternal fetal PBPK model was developed to describe the 

dynamics of maternal and fetal pharmacokinetics. Three commonly used antipsychotics 

(aripiprazole, risperidone and clozapine) were chosen as case studies for model evaluation 

through oral administration. In vitro to in vivo extrapolation (IVIVE) of the corresponding 

maternal liver enzyme activities and their gestational ontogenies were applied to simulate 

changes in hepatic metabolism, and estimated unbound fetal plasma to maternal plasma 

concentration ratio (Kp,uu) from observed data was applied to simulate the transplacental 

disposition during pregnancy for the three drugs. The model is being expanded to simulate drug 

pharmacokinetics at a population level by incorporating population variabilities. The model can 

well predict the fetal plasma concentration by comparing to the observed data from umbilical 

cord blood at birth. The maternal fetal PBPK model helps to predict the fetal exposure to drugs 

used during pregnancy, and offers valuable alternatives for evaluating safety and efficacy of 

therapeutic agents and guiding appropriate dose-adjustments to protect and promote perinatal 

health. 
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Impacts of Arsenic Species on Development and Behavior in Early Developing Zebrafish 

(Danio Rerio) 

D. McAtee, A. Abdelmoneim. Department of Comparative Biomedical Sciences, Louisiana

State University, Baton Rouge, Louisiana.

In recent years, numerous reports have identified levels of Arsenic (As), an environmental 

contaminant originating from naturally occurring and anthropogenic sources, in drinking water 

and food products and linked its occurrence to various adverse health effects. Its suggested 

neuroendocrine toxicities warrant further investigations into its impacts on development and 

behavior. Zebrafish (Danio rerio) is a powerful model to study contaminant-induced 

developmental alterations and link them to cellular and molecular changes. In this study, we 

evaluated the impacts of developmental exposure to two As species, sodium arsenate 

(pentavalent inorganic form) and monomethylarsonic acid (trivalent organic form), on the 

development and behavior of zebrafish larvae. Exposures extended between 6 – 120 hours 

post-fertilization (hpf) and targeted concentrations folding from the Maximum Contaminant 

Levels (MCL, 1, 5, 10, 25, 50, and 100-

the US EPA. At 120 hpf, the developing larvae were assessed for changes in survival, 

development, and behavior. Survival and total larval length were not significantly altered 

following these exposures. Significantly higher prevalence of developmental defects in the jaw, 

snout, swim bladder, and body axis deformities were observed following exposure to 

monomethylarsonic acid at 100-fold the MCL. Larvae exposed to sodium arsenate at 10-fold the 

MCL or monomethylarsonic acid at 100-fold the MCL displayed significant behavioral 

hyperactivity. Our findings shed light on the impacts exposure to arsenicals can have on 

developing organisms and the role of chemical formulation in altering the organismal response. 
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KLF2 Haplo-Insufficiency Differentially Regulates Intestinal Stem Cell Markers Prior to 

and Following Irradiation 

K. McGinness, R. Hamzah, and R. Pathak. Division of Radiation Health, College of

Pharmacy, University of Arkansas for Medical Sciences, Little Rock, Arkansas.

Intestinal stem cells (ISCs) that regenerate the intestine every 3 to 5 days in mice are highly 

sensitive to radiation. Damage to the ISCs causes acute and delayed adverse changes in the 

intestine, which can significantly decline the quality of life and in some instances cause death. 

Therefore, understanding the mechanisms of ISC regeneration following irradiation is crucial. 

Here, we determined the role of Kruppel-like factor 2 (KLF2) in regeneration of ISC following 

partial body irradiation. KLF2 is primarily expressed in endothelial cells that form the inner lining 

of the blood vessels. KLF2 wild-type and KLF2 heterozygous mice were exposed to 12 Gy Cs-

-rays with both of the hind legs shielded. A piece of jejunum was collected 6 months after

exposure to determine the ISC markers and the markers of endothelial dysfunction using qRT-

PCR. We observed that the expression of ISC markers was significantly suppressed prior to 

irradiation, while the expression of those markers significant increased following irradiation in 

KLF2 heterozygous mice as compared to KLF2 wild-type littermates. In addition, markers of 

endothelial dysfunction were significantly upregulated in KLF2 heterozygous mice following 

irradiation. Our findings reveal a novel role of KLF2 in modulating the markers of ISC and 

endothelium following irradiation, which can be a new therapeutic target to combat intestinal 

radiation damage. 
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Characterization of a Novel Complement 5 Knockout Model in the Rat. 

M.K. McGraw, B. Jayana, J. Hall, D. Bhattarai, G. Venugopal, and N. Parajuli. Department 

of Pharmacology and Toxicology, University of Arkansas for the Medical Sciences, Little 

Rock, Arkansas. 

Donor kidney allograft rejection persists as a looming barrier within the treatment course of over 

100,000 Americans with end-stage renal disease currently waiting for a transplant, and most 

kidneys used for transplant are obtained from deceased donors. These organs are transported 

in static cold storage (CS) solution to prevent organ deterioration before a transplant can be 

performed. Current methods of CS exposes kidney tissue to ischemic conditions, and the length 

of CS storage is associated with delayed graft function as well as increased graft rejection post-

transplant. Previously, CS-mediated tissue damage during kidney transplant has been attributed 

to aberrant induction and activation of complement, an innate part of the immune system which 

has roles in eliminating cellular debris as well as invasive pathogens. The complement cascade 

consists of branching pathways which converge at complement 5 (C5), a component which is 

cleaved by the C5 convertase to drive downstream membrane attack complex (C5b-9) formation 

and anaphylatoxin signaling. In order to ultimately study the role of C5 in innate immunity during 

CS and kidney transplant (CS+Tx), a novel C5 knockout (C5KO) rat model was developed via 

CRISPR/Cas9 genome editing. The goal of this preliminary study was to characterize this 

model, including analysis of overall animal health and fertility versus wild-type, comparison of 

complete blood counts (CBC) and arterial blood gases, as well as evaluation of any differences 

in mitochondrial respiration. We have observed a fertile animal without debilitating health 

concerns, indicating that this C5KO model may be suitable for future kidney transplant studies. 
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Methamphetamine-induced Proteomic Changes within the Neuroinflammatory TLR4 

Pathway Persist after Long-term Self-administration in Rats. 

M.K. McGraw, L. Osborn, M. Berg, S.D. Byrum, M.D. Berquist, and E.C. Peterson. 

Department of Pharmacology and Toxicology, University of Arkansas for the Medical 

Sciences, Little Rock, Arkansas. 

In the United States, at least 1.6 million people use methamphetamine (METH) annually, with 

over half of these meeting criteria for a substance use disorder. Extended METH use causes a 

state of chronic neural inflammation, which can lead to lasting detrimental effects if left 

untreated. Due to the cognitive, behavioral, and financial toll of METH use disorders, further 

investigation into the mechanism behind the persistence of these effects is warranted. Our lab 

conducted a pilot behavioral and proteomics study using a rodent model of intravenous (i.v.) 

METH self-administration to simulate daily METH use. We aimed to identify key protein 

expression changes in specific brain regions affected by METH-induced inflammation as 

potential future therapeutic targets. We hypothesized that in a model emulating contingent, 

chronic METH usage and subsequent long-term washout, we would observe regional and 

molecular proteomic changes indicating the persistence of METH-induced neural inflammation. 

Our results displayed upregulation of acute phase response signaling across the four brain 

regions studied, indicating a METH-induced inflammatory state had been achieved and 

maintained despite a 72-hour period free of METH self-administration. Four key pro-

inflammatory upstream regulators were identified to be upregulated – OSM, inosine, JUN, and 

IL1B. Inosine is an anti-inflammatory agent. OSM, JUN, and IL1B are activated by the Toll-like 

Receptor 4 (TLR4) and downstream Peroxisome Proliferator-Activated Receptor-Gamma 

(PPAR-γ) pathways, each of which have been previously implicated to modulate inflammatory 

signals in other substances of abuse such as ethanol, cocaine, and heroin. Our preliminary 

findings suggest that TLR4 and PPAR-γ may play a role as important regulators of METH-

induced neural inflammatory changes at least 72-hours post-exposure, and are potential targets 

for METH use disorder therapies. 
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Macrophage-to-Myofibroblast Transition in Diastolic Dysfunction Development 

C.J. Mora, L. Benson, K. Deck, Y. Guo, S. Mu. Department of Pharmacology and 

Toxicology, College of Medicine, University of Arkansas for Medical Sciences, Little 

Rock, AR, USA 

Heart failure is the top killer in United States and worldwide, often caused by hypertension, 

aging, or cardiac toxicity. Diastolic Dysfunction, usually the first step of heart failure, occurs 

when the chambers of the heart are not able to adequately expand during the filling phase of the 

heart cycle (Diastole). Chronic hypertension remains the leading cause of the development of 

Diastolic Dysfunction. However, the progression of hypertension into Diastolic Dysfunction is 

incompletely understood. Of importance is the onset of Cardiac Fibrosis, the deposition of scar 

tissue in the heart. In recent years, the role of immune cells in the pathogenesis of heart disease 

has gained much attention; specifically, the capacity of Macrophages to differentiate into a 

Myofibroblast-like phenotype—known as Macrophage to Myofibroblast Transition (MMT). While 

MMT in infarcted hearts has been observed the mechanism of MMT in hypertensive, non-

infarcted hearts remains to be elucidated. Recent evidence from our lab, utilizing leukocyte 

isolation and flow cytometry, elucidate an increase of MMT in hypertensive hearts that may be 

part of the progression of hypertension to Diastolic Dysfunction. Moving forward in this regard, 

knowing that MMT increases in hypertensive hearts, we seek to identify the specific interactions 

that cause this inappropriate transition to restore proper Diastolic Function. 
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Investigation of the retinal metabolic function in type 1 diabetic Akita mice 

C. Morris, E. Shosha, R. Caldwell, and A.Y. Fouda. Department of Pharmacology and 

Toxicology, College of Medicine, University of Arkansas for Medical Sciences, Little 

Rock, AR, USA 

Purpose: Diabetic retinopathy (DR) is the leading cause of vision loss in working-age adults. 

Understanding the retinal metabolic response to circulating high glucose levels in diabetic 

patients is critical for development of new therapeutic. Here, we analyzed the retinal metabolic 

function in young and old diabetic and control mice using the Seahorse analyzer.  

Methods: The Seahorse XF analyzer was used to measure the metabolic function of retina 

explants from young (7 months) and old (14 months) type 1 diabetic Akita (Ins2Akita/+) mice 

and their control littermates. Rate-limiting glycolytic enzymes were analyzed in retina lysates 

from the two age groups.  

Results: Retinas from young adult Akita mice showed a decreased glycolytic response as 

compared to controls. However, this was not observed in the older mice. Western blotting 

analysis showed decreased expression of the glycolytic enzyme PFKFB3 in the young Akita 

mice retinas. Measurement of the oxygen consumption rate showed no difference in retinal 

mitochondrial respiration between Akita and WT littermates under normal glucose conditions 

despite evident mitochondrial fragmentation as examined by electron microscopy.  

Conclusions: Diabetic retinas display a decreased glycolytic response during the early course of 

diabetes which is accompanied by a reduction in PFKFB3. (Funding: R00 EY029373 NIH/NEI) 
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The Effects of Mitochondrial Catalase Overexpression on Alcohol-Induced Skeletal 

Toxicity 

K.T. Pisciotta and M.J. Ronis. LSUHSC-New Orleans, Department of Pharmacology 

Comprehensive Alcohol Research Center, New Orleans, LA, USA 

Alcohol induces deleterious effects on the quantity and quality of bone in the skeleton. The 

mechanism of these effects is believed to be via reactive oxygen species (ROS) within bone 

cells. It is hypothesized that mitochondrial derived ROS ethanol (EtOH) toxicity. Recent studies 

demonstrated mitochondrial catalase (mCAT) overexpression was protective against skeletal 

senescence mediated by H2O2. We subjected wildtype and mCAT overexpressed mice to a 

four-day binge ethanol model previously shown to replicate the chronic negative effects of 

alcohol. Genotypes were confirmed by collecting tail tips. QRT-PCR analysis of femur shaft 

mRNAs was conducted. Procollagen 1a1 concentration was determined by running an ELISA 

assay on serum.  Gene expression of osteoblast markers Col1a1 (p=.008) and Smpd3 (p<.001) 

were down regulated following EtOH exposure in both wildtype and mCAT mice. Osteoclast 

differentiation markers Calcr and RANKL showed differing results. Calcr (p=0.008) was 

upregulated in mice shafts exposed to EtOH binge while RANKL was down regulated in the 

shaft (p=0.016) but upregulated in the bone marrow of the mCAT mice exposed to the EtOH 

binge (p=0.058). Within the four-day binge model, there was no statistically significant change in 

the expression of adipogenic markers Fabp2, Ppar-γ, and Ebf-1 within the bone marrow. Also, 

the characteristic increased weight loss in the mice exposed to the ethanol treatment held true 

for both wildtype and mCAT mice (p<.001). No statistical change in serum concentration of 

procollagen 1a1 in the mCAT genotype was observed in the ELISA, suggesting protection from 

EtOH’s effects. Our data demonstrates overexpression of mitochondrial catalase does not 

protect against alcohol’s effects on gene expression in the femur shaft and marrow, but that 

H2O2 signaling plays a role in the systemic concentration of procollagen 1a1. Supported in part 

by R37 AA18282 (MJR). 
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Evaluation of 3D-Bioprinted Human Skin Equivalents for In Vitro Permeation Testing 
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Research, US FDA, Silver Spring, MD. 6Center for Veterinary Medicine, US FDA, Rockville, 
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Skin permeation is a primary consideration in the safety assessment of cosmetic ingredients 

and other topically applied products.  While excised human skin remains the ‘gold standard’ for 

in vitro permeation testing (IVPT) studies, unreliable supply and high cost continue to motivate 

the push for alternative skin models.  Herein, full thickness skin equivalents (FTSEs) were 

constructed using a volumetric plunger dispensing-based bioprinter.  Gel-embedded human 

dermal fibroblasts support human epidermal keratinocyte stratification in an air-liquid interface 

culture.  Mature FTSEs were mounted on Franz diffusion cells (0.2 cm2 application area) and 

permeation of the common cosmetic ingredient, caffeine, was quantified.  A commercially 

available reconstructed human epidermis (RhE) model (EpiDerm-200-X, MatTek), an artificial 

barrier membrane (Strat-M, Sigma), and excised human skin were tested in parallel in an 

identical fashion.  Transepithelial water loss and histology of the models were also compared.  

Bioprinted FTSEs exhibit native skin-like morphology, including a characteristic stratified 

epidermis and robust stratum corneum.  Cumulative permeation of a finite dose of caffeine (6 

nmol/cm2 in 2 µL), 6 h after application, was quantified and resulted in the following rank: 

bioprinted FTSE (greatest caffeine permeation observed) > RhE > excised human skin > 

artificial barrier membrane (least caffeine permeation observed).  Based on these findings, skin 

barrier models remain limited in their potential to directly replicate the permeability of the human 

skin barrier.  Nonetheless, alternative skin models may benefit from low cost, sustained viability, 

and the potential for customization, giving them select advantages over excised skin tissue. 

(Support: US FDA Chief Scientist Challenge Grant & ORISE Research Participation Program) 
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Toward Low-Cost High-Throughput Chemical Screening Battery for Developmental and 

Behavioural Changes Using the Zebrafish Model 

E. Savoie, D. McAtee, B. Edwards, M. Wilson, and A. Abdelmoneim. Department of 

Comparative Biomedical Sciences, School of Veterinary Medicine, Louisiana State 

University, Baton Rouge, LA, USA 

With over 140,000 chemicals synthesized to date, new chemicals being developed every year, 

and only a fraction assessed for safety, there is a paradigm shift toward using high-throughput 

(HT) screening methods in toxicological investigations. Zebrafish (Danio rerio) is a rising model 

in toxicology research that is also amenable to automation. As an in vivo vertebrate model it 

addresses the complexity of biological systems and provides translational relevance to humans. 

This study demonstrates our efforts toward developing a low-cost battery to screen chemicals 

for developmental and behavioral defects at a HT capacity. First, we developed a system to 

automatically break embryos from their enclosing chorions, a barrier that can impact early 

chemical delivery. This system can supply more than a thousand dechorionated embryos in a 

single run with a 24-hr survival beyond 93%. We have also optimized a robotic system to handle 

exposure media preparation and daily changes that are associated with embryo losses below 

3%. To maximize the data output, multiple endpoints related to survival, developmental defects, 

and behavioral alterations are collected at the end of 114-hr exposures using an automated 

imaging system, a 16-point screening battery, and HT behavioral assays. Alterations associated 

with exposure to lead (Pb) are illustrated. Our findings demonstrate advancements in the 

development of in vivo HT chemical screening batteries for toxicology research. 
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Role of Myeloid HDAC3 in Retinal Neurovascular Injury 

R. Shahror and A.Y. Fouda. Department of Pharmacology and Toxicology, College of 

Medicine, University of Arkansas for Medical Sciences (UAMS) 

Ischemia-induced retinopathy is a pathological feature of common visual disorders including 

diabetic retinopathy (DR), and glaucoma. To date, there is no clinically effective treatment that 

can preserve the retinal neurons and vasculature in these diseases. we found that the enzyme 

histone deacetylase 3 (HDAC3), a key regulator of inflammatory genes expression, is 

upregulated in myeloid cells following the retinal ischemia-reperfusion (IR) injury. We 

hypothesize that HDAC3 upregulation in myeloid cells after retinal injury worsens neurovascular 

outcomes. To test this, we subjected myeloid-specific HDAC3 KO mice (M-HDAC3 KO under 

LysM cre) and floxed controls to our established retinal ischemia-reperfusion injury model. M-

HDAC3 KO mice displayed neurovascular protection, reduced vascular leakage, and preserved 

retinal structure/function after injury. Our results suggest that myeloid HDAC3 inhibition may 

provide a novel therapeutic strategy to mitigate inflammation and associated functional deficits 

in Ischemia-induced retinopathy. (Support: R00 EY029373 NIH/NEI) 
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Cannabidiol (CBD) is effective in relieving uncontrolled seizures in children but there are 

unsubstantiated claims that CBD is also effective in treating anxiety, depression, autism, and 

ADHD. Regardless, anecdotal evidence indicates parents are giving CBD to their children for 

reducing hyperactivity and restlessness. It is known that CBD has an effect on the adult immune 

system, including altering the response of immune cells in the brain; however, it is unclear 

whether or not this altered response occurs in the juvenile brain. To investigate this, 12-day old 

male and female rats were orally administered either corn oil, 20 mg/kg CBD, or 60 mg/kg CBD 

daily for 5 days. On day 16, either saline or the viral mimic Resiquimod R848 (2.5 μg/g) was 

administered by intranasal administration. After 6hrs, the gene expression of the brain for cell 

markers of activation of astrocytes (S100b and GFAP) and microglia (Iba-1 and TMEM119) 

were determined. For astrocytes, challenge of the immune system with R848 slightly decreased 

S100b expression but CBD exposure potentiated that decrease. The R848 challenge increased 

GFAP expression but pre-exposure to CBD suppressed this expression with greater effects in 

females that males. For microglia, the R848 challenge significantly decreased TMEM119 

expression but pre-exposure to CBD did not significantly alter this change in expression. 

However, the R848 challenge increased expression of Iba-1 but pre-exposure to CBD 

decreased the expression of Iba-1. Thus, CBD pre-exposure can alter the activation of 

astrocytes and macrophage activation in the juvenile brain. This occurrence may indicate health 

consequences in children orally administered CBD. 
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